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| Simpdsio da Sociedade Brasileira de Toxinologia
Instituto Butantan, 5 a 7 de setembro de 1990
A Memdria de GASTAO ROSENFELD
Simposio sobre: ““Peconhas e Envenenamento no Brasil’’

PROGRAMA
5/9/90 — 4?2 feira

9:00 Abertura
9:20 Veneno Crotalico
Presidente: Carlos J. Laure (Ribeirdo Preto — SP)
1 — Aspectos bioquimicos — 20 minutos
Relator: Carlos J. Laure, Dep. Bioguimica, Fac. Medicina, Ribei-
rdao Preto, USP
2 — Farmacologia: Crotoxina — 20 minutos
Relator: Barbara E. Hawgood (Londres)
3 — Farmacologia: Crotamina — 20 minutos
Relator: Oswaldo Vital Brazil, Dep. Farmacologia, Unicamp
10:20 Intervalo — 20 minutos
10:40 4 — Farmacologia: Giroxina e Convulxina (Filme) — 20 minutos
Relator: Julia Prado-Franceschi, Dep. Farmacologia, Unicamp
11:00 Discussdo — 1 hora
12:30 Apresentacdo de painéis — 1 hora
14:00 Ofidismo |
Presidente: Cyro Coimbra de Rezende (Brasilia-DF)
1 — Epidemiologia do Ofidismo — 20 minutos
Relator: Lindioneza A. Ribeiro, Hospital Vital Brazil
2 — Acidente Crotdlico — 40 minutos
2.1 Aspectos gerais do envenenamento
2.2 Aspectos clinicos especiais
Coordenadora: Mariza M. Azevedo-Margues, USP, Ribeirdo Preto
Participantes: Carlos Faria Santos Amaral (UFMG), Palmira Cupo (HC,
USP-RP).
15:00 Discussdo — 1 hora
16:00 Intervalo — 20 minutos
16:20 Ofidismo 1| — Veneno e Envenenamento Elapidico — 40 minutos
Presidente: José Ronan Vieira (Campinas — SP)
1 — Veneno Elapidico: Farmacologia
Relator: Oswaldo Vital Brazil, Dep. Farmacologia, Unicamp
2 — Clinica de Envenenamento Elapidico
Relator: Fabio Bucaretchi, Unicamp
17:00 Discussdo — 1 hora

6/9/90 — 52 feira

9:20 Veneno Botrépico
Presidente: Léa Rodrigues Simioni (Campinas — SP)
1 — Aspectos Bioquimicos — 20 minutos
Relator: Fajga R. Mandelbaum, Serv. Bioquimica, IB
2 — Farmacologia: Alteracdes locais — 20 minutos
Relator: José Maria Gutierrez, Inst. Clodomiro Picado, Costa Rica
3 — Farmacologia: Alteracdes hematoldgicas — 20 minutos
Relator: Ida S. Sano-Martins, Secdo Hematologia, 1B




10:20 Intervalo — 20 minutos
10:40 4 — Farmacologia: Alteracdes cardiovasculares — 20 minutos
Relator: Julia Prado-Franceschi, Dep. Farmacologia, Unicamp
11:00 Discussdo — 1 hora
12:30 Apresentacdo de painéis — 1 hora
14:00 Ofidismo |ll — Acidente Botropico — 40 minutos
Presidente: Wilmar Dias da Silva (Sdo Paulo — SP)
1 — Aspectos gerais do envenenamento
2 — Aspectos regionais
Coordenador: Jodo Luiz Costa Cardoso, Hospital Vital Brazil
Participantes: Jodo Aris Kouyoumdjian, Sdo José do Rio Preto, e
Raimundo Monato Leite Pinto, Goidnia
14:40 Discussdo — 1 hora

15:40 Intervalo — 20 minutos
16:00 Assembléia Geral da SBTx

7/9/90 — 62 feira

9:20 Veneno de Artropodos
Presidente: Alexandre Pinto Corrado (Ribeirdo Preto — SP)
1 — Aspectos guimicos e farmacolégicos de venenos de escorpido e
aranha — 20 minutos
Relator: Carlos R. Diniz, Dep. Bioguimica, UFMG, Belo Horizonte
2 — Farmacologia do veneno de escorpido — 20 minutos
Relator: Lineu Freire-Maia, Dep. Farmacologia, UFMG, Belo Ho-
rizonte
3 — Farmacologia do veneno de Phoneutria — 20 minutos
Relator: Marcos Dias Fontana, Dep. Farmacologia, Unicamp,
Campinas
10:20 Intervalo — 20 minutos
4 — Farmacologia do veneno de Loxosceles — 20 minutos
Relator: Jodo Luiz Costa Cardoso, Hospital Vital Brazil
11:00 Discussdo — 1 hora
12:30 Apresentacdo de paineis — 1 hora
14:00 Escorpionismo
Presidente: Lineu Freire-Maia (Belo Horizonte, MG)
1 — Acdo do veneno de escorpido sobre a musculatura cardiaca
Estudo clinico e laboratorial — 10 minutos
2 — Clinica do escorpionismo — 30 minutos
Coordenador: José Américo de Campos, Belo Horizonte
Participantes: Palmira Cupo, Sylvia Hering, Mariza M. Azevedo-
-Marques (HC, Ribeirdo Preto, USP)
14:40 Discussdo — 1 hora
15:40 Intervalo — 20 minutos
16:00 Araneismo
Presidente: Carlos R. Diniz (Belo Horizonte, MG)
1 — Acidentes por Phoneutria — 20 minutos
Relator: Fabio Bucaretchi, Unicamp, Campinas, SP
2 — Acidentes por Loxosceles — 20 minutos '
Relator: Francisco O.S. Franca, Hospital Vital Brazil, IB, S&o
Paulo
16:40 Discussdo — 1 hora
17:40 Intervalo — 20 minutos
18:00 Encerramento
20:00 Jantar de encerramento
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Mem. Inst. Butantan, 52 (supl.}), 1990

FIRST SYMPOSIUM OF THE BRAZILIAN SOCIETY OF TOXINOLOGY: ON VE-
NOMS AND ENVENOMING CAUSED BY VENOMOUS ANIMALS IN BRAZIL.

In memory of Gastdo Rosenfeld (1912-1990), and as one of the commemora-
tive events of the 90 years of Instituto Butantan foundation (1901-1991)
Sédo Paulo, 5-7 September, 1990.

V.

VII.

VIII.

. Epidemiology of snakebite accidents in Brazil.

. Biochemistry and pharmacology of the South American rattlesnake

venoms.

. Human accidents caused by the South American rattlesnake.
. Coral snakes: Pharmacology of venoms and accidents.

. Biochemistry and pharmacology of Bothrops snake venoms.

Human accidents caused by Bothrops snakes.
Biochemistry and pharmacology of scorpion and spider venoms.

Human accidents caused by scorpions and spiders.
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Mem. Inst. Butantan, 52 (supl.), 1980

PRESENTATION

During the VIl Annual Symposium of The Academia de Ciéncias do Estado de
Sdo Paulo (ACIESP) on Proteinous Toxins, which was held in April of 1988 at
the Universidade de Campinas (UNICAMP), a group of scientists decided to found
a society that would bring together biochemists, pharmacologists, immunologists
and pathologists interested in investigations concerning toxins of animal, plant
or microbial origin, as well as clinicians engaged in studies of accidents caused
by venomous animals. The Brazilian Toxinology Society was inaugurated in
November of that year, and now held its first Symposium. The aim of the Or-
ganizing Committee was to allow the integration at this meeting of the advances
made in the past few years in the knowledge of basic aspects of venom and their
toxins, especially of Brazilian species, and those acquired in the clinical area of
accidents caused by venomous snakes, scorpions and spiders. Scientists and cli-
nicians participating in the Symposium have much gained, | believe, from this
association of presentation of knowledge in basic and clinical areas. The com-
mittee decided to reserve a time for the discussion of the themes at the end of
each group of presentations, making it possible for any member of the Symposi-
um to comment the lectures, to request clarifications, and eventually to present
his or her experimental or clinical contributions to the theme being discussed.
At the suggestion of some members, a session for the presentation of posters
was created. We note with satisfaction, the presentation of more than forty com-
munications in the form of posters demonstrating the considerable activity of var-
lous research groups in our country in the field of toxinology.

In July of the current year, everyone who knew him personally, or through
his publications, received the distressing news of the death of Gastdo Rosenfeld.
In view of his important experimental and clinical contributions to Brazilian toxi-
nology, the Organizing Committee decided to honor him posthumously by dedicat-
ing the First Symposium of the Brazilian Toxinology Society to his memory.

In this issue of the Memdrias do Instituto Butantan, two full-length papers and
twenty abstracts of invited presentations are published as well as forty nine ab-
stracts of poster communications. | hope the reader will appreciate this volume
which is being published thanks to the cooperation of the authors, the agree-
ment of Professor Willy Becak, Director of Instituto Butantan and Dr. Henrique
Moisés Canter, Chief Editor of the Mem. Inst. Butantan, as well as the financial
support of the Fundacdo de Amparo & Pesquisa do Estado de Sdo Paulo (FAPESP).
| 'am deeply grateful to all of them.

Campinas, October, 1990.

O. VITAL BRAZIL

11
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Mem. Inst. Butantan, 52 (supl.}, 1990

ABERTURA DO SIMPOSIO

A realizacdo pela Sociedade Brasileira de Toxinologia do seu 12 Simpdsio
sobre Peconhas e Envenenamento no Brasil, no Instituto Butantan, tem um cu-
nho historico importante. O Instituto Butantan, desde asua fundacdo ha 90 anos
term dado importantes contribuicées e avancos no conhecimento das peconhas
e no tratamento dos acidentes por serpentes, aranhas e escorpides. Esta saga
iniciada por Vital Brazil foi continuada por varios seguidores, notabilizando-se,
em época mais recente, Gastdo Rosenfeld, pela sua contribuicdo tedrica e prati-
ca, que deixou escola. Desde a descoberta da Bradicinina, juntamente com Mau-
ricio Rocha e Silva e Wilson Beraldo da Silva, seus estudos em Hematologia, até
a iImplantacao do hospital e padronizacdo do tratamento de acidentes por animais
peconhentos, dedicou esse cientista sua vida & pesquisa e a medicina.

E, pois, com grande satisfacdo que fazemos a abertura desse conclave, na
instituicdo que & o ber¢o da Toxinologia no Brasil como homenagem & memdaria
de Gastdo Rosenfeld, que foi um dos seus grandes expoentes.

Trabalhos de relevo serdo apresentados e discutidos neste Simpdsio, con-
tribuindo para o melhor conhecimento dessa importante disciplina. No Brasil, abun-
dante em fauna e flora, a toxinologia tem grande interesse, ndo sé na clinica
medica, como também pelo potencial que ainda resta para ser investigado e des-
coberto.

Como Diretor, em nome do Instituto Butantan e como cientista, queremaos
expressar a nossa satisfacdo em receber 0s colegas e 0s convidados da Sociedade
Brasileira de Toxinologia em nossa casa. Auguramos muito Sucesso a reunido
que ora se Inicia, sob a presidéncia desse renomado pesquisador, que & o Prof.
Oswaldo Vital Brazil, no &mbito das comemoracdes do nonagésimo aniversario
do Instituto Butantan.

W. BECAK
Diretor do Instituto
Butantan

fhe
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Mem. Inst. Butantan, 52 (supl.), 1980

EPIDEMIOLOGY OF OPHIDIC ACCIDENTS

Lindioneza Adriano Ribeiro, Hospital Vital Brazil — Instituto
Butantan, Sdo Paulo, SP.

Venomous Brazilian snakes belong to four genera: Bothrops, Crotalus, Lache-
sis and Micrurus. Bothrops and Micrurus occur in the whole national territory,
Lachesis in humid areas, in the forest zone and the Amazonian Region, whilst,
in contrast Crotalus is not found in these regions and the littoral, prefering dry
areas.?:3

At the beginning of this century, Vital Brazil, founder and Director of the Insti-
tute Butantan, called attention to the importance of ophidic accidents as a Public
Health problem. The number of accidents were then evaluated as 19,200 each
year, being principally due to the ‘‘jararaca’’ (Bothrops)'. For the year 1987,
21,463 cases, including 123 deaths were notified to the Department of Health.
The incidence calculated for Brazil was 15.5/100,000 inhabitants and the death-
rate of 0.6% showed a variation within the macroregions from 0.3% (Southeast)
to 2.1% (North). Of the 20,884 notifications of accidents received from June
1986 to December 1987 that included information on the genus of the snake,
88.3% were caused by Bothrops, 8.3% by Crotalus, 2.7% by Lachesis and 0.7%
by Micrurus. The greater number of deaths caused by snakes of the genus
Bothrops followed by Crotalus, may be due to the frequency of their presence,
in as much as the deadliness of bothropic accidents (0.5%) is less than that of
crotalic ones (3.3%)6.

In the State of S&o Paulo, for the years 1986, 1987 and 1988, 6,308 acci-
dents were notified (incidence of 6.8/100,000 inhabitants) and of 4,685 notifi-
cations with reference to the genus of the snake, 85.3% were by Bothrops, 13.6%
by Crotalus and 1.1% by Micrurus. Lethality was 0.3%."!

Accidents depend on the interrelationship between snakes, environment and
man. Bites by Bothrops and Crotalus, occur on the inferior limbs in 75%®*and
/1% of the cases respectively. Snakes of the genus Micrurus are of subterrane-
an habit? and in general bites are on the hand as a result of handling.® Veno-
mous snakes are predominantly nocturnal in habit,? including Bothrops
jararaca.'® However accidents occur more frequently during daytime® the time

15



Mem. Inst. Butantan, 52 (supl.}, 1980

of man’s highest activity. Moreover, bites mostly occur in the hot months of the
vear,'2 when the snakes are more active'® and within the rural zone! where
agriculture is not mechanized. Other factors may contribute to the incidence of
accidents. Human habitation may lead to the proliferation of rodents, thus at-
tracting the snakes?. Extermination of non venomous snakes may eliminate the
natural predators as well as lessen the competition for food and thus lead to an
increase in the number of venomous snakes. Due to social, economic, cultural
and climatic conditions, the rural labourer usually works without adequate pro-
tective clothing.'-® _

Among the recommended measures for the prevention of accidents, 15 is the
use during the work in the field of long-leg boots or puttees, and gloves of leather
shavings. A simple boot that covers the ankle may prevent about 60% of the
accidents and puttees, another 10%. However, in field labourer using long-leg
boots or puttees, accidents tend to be the most severe, being frequently caused
by snakes of great dimensions.®6.10
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CROTALUS DURISSUS TERRIFICUS VENOM: CROTOXIN
AND INTER-CRO

Carlos Julio Laure, Department of Biochemistry, Faculty of
Medicine of Ribeirdo Preto, University of Sdo Paulo.

Crotoxin from Crotalus durissus terrificus represents almost 50% of the dry
weight of the venom and is the main toxic component of the latter.® Crotoxin
was separated into two fractions by two different methods, using carboxymethyl-
cellulose and DEAE-cellulose chromatography:'>® an acid, nontoxic fraction
denoted Crotapotin, and a basic, low toxicity fraction with enzymatic activity denot-
ed Phospholipase A,. Crotapotin (acid) potentiates the toxicity of phospholipase
A (basic) in vivo but inhibits its hemolytic activity in vitro.

Both laboratories showed that Crotoxin is a complex formed by the strong as-
sociation of crotapotin with phospholipase A,. The recombination of these frac-
tions restores the toxicity of crotoxin. Phospholipase A, has a molecular weight
of 15,000 daltons, with a P.|. of 8.6.1%-10 |t consists of a single polypeptide chain
of 133 residues.? The acid component crotapotin has a P.l. of 3.4 and a molecu-
lar weight of 9,000 daltons according to Horst'?, and a P.l. of 3.7 according to
Breithaupt,® who, however, determined the same molecular weight. Breithaupt®
reduced crotapotin withg-mercaptoethanol followed by carboxyamide methyla-
tion and separated three peptide chains linked by disulfide bridges:

Chain A with 40 amino acid residues, MW 4,300

Chain B with 34 amino acid residues, MW 3,700

Chain C with 14 amino acid residues, MW 1,600

The N-terminal of the peptide chains only supplies serine for chain A, indicat-
ing that the N-terminals of chains B and C are blocked.® Crotoxin at high doses
acts on the post-synaptic membranes, stabilizing the acetylcholine receptors.:'/.
Crotapotin only potentiates the toxicity of crotalic phospholipase A, a fact that
could be interpreted as a pharmacokinetic phenomenon. This acid fraction can
protect phospholipase A against inactivation by binding to low affinity sites, thus
preserving it for high-affinity receptors.

There is no evidence of in vivo formation of the crotoxin complex. Jeng'' and
Bon? proposed a model which they called ‘'chaperon’’ effect for crotapotin,
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which is considered to be a phospholipase A “‘transporter’’ to the specific site
of the appropriate receptor.

Using a totally different process, Laure'? obtained crotapotin from crotoxin in
order to determine its primary structure by the following methodology: crotoxin
was isolated by filtration on Sephadex G-7/5 with 0.05 M ammonium formiate,
pH 3.5, dialyzed and lyophilized. Crotapotin and phospholipase A, were isolat-
ed on SP-Sephadex C-25 with 0.8 M to 3.0 M guanidine chloride, pH 4.2. After
dialysis and lyophilization, crotapotin was filtered on superfine Sephadex G-50
with 0.1 M NH4HCO5, pH 8.2.

Crotapotin was tested for purity by amino acid analysis, polyacrylamide gel
electrophoresis, N-terminal on polyamide plates by dansylation and then reduced
with dithiothreitol and carboxymethylated with iodoacetic acid by standard
methods, followed by desalting on Sephadex G-10 and lyophilization. The lyophi-
lized product was submitted to filtration on Sephadex G-50 S.F. with 0.1 M NH,
HCO4, pH 8.2, and three peaks corresponding to chains A, B and C were ob-
tained.

Chain C was isolated and sequenced by Edman-dansyl and dabitization, in col-
laboration with my graduate student Gabilan. Chain B was isolated and cleaved
with BrCN and peptides | and |l were isolated by filtration on Sephadex G-50 S.F.
Sequencing was done by my post-graduate student Conti using the same process
as for chain C. Chain A was submitted to different enzymatic treatments, the pep-
tides were Isolated and purified and sequenced by the Edman-Dansyl method.
Using sequencing via Edman-Dansyl and dabitization, the primary structures of
chains A, B and C of crotapotin were determined and are presented below:

10 20 30 38
Chain A: SYG(C)YCGAGGGG(W)PQDASDRCCFZHBCCYAKLTGCBPT

10 20 30 34
Chain B: pERDTKZBZVCDPCGCEIMGCDTAAAICFEDSEDG

10 14
Chain C: pEFSPEBCZGESZPC

Papers presented by Aird'?:1 at the 8th World Congress on Animal, Plant and
Microbial Toxins and published in Biochemistry have presented the three crotapotin
chains, chains C and A being complete and chain B incomplete.

Inter-Cro

The same methodology'* used for crotoxin separation, was used for the Inter-
Cro separation except that the dimension of the column used was three times
that of the previous system for the same venom load. A fraction between crotox-
in and crotamine, with the same characteristic as crotoxin was thus obtained.
When this fraction was submitted to the same procedure as used to obtain crotapo-
tin, via SP-Sephadex, it unfolded into the two fractions mentioned earlier (crotapo-
tin and phospholipase As). Studies currently underway will confirm whether this
1s an iso-crotoxin. Different isoforms of crotoxin have been mentioned by Faure
and Bon®.7.4,

In our Laboratory we observed that Inter-Cro is much more insoluble than
crotoxin, and has when injected in mice intraperitonially, a delayed toxic effect
l.e. 20-30 minutes compared to 3-5 min. with crotoxin.
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CROTOXIN, THE PHOSPHOLIPASE A; NEUROTOXIN FROM
THE VENOM OF CROTALUS DURISSUS TERRIFICUS

Barbara J. Hawgood, Division of Biomedical Sciences, King's
College London, Kensington, Lond, W8 7AH, England.

Death following systemic crotoxin poisoning of experimental animals is due
to respiratory paralysis of peripheral origin.® The primary defect lies in a failure
of nerve impulses to release acetylcholine following arrival at motor nerve termi-
nals but the molecular events are ill-understood. Crotoxin consists of two poly-
peptide subunits, a weakly toxic, basic phospholipase A; and a non-toxic acidic
component devoid of enzymatic activity. Evidence suggests that the phospholi-
pase A, subunit binds to specific sites at the motor nerve terminal and that the
role of the acidic component is to reduce non-specific binding by chaperoning
the phospholipase A, subunit to these sites.! Unlike botulinum toxin, crotoxin
does not cross the axolemma by receptor-mediated endocytosis to act in-
ternally.’

Electrophysiological recordings from single endplates in frog and mouse nerve-
muscle preparations show that crotoxin induces a series of changes in the amount
of acetylcholine release per impulse viz. an initial fall, a secondary rise and a ter-
tiary fall leading to complete inhibition of evoked release. The rate of spontane-
ous transmitter release initially falls in parallel but at intoxicated frog endplates,
the secondary rise is slower and far more sustained.“® The secondary increase
In evoked transmitter release from intoxicated mouse motor nerve terminals is
due, at least in part, to toxin blockade of a class of K* channels and so to a
greater Ca?* influx.® However, such a blockade has not been observed in the
frog and another mechanism must be operative® as is also suggested by the in-
crease in facilitation of endplate potential (e.p.p.) amplitude due to closely spaced
twin impulses.® In the tertiary phase when transmitter release is declining
towards zero, twin-impulse facilitation is reduced, delay time between stimulus
and onset of the e.p.p. is increased and the rise-time of the e.p.p. is slowed.®

Phospholipase A, activity has been implicated in the secondary as well as ter-
tiary phases of intoxication in the frog.* However, there is no evidence that
prostaglandin synthesis is involved in any of the stages as pretreatment with inhi-
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bitors of arachidonate metabolism such as aspirin and nordihydroguaiaretic acid
failed to alter the characteristic changes in e.p.p. amplitude and miniature e.p.p.
frequency induced by crotoxin.? Similarly there is no evidence that crotoxin in-
itiates the activation of protein kinase C as pre-treatment with the blocker H-7
did not change the characteristic pattern of intoxication.®

It has been proposed that crotoxin’s neurotoxicity is due to site-directed hydrol-
ysis of the axolemma® affecting the release process per se.” This leads to a ser-
ies of time-gated changes which include transient facilitation then uncoupling of
phasic release and generalized acceleration of spontaneous release. Progressive
hydrolysis leads to necrosis of the nerve terminal. Crotoxin binds to other sites
less readily and focal lesions in the kidney,? skeletal muscle and lungs® have been
reported following intoxication of experimental animals.
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PHARMACOLOGY OF CROTAMINE

Oswaldo Vital Brazil, Department of Pharmacology, Faculty of
Medical Sciences, State University of Campinas, Campinas,
Sdo Paulo.

Crotamine is a basic polypeptide toxin present in the venom of a variety of
Crotalus durissus terrificus (C.d. terrificus var. crotaminicus). The LD50 of this
toxin i.v. in mice and its 95% confidence intervals are 1,500 (1,010-2,230) ug/kg.
Crotamine is considerably (about 18 times) less toxic than crotoxin (LD50 82
ngl/kg), the main toxin from the South American rattlesnake venom. Crotamine
activates the sodium channel exclusively or mainly in the skeletal muscle fibre
membrane. All effects produced by it are assigned to this action. They are in iso-
lated or in situ neuromuscular preparations of mammals:®4 i. fibrillation and/or
a sustained contraction of short duration usually only observed immediately after
the injection or addition of the toxin to the bath; ii. a delay of relaxation of the
muscle and/or an aftercontraction following the muscle response to direct or in-
direct stimulation with single or high frequency shocks; iii. an increase of the twitch
tension in muscles stimulated directly or indirectly with maximal shocks. These
effects, also evoked in curarized muscle are accompanied either (effects referred
toini. and ii.) by discharges of potentials of high frequencies (over 200-300 per
sec.) and small amplitude (50-150 uV), or (effect referred to in iii.) by more than
one action potential. Ca* *, Mg* * and quinine or quinidine antagonize these ef-
fects. Crotamine may also depress the responses to direct or indirect stimula-
tion, and in large doses, to render the muscles inexcitable. Dilatation of the
sarcoplasmic reticulum and myonecrosis, effects evoked by all toxins that acti-
vate the sodium channel, are induced by crotamine.! They are explained by an
increase in Na* influx leading to increased water influx, cell swelling, and even-
tually cell death?.

The action of crotamine in the sodium channel was demonstrated in the rat
diaphragm.®® The depolarization produced by crotamine in curarized or noncura-
rized muscles was prevented by tetrodotoxin or low sodium in the bathing fluid.

Crotamine produces in nonanesthetized animals, especially in goats, myotonia-
like symptoms.“6 Myotonia may be caused either by an increase in muscle fibre
membrane resistance due to a decrease in its conductance to Cl" or to an in-
crease in the membrane conductance to Na* . The selectivity of action of crota-
mine in producing activation of the sodium channel in skeletal muscles is
responsible for inducing myotonia-like effects in animals.

23



Mem. Inst. Butantan, 52 (supl.}), 1990

The participation of crotamine in the genesis of the myonecrosis observed in
C.d. terrificus snake-bite accidents? is doubtful owing to its low activity and con-
centration in the venom.
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ON THE PHARMACOLOGY OF CONVULXIN AND GYROXIN

Julia Prado-Franceschi, Department of Pharmacology, Faculty
of Medical Sciences, State University of Campinas, Campinas,
Sdo Paulo.

The venom of the South American rattlesnake C.d. terrificus i1s known to con-
tain several neurotoxins: crotoxin!®, crotamine®, gyroxin® and convulxin®. Croto-
xin is the main neurotoxin of this venom and is the component responsible for
its very high toxicity'2.

Crotamine is a basic polypetide which, unlike crotoxin, is present only in the
venom from certain regions?. However, the injection of crotoxin or of crotamine
into experimental animals does not reproduce all the effects of C.d. terrificus-
induced envenomation such as early respiratory and circulatory effects, convul-
sions or the symptomatclogy resembling a labyrinthic lesion. This latter effect
could be attributed to gyroxin?, a non-lethal neurotoxin.

The most characteristic effect observed following injection of purified gyroxin
consists of rolling movements in one direction for 5 to 20 minutes, after a lag
time of some minutes. This syndrome gradually disappears and there is complete
recovery. Purified gyroxin demonstrates TAME-esterase activity'.

In 1967 we described a neurotoxic fraction responsible for the convulsions
and early respiratory and circulatory disturbances'3. From this fraction we
isolated convulxin (Cx), a high molecular weight toxin which behaves as a
homogeneous protein when examined by gel filtration chromatography and
immunoelectrophoresis®: /.

When administered i.v. into conscious mice, Cx evokes within 20 seconds a
brief phase of apnea, followed by loss of equilibrium, including tonic-clonic con-
vulsions. In the cat, we also observed autonomic disturbances such as saliva-
tion, flaccid paralysis, abdominal cramps and nistagmus.

Intravenous administration of Cx into anesthetized dogs causes intense respira-
tory stimulation followed by apnea of short duration as well as circulatory distur-
bances characterized by an immediate and abrupt fall in blood pressure followed
by a transient hypertension.
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Cx produces a rapid thrombocytopenia “‘in vivo'" associated with respiratory
and circulatory changes, suggesting that they are produced by pharmacological-
ly active substances which Cx liberates from platelets.

In studying the Cx activated guinea-pig platelets we have verified that this Cx
concentration-dependent aggregation is followed by the release of ATP and by
the formation of thromboxanes'!, Cx-induced platelet aggregation was inhibit-
ed by EDTA and by prostacyclin. As Cx also induces leukopenia®, the participa-
tion of leukocytes or of any substance that they may produce, is not excluded.

Cx is extremely feeble when administered by the i.m. ors.c. route. This could
be related to poor absorption due to its high molecular weight. The significance
of Cx in the symptoms caused by South American rattlesnake bite is still not clear.
The high content of Cx in C.d. cascavella venom could be relevant. The appear-
ance of convulsive movements in some victims®# strongly suggests that this tox-
In may participate in envenomation.
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RATTLESNAKE BITES. CLINICAL FEATURES AND
COMPLEMENTARY TESTS

Marisa M. de Azevedo Marques', Palmira Cupo’', Carlos Fa-
ria S. Amaral, Sylvia E. Hering', 1. Faculty of Medicine of
Ribeirdo Preto, University of Sdo Paulo, and 2. Faculty of Medi-
cine, Federal University of Minas Gerais.

Bites by snakes of the genus Crotalus in Brazil are important not only because
of their high incidence in certain regions, but also because of their potential produc-
tion of severe and even fatal clinical pictures.

Six subspecies have been identified which are distributed irreqularly through-
out the Brazilian territory, the occurrence of snakebites being predominant in the
Southeast of the country. The subspecies most commonly encountered in the
State of Sdo Paulo is C. durissus terrificus.

The frequency of bites by the South American rattlesnake is lower than that
of bites by snakes of the genus Bothrops. Data provided by the Butantan Insti-
tute (Vital Brazil Hospital, 1966-1977) and the Yearly Statistical Data published
by the Health Ministry in 1989 reveal that 8 to 10% of poisonous snakebites are
caused by rattlesnakes. In the Ribeirdo Preto region (data provided by the Center
of Intoxication Control) and in the Botucatu region®, this percentage reaches
20-25%.

Until the beginning of the 1980's, the South American rattlesnake venom was
reported to have major activities of the hemolytic and neurotoxic type, the most
serious complication of human envenomation being acute tubular necrosis, whose
pathogeny was interpreted to be due to the hemolytic effect of the venom as-
sociated or not with a direct nephrotoxic effect!®.

Studies initiated in 1982 on victims of rattlesnake envenomation using clinical
observation, laboratory tests and biopsy of the member contralateral to the bit-
ten one demonstrated the systemic myotoxic action of C. durissus terrificus ven-
om, characterized by aggression to skeletal muscle fibers 4:2.7.12.13.16  nore
recently, the analysis of serum levels of the isoenzymes creatine kinase (CK) and
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lactate dehydrogenase (LDH), together with the focal involvernent of skeletal mus-
cle detected in the biopsies of these patients, has led to the conclusion that the
venom may be selective for oxidative type | and/or type lla fibers . This hypothe-
sis is supported by histochemical data obtained in the analysis of biopsies from
two patients, which demonstrated selective atrophy of type | fibers 9.

In 1986, the existence of an enzyme with thrombin-like activity was identified
in snake venom. This enzyme has a clotting effect on human plasma in vitro and
may elicit fibrinogen consumption '4, with reports of afibrinogenemia and ab-
sence of blood clotting without platelet consumption “ being available.

In 1987, the idea of a hemaolytic activity of the South American rattlesnake
venom in humans was discarded through specific laboratory tests such as serum
hemoglobin and haptoglobin measurements and absence of hemoglobin in
urine 2.

On the basis of these data, the venom of C. durissus terrificus has been reported
to have major activities of the neurotoxic and systemic myotoxic type, in addition
to a thrombin-like clotting action, to which the main clinical manifestations de-
tected in human poisoning have been attributed.

Clinical signs and symptoms attributed to the neurotoxic activity of the ven-
om: usually evident during the first hours, they are characterized by a myasthe-
nic facies (the ‘‘neurotoxic’’ facies of Rosenfeld '®), anisocoria, uni- or bilateral
palpebral ptosis, ophthalmoplegia with possible difficulty in accommodation and
diplopia. Less frequent manifestations are velopalatine paralysis with difficulty in
swallowing and decreased vomiting reflex, with taste and smell alterations.

Clinical signs and symptoms attributed to the myotoxic activity of the venom:
generalized muscle pains may appear early. The reddish or darker (as dark as
brown) color of urine is a symptom of later onset reflecting the elimination of my-
oglobin, a pigment released from muscle tissue, which represents the most evi-
dent manifestation of rhabdomyolysis.

Clinical signs and symptoms attributed to the clotting activity of the venom:
lack of blood clotting or an increase in clotting time may occur in 30 to 50%
of patients, with the occurrence of slight bleeding usually limited to the gingiva
10

Acute respiratory failure, seldom reported for human snakebite victims, has
been observed between the 3rd and 12th day after the bite in patients who de-
velop simultaneous acute renal failure. More recent reports have described pa-
tients with respiratory symptoms occurring during the first 24 hours after the bite
in the absence of renal failure and lasting no longer than one day '-''12. Impair-
ment of respiratory muscles as a consequence of the neurotoxic and myotoxic
activities of the venom has been pointed out as the mechanism of the ventilatory
disorders occasionally observed in victims of rattlesnake bites 8-/,

Similarly, limb paralysis and fasciculations and tremors are clinical manifesta-
tions of low frequency which are interpreted as being due to the neurotoxic and/or
myotoxic activity of the venom.

Since the venom is devoid of 'proteolytic’’ activity, only the marks of the fangs
are observed at the site of the bite, with discrete or absent edema and/or erythema.

Laboratory Diagnosis

As a result of myolysis, enzymes are released into the blood stream, with elevat-
ed CK and LDH levels, as well as aspartate aminotransferase (AST) and aldolase
levels. The increase in CK levels occurs early, reaching a peak within the first
24 hours after the bite, whereas LDH levels increase in a slower and more gradual
manner.
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Analysis of CK and LDH isoenzymes reveals an infarct-like pattern, with an in-
crease in the so-called cardiac fractions CK-MB and LD,. Electrocardiogram and
serial two-dimensional ecocardiogram studies carried out on 4 patients with se-
vere poisoning ruled out the possibility of aggression to the myocardium &.

Nonspecific blood count changes occurs, with possible leucocytosis with neu-
trophilia and a leftward shift, at times with the presence of toxic granulations.
An increase in clotting time, prothrombin time and partially activated throm-
boplastin time may occur, as well as a decrease in fibrinogen.

The urinary sediment i1s usually normal in the absence of renal failure, with
the possible presence of discrete proteinuria not accompanied by hematuria.

The presence of myoglobin in urine can be detected by the benzidine test or
using urinalysis strips (a positive reaction also for hemoglobin) or by more specif-
ic immunochemical methods such as immunoelectrophoresis, immunodiffusion
tests and latex myoglobin agglutination test.

When oliguria or anuria sets in, elevated urea, creatinine, uric acid, phospho-
rus and potassium levels are observed, as well as decreased calcium levels.

The muscle biopsy findings obtained from patients bitten by C. durissus terrifi-
cus reveal a wide spectrum of ultrastructural alterations involving muscle fibers,
such as focal points of myonecrosis with myofibril disintegration, myofilament
disorganization and lysis, loss of transversal striations, dilatation of the sarcoplas-
mic reticulum, formation of contraction bands and mytochondrial edema, side
by side with intact fibers in the same muscle 4:2.7.12.13.16

The clinical and laboratory data described above refer to envenomation caused
by C. durissus terrificus and C. durissus collilineatus. Recently, Fan et al. '8,
reported on two snakebite victims from an area in which C. durissus cascavella
Is prevalent, whose clinical and hematological data were similar to those previ-
ously reported in the literature.
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PHARMACOLOGY OF CORAL SNAKE VENOMS

Oswaldo Vital Brazil, Department of Pharmacology, Faculty of
Medical Sciences. State University of Campinas, Campinas,
Sdo Paulo.

Coral snakes, the New World Elapidae are included in the genera Micruroides
and Micrurus. The genus Micrurus comprises nearly all human snake-bite acci-
dents. Coral snake venoms as the venoms of other Elapidae are neurotoxic,
producing loss of muscle strength and, in general, death by respiratory paralysis
of peripheral origin in animals and humans. They display phospholipase A, ac-
tivity. Proteolysis activity is absent or of very low grade.

The main toxins from elapid venoms are: 1. postsynaptic neurotoxins;
2. presynaptic neurotoxins; 3. cardiotoxins; and 4. myotoxic phospholipase A,.

From the study of the mechanisms of action of the coral snake venoms so far
carried out, it can be deduced that postsynaptic neurotoxins are probably com-
ponents of all coral snake venoms while presynaptic neurotoxins and cardiotox-
ins or myotoxic phospholipases occur in some of them. We can, therefore, divide
the coral snake venoms according to their mode of action in®: 1. coral snake ven-
oms that exert only postsynaptic neurotoxin-like action (blockade of end-plate
receptors); 2. coral snake venoms that block the end-plate receptors (postsynaptic
neurotoxin-like action) and inhibit evoked acetylcholine release by the motor nerve
endings (presynaptic neurotoxin-like action); 3. coral snake venoms that block
the end-plate receptors (postsynaptic neurotoxin-like action) and depolarize the
muscle fibre membrane (cardiotoxin or myotoxic phospholipase A,-like action).

Belong to group 1 by their mode of action the venoms of M. frontalis’ and
M. lemniscatus®. The first species is distributed over centraleastern, central-
western and southern Brazil and is also found in Argentine, Uruguay and Paraguay.
M. lemniscatus occurs in the Guyanas, Trinidad, Venezuela, Colombia, Equador,
Bolivia and in northern, northeastern and central Brazil until Parana and Mato
(Grosso.

M. corallinus venom® blocks the end-plate receptor and the evoked acetylcho-
line release by the motor nerve endings (group 2 by its mode of action). M. coral-
linus is distributed over central and southern Brazil, south of Amazon Basin and
northern Argentine.

The venoms of M. fulvius®® and M. nigrocinctus'-? exert postsynaptic
neurotoxin-like action and depolarization of the muscle fibre membrane. M. ful-
vius is a coral snake species from southern United States and northeastern Mexi-
co. M. nigrocinctus occur from South of Mexico to North of Colombia.
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ELAPIDIC ENVENOMATION: CLINICAL FEATURES

Fabio Bucaretchi, Centro de Controle de Intoxicacbes, Facul-
dade de Ciéncias Médicas, Universidade Estadual de Campi-
nas, Campinas, Sio Paulo.

The coral snakes, which belong to the Micrurus genus and Elapidae family,
rarely determine accidents in numan beings in Brazil. According to data of the
Health Ministry, of 20,884 notified snakes accidents, in the whole country, bet-
ween June 1986 and December 1987, only 0.7% (141) of the accidents were
determined by snakes of this genus, and the lethality coeficient observed was
0.7%

Coral snake venom is neurotoxic, acting on the neuromuscular junction. It de-
termines a myasthenia gravis-like svndrome, of variable intensity3.4. Initially, the
patient may develop vomiting and mild local pain, usually followed by local pa-
resthesia and myalgia with proximal progression tendency. Posteriorly, progres-
sive muscular weakness may develop, with palpebral ptosis, external
opthtalmoplegia, respiratory difficulties, disphagia, mandibular ptosis, flaccid pa-
ralysis affecting the neck, trunk and limbs.2.4.5.6

In these accidents, in addition to antivenom and adeqguate ventilatory suport,
when determined by M. frontalis, whose neurotoxin competes with acetylcholi-
ne at the end-plate receptors of the neuromuscular junction, pharmacologic treat-
ment with anticholinesterase drugs is possible.?.3.4.5.6
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SNAKE VENOM HEMORRHAGINS

Fajga R. Mandelbaum, Servico de Bioguimica, Instituto Butan-
tan. Sao Paulo, SP.

Due to the complexity of most snake venoms, different biological effects may
be observed after envenomation. Bleeding is common in crotalinae envenoma-
tion and is likely to result from one or more factors in the venom. The main fac-
tors are hemorrhagic toxins and the others are components which produce a non
clotting effect. The hemorrhagic principles destroy the basement membrane of
the capillary vessels. However, damage of the endothelial cells can not be ruled
out. These causes affecting the stability of the vessel wall allow the red blood
cells to escape from the capillaries. A great number of metalloproteases have been
isolated from different snake venoms and many of them were characterized as
hemorrhagins. It is noteworthy that both hemorrhagic and nonhemorrhagic me-
talloproteases of snake venoms can be similar in proteolytic specificity. Some ti-
mes two metalloproteases isolated from the same venom can hydrolyze the same
substrates, but one is hemorrhagic and the other is nonhemorrhagic or this acti-
vity is only observed in very high doses compared to the hemorrhagic one. For
Instance the hemorrhagic factor HF; and bothropasin isolated from the venom
of B. jararaca hydrolyze casein, B-chain of insulin, fibrinogen, and have similar
molecular weights 49,100 and 48,000, respectively. However, HF; is 50 times
more hemorrhagic than bothropasin. The hemorrhagins degrade fibrinogen, ac-
ting mostly on A and B 8 chain like some other snake metalloproteases. The clea-
vage of insulin B-chain by venom hemorrhagic proteases is very similar to the
cleavage of other venom metalloproteases nonhemorrhagic. Both show a prefe-
rence to cleave on N-terminal side of Leu bonds. However, all snake venom he-
morrhagins are distinguished from the other metalloproteases by their limited
substrate specificity: the action on basement membrane of the capillary vessels.
It was demonstrated with hemorragic toxins from C. atrox that they degrade the
components of the extracellular matrix of the capillary vessels, such as type IV
collagen, laminin, and nidogen but not fibronectin?.

Snake venoms from Asia and North America have been exhaustively studied
and many hemorrhagic principles were isolated from them. As for the Latin Ame-
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rican snakes, hemorrhagins were isolated only from some Bothrops species and
from Lachesis muta muta. The hemorrhagins isolated from venoms of Bothrops
genus are structuraly similar proteins. They behave very similarly to the homolo-
gous antigens on immunoprecipitation, C* fixation and neutralization reactions’-?
It was also found that the Bothrops hemorrhagins have epitopes similar to the
hemorrhagins of North American Crotalus and to the Asian Trimeresurus and Ag-
kistrodon species. The Bothrops hemorrhagins have also few epitopes in com-
mon with venoms of Vipera snakes. Although the antisera to the Bothrops
hemorrhagic proteins do not cross react with these venoms, they neutralize par-
tially their hemorrhagic activity, possible by steric hindrance of the active hemorr-
hagic center or by some allosteric modification due to the combination of the
immunoglobulins with the corresponding epitope(s).4

Hemorrhagins of same molecular weight isolated from venoms of different sna-
ke genus show a great structural homology.® On the other hand it was found that
hemorrhagic and nonhemorrhagic metalloproteases isolated from the same sna-
ke venom have about 75% sequence homology.®’ The difference of the hemorr-
hagic and nonhemorrhagic protein is located at the middle position 51-130 of
the molecule. However, the determining residues positions that are responsible
for the binding with the basement membrane to induce hemorrhage were not
vet determined.
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LOCAL PATHOLOGICAL EFFECTS INDUCED BY BOTHROPS
SNAKE VENOMS

José Maria Gutierrez, Instituto Clodomiro Picado, Facultad de
Microbiologia, Universidad de Costa Rica, San José, Costa
Rica.

Envenomations caused by snakes of the genus Bothrops induce conspicuous
local tissue damage. This effect, which appears soon after venom injection, Is
characterized by myonecrosis, hemorrhage and edema. Muscle necrosis is due
to (a) the action of myotoxins, some of which have phospholipase A, structure.
Myotoxins affect the integrity of skeletal muscle plasma membrane by a mecha-
nism not directly related to phospholipid hydrolysis. (b) The ischemia that deve-
lops in muscle tissue as a consequence of drastic vasculature damage, i.e.
hemorrhage and arterial lesions. A portion of necrotic muscle regenerates after
venom induced damage. However, in many cases muscle regeneration Is poor,
mainly due to the alteration of muscle microvasculature.

Hemorrhage is caused by the action of metalloproteases which probably de-
grade collagen and other components of the basal lamina of capillary vessels.
As a consequence, capillaries are disrupted and hemorrhage occurs. It is also
possible that hemorrhagic toxins affect directly the endothelial cells of capilla-
ries, although this has not been clearly established. There is a conspicuous im-
munologic cross-reactivity of hemorrhagic toxins in Bothrops venoms, and
antivenoms usually have high neutralizing ability against these toxins when tes-
ted by the traditional preincubation assay. However, when antivenoms are admi-
nistered after venom injection, neutralization of hemorrhage and myonecrosis is
only partial, probably due to the rapid development of these effects once venom
IS injected.

Local edema is a typical manifestation of envenomations by Bothrops snakes.
It is probably caused by a combination of elements such as: direct effect of ve-
nom on vessels and release of endogenous mediators like histamine, kinins and
prostaglandins due to the action of venom components on mast cells, kininogens
and phospholipids, respectively. In some cases, edema is responsible for eleva-
tion of interstitial hydrostatic pressure in muscle compartments, which might re-
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sult in a compartmental syndrome. Antivenoms are usually of low efficacy in neu-
tralizing edema. Thus, new pharmacological approaches must be introduced to
deal with this relevant effect.

Besides their action on muscle cells and microvasculature, Bothrops venoms
also affect arteries, inducing thrombosis and damage to the arterial walls. Arte-
rial damage, in turn, causes ischemia and further muscle necrosis. In addition,
these venoms affect intramuscular nerves. This effect may be relevant for mus-
cle regeneration, since intact innervation is a basic requirement for skeletal mus-
cle regeneration.

Acknowledgements:Parts of this research have been supported by University
of Costa Rica, International Foundation for Science and the Third World Academy
of Sciences.

38




Mem. Inst. Butantan, 52 (supl.), 1990

HEMATOLOGICAL DISTURBANCES INDUCED BY
BOTHROPS VENOM

Ida 5. Sano-Martins, Secdo de Hematologia, Instituto Butan-
tan. S3o Paulo.

Local and systemic disturbances are usually observed in patients bitten by
Bothrops snakes. The most common systemic disturbance is blood
incoagulability® occuring more frequently in patients who were bitten by young
snakes.® This incoagulability is attributed mainly to fibrinogen consumption in-
duced by thrombin-like fractions.® In addition to these fractions some Bothrops
venoms may activate factor X and I1° causing formation of intravascular throm-
bin.! This is confirmed by the presence of cross-linked fibrin fragment D in blood
from patients.? Besides, the intravascular coagulation causes an activation of the
fibrinolytic system. Moreover, a mild thrombocytopenia is observed which may
be induced either by the activated coagulation system or by components from
Bothrops venom acting on platelets such as botrocetin, which has agglutinant
activity® and thrombocytin which has aggregating activity®. The role of all these
fractions in envenomations is still uncertain, although the in vitro activities are
well studied.

In addition to the action on hemostasis most of these venoms possess an in
vitro hemolytic activity’. However, there are no descriptions of serious intravas-
cular hemolysis in patients. The action of these venoms on other blood cells seems
to be unspecific. In conclusion, the most specific and apparent hematological
disturbance in Bothrops envenomations is the blood incoagulability and throm-
bocytopenia.

REFERENCES

1. KAMIGUTI, A.S.; MATSUNAGA, S.; SPIR, M.; SANO-MARTINS, I.S.; NAHAS, L. Al-
terations of the blood coagulation system after accidental human inoculation by
Bothrops jararaca venom. Braz. J. Med. Biol. Res., 19:119-204, 1986.

2. MARUYAMA, M.; KAMIGUTI, A.S.; CARDOSO J.L.C.; SANO-MARTINS, I.S.; CHUD-
ZINSKI, A.M.; SANTORO, M.L.; MORENA, P.; TOMY, S.C.; ANTONIO, L.C.; MI-
HARA, H.: KELEN, E.M.A. Studies on blood coagulation and fibrinolysis in patients
bitten by Bothrops jararaca (jararaca). Thrombos. Haemost., 63:449-453, 1990,

3. NAHAS, L.: KAMIGUTI, A.S.; BARROS, M.A.R. Thrombin-like and factor X-activator
components of Bothrops snake venoms. Thrombos. Haemost., 41: 314-328, 1979.

4. NIEWIAROWSKI, S.: KIRBY, E.P.; STOCKER, K. Thrombocytin: a novel platelet activating

39



Mem. Inst. Butantan, 52 (supl.), 1990

enzyme from Bothrops atrox venom. Thrombos. Res., 10:863-869, 1967.

5. READ, M.S.: SHERMER, R.W.; BRINKHOQUS, K.M. Venom coagglutinin: an activator
of platelet aggregation dependent on von Willebrand factor. Proc. Natl. Acad. Sci.
USA, 75:4514-4518, 1978.

6. RIBEIRO, L.A. & JORGE, M.T. Alteracdo do tempo de coagulacdo sanguinea em pa-
cientes picados por serpentes Bothrops jararaca adulto e filhote. Rev. Hosp. Clin.
Fac. Med. Sdo Paulo, 44:143-145, 1989,

7. ROSENFELD, G.; KELEN, E.M.A.: NUDEL, F. Hemolytic activity of animal venoms. |.
Classification in different types and activities. Mem. Inst. Butantan, 30:117-132,
1960/62.

8. ROSENFELD, G.; NAHAS, L.; KELEN, E.M.A. Coagulant, proteolytic and hemolytic
properties of some snake venoms. In: BUCHERL, W.; BUCKLEY, E.; DEULOFEU,
V. ed. Venomous animals and their venoms. New York, Academic Press, 1967,
p. 229-273. _ ;

9. ROSENFELD, G. Symptomatology, pathology and treatment of snake bites in South
America. In: BUCHERL, W.; BUCKLEY, E.; DEULOFEU, V. ed. Venomous animals
and their venoms. New York, Academic Press, 1971. p. 345-384.

40



Mem. Inst. Butantan, 52 (supl.), 1990

SYSTEMIC ACTIVITIES OF BOTHROPIC
VENOMS

Julia Prado Franceschi, Department of Pharmacology, Faculty
of Medical Sciences, State University of Campinas, Sio Paulo.

Bothropic venoms can affect animals both indirectly, through the liberation of
pharmacologically active substances and directly through their action on cellular
membranes.'!

Among the many enzymatic activities presented by bothropic venoms only a
few are important in the genesis of pharmacological effects namely proteolytic,
coagulant, phospholipasic and hyaluronidasic activities.

The majority of bothropic venoms exhibit in vitro coagulant activities!-2.8.4: jn
vivo they can produce hypercoagulability followed by incoagulability through
fibrigonen consumption.

We investigated®:® the effects of B. jararaca and. B. erythromelas venoms on
arterial blood pressure of anaesthetized dogs following intravenous injection. The
doses used were 100 ugl/kg for B. jararaca and 25 uglkg for B. erythromelas.
With this dose B. erythromelas venom caused death in 60% of the injected
animals, while no deaths were observed with B. jararaca venom. A fall of mean
arterial pressure to shock levels (30 — 40 mm Hg) was observed in all survivors.
Besides this effect we also observed thrombocytopenia and slight hemoconcen-
tration. In the case of B. erythromelas venom (but not of B. jararaca venom) a
brief tachypnea was followed by bradypnea and in some animals, by an apnea
which was not counteracted by section of both vagi. Artificial respiration failed
to maintain blood pressure.

Pretreatment with Metronidazole (125 mg/kg) was able to prevent the onset
of shock and the thrombocytopenia induced by i.v. injection of B. jararaca
venom®. This latter effect could be attributed to its anti-aggregating properties®.
Heparin (200 |U/kg) and cellulose sulfate (40 mg/kg) protected the dogs against
the lethal effects of B. erythromelas venom, but did not affect significantly either
the fall of arterial blood pressure or thrombocytopenia. Pretreatment with mepyra-
mine also failed to prevent the onset of shock suggesting that histamine release
Is not a major factor.

Bradykinin formation’ may be involved as disappearance of circulating kinino-
gen has been reported following the injection of B. jararaca venom in rats?. The
liberation of EDRF is supported by the finding that pretreatment with an EDRF
antagonist, nitro methylate arginine,'? reduced the fall of blood pressure and pro-
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moted recovery following i.v. injection of B. erythromelas venom. However, the
coagulant activity remained unchanged.

Multiple hemorrhagic foci were present in all animals studied. Hemorrhagins
have been detected in most bothropic venoms and could worsen the shock, not
only by their direct action on collagen IV but also by inhibiting the platelet aggre-
gation induced by ADP. The inhibition of thrombin-induced platelet aggregation
was one more detectable effect of B. erythromelas venom.

Many factors contribute to the genesis of shock following bothropic enveno-
mation.

10.
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BOTHROPIC ACCIDENTS

Jodo Luiz Costa Cardoso, Hospital Vital Brazil, Instituto Butan-
tan, Sdo Paulo.

Bothropic accidents represent about 90% of snakebite envenomation in South
America’.

In 1989, 20,748 snakebite accidents were notified to the Brazilian Ministry
of Health. The majority, 67,3% of the cases were attributed to the genus Bothrops.

Of the 20 recognized species 4 are most commonly responsible for human
accidents: B. jararaca, in the South-Southeast; B. moojeni, in the Midwest; B.
erythromelas, in the Northeast and B. atrox in the North Brazil. Bothrops atrox
is widely distributed in the Amazon region, where over 90% of accidents are at-
tributed to this species?3.

Rosenfeld® introduced simplified diagnostic criteria based on pathophysiolog-
ical characteristics of envenomation, which are used up to now.

From a medical point of view, there are three recognized activities responsible
for the major characteristics of bothropic envenomation: ‘‘proteolytic’’, haemor-
rhagic and coagulant. "‘Proteolytic’” disturbances are the most important clinical
alterations initially characterized by solid oedema and local pain. Blister and necro-
sis/ abscess may occur sometimes leading to disabilities. Recent data show that
Morganella morgani is identified in over 40% of abscess cultures?.

Haemorrhagic phenomena such as gengivorhagia and purpurae have been cor-
related to the presence of haemorrhagins although their exact implication must
be further studied in patients.

Coagulation disturbance caused by South American snake venoms have been
recently revised.?

Acute renal failure (ARF) is considered to be the major cause of death in bothrop-
ic envenomation. In a report of 63 patients with ARF following snakebite, 32 (51 %)
were caused by Bothrops while 31 (49%) were caused by Crotalus. Seven pa-
tients (7/32) bitten by Bothrops in this first group showed renal cortical necrosis’.

According to the Ministry of Health the lethality rate of snakebite in Brazil is
0,5%"°.

Serumtherapic treatments are still based on empirical criteria. Further studies
are needed in order to establish better schedules based on scientific findings.
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INTRACRANIAL HAEMORRHAGE AFTER SNAKE BITE

Jodo Ans Kouyoumdjian, Faculdade de Medicina, Sdo José
do Rio Preto, Sdo Paulo.

The occurrence of intracranial haemorrhage after snake bite have been
described in a few sporadic cases all over the world. In Brazil one could find six
cases of this kind of complication, all as a result of bothropic envenomation. In
five cases the bleeding occured into the brain tissue (intracerebral haemorrhage)
and in one case was extradural with fatal outcome (table). Pituitary haemorrhage
had also been described after Bothrops jararacussu bite followed by acute or
chronic pituitary failure.

Systemic haemorrhage could occur as a result of defibrinogenation caused by
coagulant activity of the venom, but blood incoagulability would not necessarily
result in haemorrhage if the endothelial cells of the small blood vessels are
preserved. If the venom contained sufficient amounts of the haemorrhagins (which
damage the endothelial cells of the small blood vesselsi such damage, combined
with incoagulable blood would certainly increase the bleeding problem.

In four cases reported in Brazil there was blood incoagulability but at least in
one case (Kouyoumdijian et al.?) the clinical picture from intracranial haemorra-
hage started before it, probably caused by haemorrhagins.

The diagnosis of intracranial haemorrhage should be suspected in patients that
after having been bitten mainly by bothropic snakes become confused with ab-
normality at the level of consciousness and localized neurological signs. The
presence of haematoma should be searched for by means of a CT-Scan performed
as soon as possible.
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TEIXEIRA (3} | SESSO (4) SESS0 (4) BARROS (1) TEELY A (5) KOUYOUMDJIAMN [2)
YEAR 1943 1954 1954 18986 1880 1980
SMNAKE bothropic bothropic bothropic bothropic bothropic bothromsc
ACCIDENT (B.jararacal | (B.jararacussul (B.moojeni)
AGE — — - 21 G 13
SEX - — - miale make male
CLIMICAL hours 3 days 12 hours 4 days 5 hours
PICTURE —_ left left mental confusion] frontal headache] mental confusion
{time) hemiplegia hemiplegia unconsciousness | neck stiffness UNCONSCIOUSNEss
decerabrathon decerebratlion
ANISOCOra
Coma
COAGULATION | blood - -- blood blood late
incoagulability incoagulability incoagulabality blood
incoagulability
INTRACRAMIAL | intracerebral | intracerebral | intracerebral intracarebral intracerebral extradural
HAEMORRHAGE | haemorrhage | haemorrhage| haemorrhage haemorrhage haemorrhage haematoma
right parietal | right basal laft panetal right frontal left frontal
rucles
OUTCOME death death death right hemiplegia | normal death
aphas:a
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SNAKEBITE ACCIDENTS IN GOIAS

Raimundo Nonato Leite Pinto, Hospital de Doencas Tropicais,
HDT/SUDS-GO, Goiania, GO.

In 1989 the Centro de Informacgdes Toxico-Farmacoldgicas of Goias (CIT/SUDS-
GO), reported 1,764 snakebite accidents in the State of Goias. The genus Bothrops
was responsible for 57.8% of the accidents, 15.2% by Crotalus, 4.7% by non
venomous snakes and, in 22.3% of the cases, the snake was not identified. Most
of the accidents where the snake was not identified were treated as caused by
a snake of the genus Bothrops, with good clinical results, suggesting this caus-
ing agent. In 10% of the cases the snake was brought with the victim. Accord-
ing to the data of geographic distribution of venomous animals by the Nucleo
Regional de Ofiologia de Goidnia (NUROG-UCG/MS), the animals most common
In the States of Goias, Tocantins and Distrito Federal are Bothrops moojeni Hoge,
Bothrops neuwiedi Wagler, Bothrops alternatus Dumeril, Bibron & Duméril, and
Crotalus durissus collilineatus Amaral. The species Bothrops moojeni has the most
widespread geographic distribution and the highest frequency. Bothrops neuwiedi
shows smaller distribution and lower frequency. Bothrops neuwiedi is represent-
ed by the subspecies Bothrops neuwiedi goyazensis, Bothrops neuwiedi mat-
togrossensis, and Bothrops neuwiedi pauloensis. Only in a small part of the territory
of Goias, in the south, was the presence of Bothrops alternatus confirmed. The
geographic distribution of Crotalus durissus collilineatus is very large and has a
high frequency, especially in the middle-north of the State of Goias, State of Tocan-
tins and Distrito Federal. In 1,301 cases (77.4%) the accidents involved only male
patients. In the age group 13-35 most accidents occurred (49.7%); with 17.0%
of the accidents occurring between the ages of 0-12 years. In about 16.4% of
the cases medical attention was given within the first hour after the accident,
and 62.8% received attention within three hours after the accident. 74.7% of
the accidents involved the lower part of the legs (ankles and feet). Among all
reported accidents /2.6% occurred between October and April, and the months
of June and July (winter) showed the lowest frequency of accidents. The
signs/symptoms most frequent in accidents caused by Bothrops were edema
(90%), pain (78%), blisters (11%) and local hemorrhage (7.4%). In 85.7% of
the cases there was total recovery and in 0.7% the cases resulted in death. In
15.7% of the cases abscesses formed. The aerobic bacteria isolated most
frequently!, were Morganella morganii (44.4%), Escherichia coli (20.2%), and
Providencia sp. (13.2%). In vitro, these bacteria showed high sensitivity to chlo-
ranfenicol, which also shows good results in the treatment of anaerobic bacteria
isolated from these abscesses.
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CHEMICAL AND PHARMACOLOGICAL PROPERTIES OF
SCORPION AND SPIDER VENOMS

Carlos Ribeiro Diniz, Department of Biochemistry, Federal
University of Minas Gerais, Belo Horizonte, MG.

The aim of the combined chemical and pharmacological approach in the study
of venoms is to identify molecular entities responsible for specific pharmacologi-
cal effects, to study their mechanism of action and hopefully to contribute for
the understanding of the clinical manifestations and treatment of patients stung
by these animals.

The description of the symptoms and signs of the envenomation produced in
man and experimental animals done by the pioneers of the investigation on scor-
pion and spider venoms in South America: Vital Brazil,” H.R. Maurano®, J. Vel-
lard,'2 B. Houssay, M. Physalix,® O.Magalhies,5, O.M. Campos,’, P. Carvalho,
A. Barrio ', and others indicated that hardly the effects induced by these ven-
oms could be explained by presence in the venom of only one active chemical
entity. In the scorpion the targets of the venom action are the excitable tissues
of the body and more precisely the ion channels. The protein and peptide fractio-
nation methods introduced in the study of venoms by Karl Slottal!, and J. Moura
Goncalves® allowed us to separate at least ten neuroactive substances in the
Tityus serrulatus venom.® These neurotoxins are comparable to the toxins iso-
lated from the venom of the African scorpion Androctonus australis and to the
toxins of North American (Mexico) scorpion Centruroides s. sufusus in its lethali-
ty to fly larva, and mice either by s.c. or i.c.v. injection. The results are shown
in Table |. The toxicity of Tityus serrulatus venom probably is higher for children .

In the venom of the armed spider Phoneutria nigriventer, using the observa-
tion of appearance of the different signs and symptoms induced in mice by i.p.
injection of P. nigriventer, as classically described by Schenberg and Pereira
Lima,'? was possible to isolate four highly purified fractions of this venom. One
of these fractions is a sodium channel ligand®. The fractionation of the venom
of Lycosa and Loxosceles has not advanced, but proteases and neurotoxic sub-
stances were detected in the Lycosa venom.
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TABLE |

Comparison between the activities of different scorpion venoms
and toxins on fly larva and mouse

Fly larva: CPU? MD”":‘E'CL}D a (i.c.v.)
Sample p g/100mg 5 g]’E-Dg ng/20g
AaH venom 0.300 (b) 8.40 (b) n.d.
TS venom 0.260 17.50 n.d.
AaH IT 0.001 (b,c) > 1000.00 >50 x 103
I n.t. (b,c) 0.34 (b) 10.0
|l n.t. (b,c) 0.18 (b) 0.5
1l n.t. (b,c) 0.45 (b) 7.0
Css >2.000 0.5 >
Css VI > 1.000 0.05 17
Ts | >1.780 3.50 24.0
1l >1.780 370 6.0
I >2.800 2.70 80.0
LY, >2.800 0.40 24.0
VI 0.091 8.50 2.5
VI 0.046 4.70 0.6
VIII 0.0561 7a20) 11.0

AaH: Androctonus australis Hector; Css: Centruroides suffusus suffusus;

Ts: Tityus serrulatus; n.d. not determined, nt: non-toxic; s.c.: subcutaneous; I.C.V..
intracerebroventricular;, ?CPU: contraction paralysis unit, (4); (b,c) according to
Zlotkin et al.
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PHARMACOLOGY OF TITYUS SERRULATUS
SCORPION VENOM

Lineu Freire-Maia, Departamento de Farmacologia. ICB-UFMG.
Belo Horizonte, MG.

ABSTRACT: The data presented in this lecture seem to indicate that the effects
evoked by scorpion toxins, obtained from Tityus serrulatus scorpion venom are
due to actions on specific sites of sodium channels, with a subsequent depolari-
zation of the membranes. The respiratory arrhythmias are due, at least in part,
to depolarizations of visceral afferent fibers, induced by the toxin, whereas the
other effects are mainly due to release from nerve endings of chemical media-
tors, such as acetylcholine and catecholamines.

KEYWORDS: Scorpion venom; pharmacology.

INTRODUCTION

Scientists all over the world have been interested in scorpion venoms because
of the high incidence of fatal cases of scorpion poisoning.?? | will describe in this
lecture the pharmacology of the venom obtained from the South American scor-
pion Tityus serrulatus Lutz & Mello 1922,

Cardiovascular effects. Intravenous injection of crude venom or purified
toxins2? obtained from T. serrulatus scorpion venom in rats or dogs induced an
acute arterial hypertension, due to the release of catecholamines from adrenal
glands and postganglionic nerve endings: the catecholamines acting on alpha
adrenergic receptors would increase the peripheral resistence; at least, the
catecholamines could act also on beta adrenergic receptors, either increasing the
cardiac contractility or releasing renin from the kidneys!-19.35.45

Scorpion toxin also induces complex cardiac arrhythmias in the rat. Bilateral
cervical vagotomy does not prevent the production of sinus bradycardia, SA block
or AV block, after toxin injection; in vagotomized rats, physostigmine enhances,
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hexamethonium decreases and atropine abolishes the bradycardiac effects.
Moreover, propranolol prevents or abolishes the sinus tachycardia and changes
the ventricular into a sinus rhythm. Based on the data we have concluded that
the sinus bradycardia, SA and AV block are due to release of acetylcholine by
actions of the toxin on vagal ganglia and postganglionic nerve endings in the heart
whereas the sinus tachycardia, the ventricular ectopic beats and the idioventric-
ular rhythm are caused by activation of beta adrenergic receptors in the heart
by catecholamines released by the toxin.'®:.43

The crude venom of the scorpion Tityus serrulatus evokes, In isolated guinea
pig heart, a short-lasting bradycardia followed by a conspicuous increase in the
force and the rate of cardiac contractions, due to a local release of acetylcholine
and noradrenaline'®. A direct demonstration of the release of noradrenaline in
isolated guinea pig atria by tityustoxin, extracted from the venom of Tityus
serrulatus®® was also reported=®.

Experiments performed by our group in isolated guinea pig hearts have also
shown that after the initial events elicited by scorpion toxin, oscillations in heart
rate, contractile force and coronary flow are observed during a period of 5-15
min. Recording of the electrical activity of the heart shows that the oscillations
of rhythm are due to wandering pacemakers; as atropine prevents the appear-
ance of such pacemakers it seems likely that they are related to release of acetyl-
choline by toxin'.

Qur group has also performed experiments with toxin, the most important toxin
extracted from T. serrulatus scorpion venom?#1-43.48 |njection of toxin in isola-
ted guinea pig heart evokes complex effects, which could be divided into 3 phases:
an initial phase (tachycardia or bradycardia associated with an increase in con-
tractile force), an intermediate phase (oscillations of the cardiac rhythm) and a
third phase (sinus tachycardia). The bradycardia and oscillations of rhythm are
cholinergic in nature, whereas the tachycardia and the increase in contractile force
are adrenergic in nature®>:49,

According to some authors®?.33 there is no value of antivenom in the treat-
ment or prevention of the cardiovascular manifestations of scorpion poisoning.
Our group does not agree with this statement, based on laboratory and clinical
E‘u’idEﬂCESE'?'ED'Ei-Ed_

Recently, we have shown that perfusion of the isolated guinea pig heart with
Locke solution containing 2% of Butantan antivenom prevents almost totally the
cardiovascular effects induced by crude Tityus serrulatus scorpion venom#2.46,

The treatment of severe cases of scorpion poisoning should be performed in
an Intensive Care Unit, consisting of symptomatic measures, support of vital func-
tions and neutralization of circulating venom®.7.21,

Pulmonary edema. Many patients stung by scorpions of several species die
with pulmonary edemaZ?!. It seems that the lung edema would be due, at least
in part, to a heart failure, caused by an increase in afterload,?27 a decrease of
left ventricular compliance,* the presence of a severe sinus tachycardia!%2! g
myocardial damage®® and an increase of venous return (preload), caused by dis-
charge of catecholamines38:44. Another mechanism contributing to the genesis
of pulmonary edema, following the toxin injection, would be the release of sub-
stances which increase the vascular permeability, such as kinins, histamine and
prostaglandins®27.42

Respiratory effects. Injections of venoms from several scorpion species produce
complex respiratory arrhythmias, such as tachypnea, hyperpnea, periodic respi-
ration and apnea‘! Experiments performed by our group have shown that bilater-
al cervical vagotomy and denervation of carotid bodies prevent the gasping, ataxic
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and periodic respiration induced by the toxin“?. Moreover, local anesthesia of the
cervical vagus nerves with lidocaine abolishes the apnea induced by the toxin24.
These experiments seem to indicate that the respiratory arrhythmias evoked by
scorpion toxin are reflex in nature. To test such a hypothesis our group recorded
the action potentials of the vagus and phrenic nerves, simultaneously. The ap-
nea evoked by scorpion toxin was accompanied by suppression of phrenic nerve
activity, while the action potentials in the vagus nerves were increased in ampli-
tude and/or frequency. Anesthesia of the vagus nerves with lidocaine or bilateral
vagotomy suppressed the vagus nerve potentials which were present during the
apnea and reestablished the phrenic nerve activity. Based on these data, we have
concluded that the apnea elicited by scorpion toxin is due to a reflex mechanism,
evoked by stimulation of vagal afferent fibers4!.

Effects on the neuromuscular junction. Injection of Tityus serrulatus scorpion
venom induces the release of an acetylcholine-like substance from the inervated
but not from the denervated rat diaphragm®?. The release of this substance could
account for the twitches observed and also for the decurarizing activity of scorpi-
on venom'4. On the other hand, electrophysiological studies on the action of
tityustoxin, purified from the venom of Tityus serrulatus, on rat phrenic nerve-
diaphragm muscle preparation, have shown that the toxin has a presynaptic and
postsynaptic action at the neuromuscular junction®9.

Effects on the gastrointestinal system. An intense sialagogue effect, induced
by T. serrulatus scorpion venom in mice, is abolished by atropine, being, there-
fore, cholinergic in nature'®. Our group has studied the effect induced by a pu-
rified scorpion toxin in rats. We have shown that the toxin increases the flow,
the kallikrein and amylase secretions. Pharmacological tests have shown that the
Increased salivary secretion induced by scorpion toxin in rats is due to choliner-
gic and adrenergic mechanisms8.

Our group has shown that an intravenous injection of a toxin obtained from
T. serrulatus scorpion venom, in anesthetized rats, evokes a dramatic increase
in volume, acid and pepsin output of gastric juice and a significant decrease in
its pH. Acute bilateral cervical or abdominal vagotomy does not prevent the gas-
tric secretion elicited by toxin, whereas atropine or cimetidine abolish partially
or totally the toxin effects'?:31. Recently, we have shown that scorpion toxin in-
duces the release of acetycholine and histamine from rat stomach3. Based on
these results, we think that scorpion toxin exerts its action upon the rat stomach
by releasing acetylcholine directly from its nerve endings stores and by releasing
histamine directly or indirectly from histaminocytes. Release of gastrin from phylor-
ic antrum could also contribute to the overall response in vivo (Cunha-Melo, per-
sonal communication).

Injection of Tityus trinitatis scorpion venom induces an increase in both volume
and amylase secretion from the pancreas of anesthetized dogs®. Our group has
studied the effects of a toxin obtained from Tityus serrulatus on pancreatic secre-
tion, in anesthetized rats. The intravenous injection of toxin causes a striking in-
crease in flow rate, protein content, kallikrein and amylase activities of the
pancreatic juice. Sub-diaphragmatic bilateral vagotomy does not prevent the pan-
creatic secretion induced by toxin, but pre-treatment of the rats with atropine
blocks the secretion evoked by toxin. We have presented the hypothesis that the
pancreatic secretion induced by scorpion toxin is due to actions of acetylcholine,
released from postganglionic nerve fibers, on muscarinic receptors®®. This
hypothesis is supported by in vitro experiments?®. Venoms from scorpions of the
genus Tityus induce acute pancreatitis in laboratory animals:37,
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Incubation of segments of guinea pig ileum with Tityus serrulatus scorpion ven-
om releases an acetylcholine-like substance which would be responsible by the
contraction of the ileum evoked by the venom'®. However, our group has shown
that atropine does not prevent totally the contraction evoked by the toxin either
in rat or guinea pig ileum.'1.26 But we have also shown that the toxin releases
acetylcholine from rat and guinea pig ileum, through stimulation of sodium
channels'®.26 We have postulated, then, that the contraction of intestinal
smooth muscle elicited by scorpion toxin is due to release of acetylcholine and
another chemical mediator. Based on indirect evidences we presented the
hypothesis that this second mediator could be substance P''.

Release of noradrenaline and acetylcholine by scorpion toxins. Many investi-
gators have shown that Tityus serrulatus scorpion venom or one of its purified
toxins (tityustoxin) release noradrenaline and acetylcholine in several preparations,
and that blockade of sodium channels with tetrodotoxin prevents their
release!’-30.47 |t seems likely that scorpion toxin binds to a site different from
the tetrodotoxin-binding site, but its physiological role (e.g. release of acetylcho-
line) depends on an action on sodium-conducting pore of the channel®.18.26

RESUMO: Os resultados apresentados nesta conferéncia parecem indicar que
os efeitos induzidos pelas toxinas de escorpido, obtidas do veneno de Tityus ser-
rulatus, sdo devidos a acOes em sitios especificos dos canais de sddio, com
despolarizacdo subsequente das membranas. As arritmias respiratérias sdo devi-
das, pelo menos em parte, a despolarizaces de fibras aferentes viscerais, induz-
idas pela toxina, enquanto que o©os outros efeitos descritos sdo devidos
principalmente a liberagdo, pelas terminacdes nervosas, de mediadores quimi-
cos como a acetilcolina e catecolaminas.

UNITERMOS: Veneno de escorpido; farmacologia.
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PHARMACOLOGY OF PHONEUTRIA VENOM

Marcos Dias Fontana, Department of Pharmacology, Faculty
of Medical Sciences, State University of Campinas, Sdo Paulo.

Phoneutria nigriventer and P. keyserling (Ctenidae, Labidognata) are very agres-
sive wandering solitary spiders. They are responsible for most human accidents
of araneism in Center East and South of Brazil. Their venoms are neurotoxic and
very potent.'.3:5 The signs and symptoms evoked by them in animals or observed
In human accidents are excruciating pain irradiating from the site of introduction,
painful cramps, tremors, tonic convulsions, spastic paralysis, sialorrhea, sudore-
sis, priapism, tachycardia, arrhytmias and visual disturbances.!-24 The venoms
do not produce local edema or necrosis nor induce blood coagulation or hemoly-
sis.! The mechanism of action of P. nigriventer venom was investigated in our
laboratory®:/ at the isolated rat diaphragm and the isolated guinea pig auricles.
In both preparations it was found that the venom produces effects by activating
the sodium channels. In the rat diaphragm the venom induced depolarization of
the muscle fibre membrane. This effect was abolished by tetrodotoxin (TTX) or
by reduction of Na* concentration in the bath fluid. The venom induced increase
of the frequency of the miniature end plate potentials (m.e.p.p.) was also abolished
by TTX. This last result shows that the sodium channels of the motor nerve ter-
minal membrane are also activated by the venom.

In the isolated guinea-pig auricles, TTX in concentration that reduces only slight-
ly (23.6 * 6.2%) the tension of the muscle fibres abolished the remarkable ef-
fects of the venom on their chronotropism and inotropism. This shows that the
venom acts by activating the sodium channels of the autonomic nerve endings
in the auricles, thereby releasing acetylcholine and norepinephrine.

Phtx,, a toxin of 5,000 daltons isolated from P. nigriventer venom by Diniz
is about three times as lethal for mice as the venom (venom LD50 i.v. 377 nglkg;
PhTx, LD50 i.v. 130 pgl/kg). It activates also the sodium channel being about
18 and 2 times as active as the venom in the rat diaphragm and in the isolated

guinea pig auricles respectively.®
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ACCIDENTS WITH SPIDERS OF THE PHONEUTRIA GENUS

Fabio Bucaretchi, Centro de Controle de Intoxicacdes, Facul-
dade de Ciéncias Médicas, Universidade Estadual de Campi-
nas (UNICAMP). Campinas, Sdo Paulo.

The spiders of the genus Phoneutria (Perty 1893) are, probably, responsible
for most of the spider accidents in human beings in Brazil.# In the State of Séo
Paulo, where the accidents are notified with higher frequency, they occur mostly
In the beginning of the cold season, in the months of April and May, during the
daytime, and inside the residences.?:°

Experimental studies demonstrated that the venom acts basically on the sodi-
um channel, inducing depolarization of muscular fibers and sensitive, motor and
autonomic nervous endings.3®

Only local signs and symptoms are observed in most of the accidents. Pain
Is the most frequent symptom and usually develops immediately after the sting,
which is variable in intensity, and may radiate to the proximal segment, or may
be followed by local sweating, edema, hiperemia, paresthesia and local muscu-
lar fasciculation. More rarely, especially in children and older patients, systemic
manifestations may be found, being reported: generalized sweating, hipothermia,
vomiting, sialorrhea, visual acuity disturbances, lacrimation, rinorrhea, tachycardia,
cardiac arrythmias, arterial hypotension, priapism, and more rarely, diarrhea,
shock, acute pulmonary edema and cardiorespiratory arrest.'-2.7 The prognosis
is good and deaths very rare. There are 8 reports of death in the Brazilian litera-
ture since 1926.
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ACCIDENTS BY LOXOSCELES

Francisco O. S. Franca,, Hospital Vital Brazil, Instituto Butan-
tan, Sdo Paulo.

Spiders of the genus Loxosceles belonging to the subfamily Loxoscelinae, fa-
mily Scytodidae are distributed in America, Europe, Asia and Africa. In America
there exist at least 50 species, seven of them in Brazil: L. gaucho, L. laeta, L.
intermedia, L. adelaide, L. amazonica, L. similis*. Their body length is 1 to 1.b
cm, and with the legs extended up to 4 cm. The color varies from light brown
to dark brown. The spider is commonly known as brown spider or violin spider3.4.

In 1989, 403 accidentes were probably caused by spiders of the genus Lox-
osceles, according to data sent by 16 Brazilian States. At the Hospital Vital Brazil
(I.B.) approximately 50 suspected cases of Loxoscelism are treated per year?:3,
The spider is shy causing accidentes only when crushed against the skin, as gener-
ally occurs when the victim is dressing, or sleeping. Thus the most frequent sites
of lesions are on the thigh, arm and torso. Seventy percent of the patients seek
medical help 24 hours after the accident, which coincides with the onset of the
more florid symptoms. In at least 10% of the cases, the spider is recovered?,
The clinical response may vary from a slight local reaction to death. The syste-
mic reaction is not necessarily proportional to the local reaction and vice-versa
as the systemic symptoms may develop before any local reaction is noted. The
evolution of the symptoms is related to the amount of injected venom, the locali-
zation of the bite and the immunological condition of the patient. Loxoscelism
may present itself clinically as a cutaneous form (97% of the cases) or as
cutaneous-visceral form (3%)2. Up to now, routine tests for the diagnosis of Lox-
oscelism do not exist’.

The bite causes a slight transitory pain about 2 to 8 hours after the accident
and pruritus as well as formication, pain and local erythema may arise. Afterwards
a central ecchymosis appears and gradually expands. It is characterized by ir-
regular margins, surrounded by an aureola of paleness and erythema, that in 90%
of the cases evolves to a central necrosis’. This lesion called plaque, is of a vari-
able extention and lies on an edematous and infiltered layer. Usually the lesion
is painful and is not accompanied by enlargement of local lymph nodes®.
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The appearance of vesicles and blisters with a serous or serous hemorrhagic con-
tent and posterior ulceration is not uncommon. Cicatrization is slow, with a mum-
mified central area, generally occurring within the first 4 weeks. The wound may
develop a residual scab or cheloid. In 5% of the cases, mainly on the face, an
edematous form occurs that is not necrotic being characterized by an extense
phlogistic process. Some signs and/or systemic symptoms with fever, indisposi-
tion, migraine, headache, nausea, vomiting, myalgia, exanthema may occur in
variable percentage (25-75%) of the cases.

The cutaneous-visceral form is characterized by the presence of clinically evi-
dent hemolysis in addition to the cutaneous lesion and signs and systemic sym-
ptoms described earlier. The onset of the hemolytic process occurs within the
first two days in nearly all the cases. The patients develop hemolysis, hemolytic
anemia, icterus, hemoglobinuria, hematuria, that may evolve with acute insuffi-
ciency, DIC, convulsion and coma. This syndrome does not have any connec-
tion with sex and age of the patient, season, site and seriousness of the lesion®.’.
Specific serumtherapy using either antiloxoscelic serum (ALS) or antiarachnidic
serum (AAS) is recommended for both forms of Loxoscelism. For the cutaneous
forms, 5 ampoules of ALS or AAS are indicated, preferentially by the intravenous
route. Several authors recommend also the use of DDS (diamine-diphenyl-
sulphona) in an oral dosage of 50 to 200 mg/day. The use of antihistamines,
corticoids and early surgical excision have been disputed®’. In the case of residu-
al lesions, surgical correction may be necessary. For the cutaneous-visceral form,
10 ampoules of LAS or AAS are indicated. The use of corticotherapy is recom-
mended. Also, general rules of support are necessary, with special regard to the
evaluation of the renal function and the hematologic parameters.
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NOMENCLATURA EM TOXINOLOGIA: PECONHA OU VENENOS?

José Carlos de Freitas, Instituto de Biociéncias, USP. S3o Paulo.

Em todos os niveis da escala filogenética encontramos exemplos de ataque, defesa e outros com-
portamentos baseados em substancias repelentes, paralisantes ou de outras agfes bioldgicas.
Durante milh&es de anos de evolugdo os organismos desenvalveram um refinamento destas subs-
tancias para a captura de presas e defesa quimica e a nomenclatura adotada em toxinologia leva
em conta esses aspectos. RUSSELL (1967, 1971) enfatizou que animais venenosos ou peco-
nhentos sdo encontrados em cada filo, fazendo excecdo s Aves e as propriedades das toxinas
de peconhas diferermn muito das toxinas presentes nos venenos, Mesmo em representantes de
um mesmo filo. F.E. RUSSELL (comunica¢do pessoall ainda considerou o termo biotoxina um
pleonasmo, uma vez que o termo toxina ja denota sua origem bioldgica. VITAL-BRAZIL (1973)
empregou os termos peconhas e venenos considerando as propriedades farmacolégicas das to-
xinas integrantes. Nesta mesma data FREYVOGEL & PERRET conceituaram venenos (do inglés
“poisons’’), produtos metabdlicos produzidos ou estocados em 6rgdos, gue em condicdes na-
turais afetam por ingestdo e artificialmente podem atuar pela via parenteral. As peconhas (do
inglés “"Venoms'’) originam-se em glandulas especializadas dotadas de dutos secretores asso-
ciadas ou ndo a estruturas inoculadoras, atuam pela via parenteral e podem ser destruidas quan-
do ingeridas.

CROTOXIN, THE NEUROTOXIN FROM THE VENOM OF CROTALUS DURISSUS CASCAVELLA.
Barbara Excell Hawgood, Dep. Farmacologia, Unicamp, Campinas S.P.

Crotoxin is a complex of 2 polypeptide subunits (i) a basic phospholipase As and (ii) a modified
phospholipase Aj that lacks enzymic activity. The subunits can be readily separated but must
combine for high neurotoxic potency (Bon et al., 1989). Crotoxin produces respiratory paralysis
primarily by blocking the release of transmitter from motor nerve terminals in the diaphragm.
Unlike botulinum toxin, it does not cross the membrane to act internally (Trivedi et al.,, 1989).
Crotoxin produces a complex series of changes in both spontaneous and nerve-evoked transmit-
ter release prior to complete blockade of neurotransmission. Although phospholipase A5 activity
is involved in the neurotoxic action, there is no evidence that either production of prostaglandins
(Edwards et. al.,, 1990) or activation of protein kinase C (Rodrigues-Simioni et al, 1990) is en-
volved in any of the stages. It has been proposed that crotoxin acts by producing localized hydrolysis
of membrane phospholipids at transmitter release sites in the nerve terminal {(Hawgood, 1989).
In experimental animals, crotoxin can also produce focal lesions in skeletal muscle, kidneys and
lung.

Bon, C., Bouchier, C., Choumet, V., Faure, G., Jiang, M., Lambezat, M., Radvanyi, F., Saliou,
B. (1989) Acta Physiol. Pharmac. Lat. Americ. 39, 439,

Edwards, J., Hawgood, B.J., Smith, I.C.H. (1980) Toxicon in press.

Hawgood (Excell), B.J. (1989) Acta Physiol. Pharmac. Lat. Amer. 39, 397,
Rodrigues-Simioni, L., Hawgood, B.J., Smith, I.C.H. (1990} Toxicon in press.

Trivedi, 5., Kaiser, |., Tanaka, M., Simpson, L. (1989}, J. Pharmac. exp. Ther. 251, 490.

ESTUDO DA COAGULACAQ EM ACIDENTE CROTALICO EM REGIAO DE C. d. cascavella. Hui
W. Fan (1); José R.F. Oliveira (2); Francisco 0.5. Franca (1); Sandra C. B. Castro (3); Jodo L.
C. Cardoso (1); Aura S. Kamiguti (3).

(1) Hospital Vital Brazil e (3) Secdo de Hematologia do Inst. Butantan, S. Paulo, SP.

(2) Hospital Giselda Trigueiro da Universidade do Rio Grande do Norte, Natal, RN.

Dados sobre acidente crotélico no Brasil tém sido referidos para regifes de distribuicdo de C.
d. terrificus e C. d. collilineatus, correspondendo as regides sul, sudeste e centro oeste do Brasil.
No presente estudo sdo reportados dois acidentes humanos com diagndstico clinico de acidente
crotalico, ocorridos no Rio Grande do Norte, area de distribuicio geogréfica de C. d. cascavella.
Do ponto de vista clinico-laboratorial, foram observados nos dois pacientes fendmenos neuro-
paraliticos (ptose palpebral, oftalmoplegia, midriase, sialorréia), miotéxicos (mialgia generaliza-
da, urina de cor escura), e sangue incoaguldvel, quando na admissio hospitalar.

Ambos foram classificados como acidentes moderados, sendo efetuados os seguintes testes la-
boratoriais: ternpo de protombina; tempo de tromboplastina parcial ativado; dosagem de fibrino-
génio e dos produtos de degradacdo do fibrinogénio (e fibrina); teste de d-dimero e de mioglobina
monitorados de 6 em 6 horas ate a alta dos pacientes. Foram submetidos & terapéutica com
antiveneno especifico, cuja evolugdo ocorreu sem complicac@es e com normalizacio das altera-
cdes laboratoriais em 24 horas. Esta apresentacdo tem por objetivo fornecer subsidios ao me-
lhor conhecimento dos aspectos regionais do ofidismo no Brasil.
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ESTUDO DE VARIACOES CONFORMACIONAIS DA CROTOXINA, FOSFOLIPASE E CROTAPOTI-
NA EM SOLUCAQ POR SAXS. José Ramon Beltran(1); Carlos Julio Laurel2).

(1) Departamento de Fisica — IBILCE — UNESP — Sdo José do Rio Preto.

(2) Faculdade de Medicina de Ribeirdo Preto.

Mediante a técnica de espalhamento de raios X a baixo dngulo, estudaram-se a forma e tama-
nho do complexo crotoxina, proteina neurotdxica extralda do veneno da Crotalus durissus terrifi-
cus, em diferentes condicdes de concentragéo (60, 50, 40, 30 e 20 mg/ml), pH 1,5 e temperatura
de 24°C, visando a determinacdo dos seguintes parametros estruturais: raio de giro Rg, volume
hidratado V, &rea da superficie da proteina S e maxima dimensio D da molécula. O estudo quali-
tativo das curvas da funcao/distribuicdo de distdncias Plr) confirma claramente a presenca no
complexo crotoxina de duas proteinas associadas (crotapotina e fosfolipase) se as comparar-
-mos com as funcdes Plr) calculadas usando modelos de agregados diméricos para elipsdides
de revolucdo prolatos (0. Glatter, J. Appl. Cryst., 12, 166, 1979). Um estudo similar das curvas
de espalhamento e as fungdes Plr) foi feito para a crotapotina e fosfolipase com o objetivo de
estabelecer o tipo de enlace dimérico no complexo crotoxina.

BIODISTRIBUICAQ DE CROTOXINA NATIVA E IRRADIADA EM ORGAQS DE CAMUNDONGOS
USANDO COMO TRACADOR O '?° |. Nanci do Nascimento (1); Miriam C. Guarnieri Cruz (1)
Ulysses Tomac Jr. (1); Heitor F. de Andrade Jr. (2); José Roberto Rogero (1).

(1) Div. de Radiobiologia, IPEN, Sdo Paulo, SP: (2) Lab. de Protozoologia, IMT, USP, S3o Paulo, SP.
A crotoxina, por ser o principal componente do veneno crotélico, tem sido alvo de estudos que
visam elucidar seus aspectos bioquimicos e farmacoldgicos. O presente trabalho tem como ob-
jetivo comparar a biodistribuicdo da crotoxina nativa e irradiada (2000 Gy) em drgdos de camun-
dongos, dado que essa proteina quando submetida & radiacdo ionizante tem sua toxicidade reduzida
preservando no entanto sua propriedade antigenica. Para esse ensaio, as amostras foram mar-
cadas com '“°| e inoculadas separadamente em grupos de 10 animais (-30g) por via endove-
nosa. Os animais foram sacrificados apds 0,25; 1; 2; 3: 5 e 24 horas, sendo retirados 0s seus
orgdos para posterior contagem em um contador Nuclear Chicago. A presenca de crotoxina irra-
diada ou ndo foi dada relacionando-se as contagens por minuto com o peso do drgdo (mg). Os
resultados mostraram um acamulo significativo da proteina marcada no figado, bago, misculo
& cerebro com pico na terceira hora tanto para crotoxina nativa quanto para a irradiada. Numa
analise inicial dos dados obtidos para o rim podemos verificar que ocorre uma concentracdo de
crotoxina nativa nas primeiras 3 horas nesse drgio, o que ndo & observado com a crotoxina sub-
metida a radiacdo. Sendo assim, aparentemente o rim funciona somente como 6rgao de elimi-
nacdo no caso da crotoxina irradiada.

DISTRIBUICAO GEOGRAFICA DAS SERPENTES CROTALUS DURISSUS VARIEDADE CROTAMI-
NA POSITIVO NOS ESTADOS DE MATO GROSSO E MATO GROSSO DO SUL. Silveira U.S. (1);
Diniz M.R.V. (2); Santos, S.M. (3).

(1) Departamento de Toxicologia e Farmacologia MS; (2,3) Fundacdo Ezequiel Dias MG.
Introdugdo — Schenberg (1959) determinou a distribuicdo geografica das serpentes Crotalus
durissus variedade crotamina positivo para o Estado de S3o Paulo, Diniz et al. (1988) determina-
ram esta distribuicdo para o Estado de Minas Gerais. Pretendemos concluir verificando até que
paralelo & possivel encontrar serpentes crotalus com esta propriedade.

Objetivo — Conhecer a distribuicdo de populacdes de serpentes Crotalus durissus variedade cro-
tamina positivo a ceste dos Estados de S3o0 Paulo e Minas Gerais.

Materiais e Métodos — Foram testados venenos de serpentes Crotalus durissus coletados indivi-
dualmente. Aplicou-se 0,5 mg de veneno em cada camundongo Mus musculus com peso entre
18 a 22 g, via subcutdnea e aguardou-se 30 min. para surgimento do sintoma de paralisia dos
membros traseiros. Foram utilizados 2 camundongos para cada veneno testado.

Resultados — Os mapas demonstram a distribuicdo dos dois Estados.

Mato Grosso

Conclustes — Verificou-se que as populacdes variedades crotamina positivo se encontram pro-
ximas ao Rio Parana e ao Sul do Estado de Mato Grosso do Sul. Para Oeste e Norte do Estado
e no Estado de Mato Grosso a Crotamina praticamente ndo é encontrada.
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MICRURUS NIGROCINCTUS VENOM INDUCED EFFECTS ON ISOLATED MOUSE PHRENIC NERVE
DIAPHRAGM AND CHICK BIVENTER CERVICIS PREPARATIONS. Léa Rodrigues Sa‘mfcrm", Josg
C. Cﬂgcﬂ. José Maria Gutierrez,<, Julia Prado Franceschi'. Departamento de Farmacologia,
FCMJETUNJCAMF' — Campinas (SP)!. Instituto Clodomiro Picado, Universidade Costa Rica, Costa
Rica<.

The effect of Micrurus nigrocinctus venom was studied in the isolated mouse phrenic nerve di-
aphragm and chick biventer cervicis preparations. A dose-dependent (5,10,20 and 40 ug/ml)
blockade was observed in the mouse phrenic nerve diaphragm in response to direct or indirect
stimulation. The addition of neostigmine (5-10 ug/ml) induced partial and rapid reversal followed
by progressive blockade. In the biventer cervicis, the blockade and contracture evoked by the
venom were more intense and faster than in the mouse phrenic nerve diaphragm preparation
and it was not reversed by several washings or by neostigmine. The response of curarised prepa-
rations, directed stimulated, were blocked by the venom. In the mouse diaphragm the venom
was able to diminish both frequency (within 15 minutes) and amplitude (after 45 minutes) of
the m.e.p.p.s. as well as the resting potential membrane. These results suggest that M. nigrocinctus
venom exerts a presynaptic action. In addition, creatinine kinase release was generally increased
by 9 fold above pre-venom values in both preparations according to the myonecrosis previously
described (Gutierrez et al., 1980). Gutierrez, J.M.; Chaves, F.; Rojas, E. and Bolafios, R. Toxi-
con 18: 633-639 1980.

PHILODRYAS OLFERSH: MORPHOLOGICAL, HISTOCHEMICAL STUDIES OF DUVERNOY'S
GLAND. VENOM EXTRACTION. M. Graca Salomdo®, G. Puorto®, Fdtima Furtado * *, Sawaya,
P.®** *Secdo de Herpetologia, * "Secdo de Venenos — Instituto Butantan, * ® *Depto. Fisiol.
IBUSPE.

Envenomations by the snake Philodryas olfersii cause serious local effects, mainly hernorrhage
and edema. P. olfersii, a Colubridae-Xenodontinae is an opisthoglyphous snake (Lichtenstein,
1823) with a well developed Duvernoy’s gland connected with a grooved tooth. These glands
are located in the postocular region, behind the supralabial glands. Comparing the size of the
Duvernoy’s gland of P. olfersii to Sibynomorphus mikani (aglyphous colubrid snake), Bothrops
jararaca and Micrurus frontalis (venomous viperid and elapid snakes), was found the value of
15 x 7 mm for P olfersii, 20 x 10 mm for B. jararaca and M. frontalis and only 1.0 x 1.5 mm
for &. mikani. The glandular duct is central in P. olfersii and S. mikani, resulting from the con-
fluence of the acinous ducts, while in the venomous snakes the tubules join to form an anterior
ejector canal. Histological studies of Duvernoy’'s gland showed a predominance of serous cells
in. P. olfersii (B0%). However, the mucous cells (70%) predominated in §. mikani. While in B.
jararaca and M. frontalis mucous cells are found only in the accessories glands. The ultra-structure
of Duvernoy’s gland cells showed strong eletro-dense secretion granules in P. olfersii, similar
to those of B. jararaca and M. frontalis. Histochemical analysis showed also differences in the
polysaccharides and amino-acids contents of the Duvernoy’s gland cells. While in P. olfersii was
found only neutral polysaccharides, in S. mikani were present neutral, acidic and sulphated ones.
No stain was obtained in B. jararaca. and M. frontalis. The detection of amino-acids showed
the presence of arginine, tryptophan, hystidine and lysine in all examined glands. Tyrosine was
absent only in B. jararaca.

Considering the position of the fangs at the end of the maxilla in P. olfersii, which makes difficult
to extract the venom, milking was achieved by introducing the fangs into 100 ul micropipettes.
As for the venom from &. mikan, this was obtained after trituration of the removed Duvernoy's
glands. When compared to the venom of. B. jararaca, the protein content of P. olfersii is 75%,
while of the S. mikani only 7.5%. The proteolytic activity of the venom of P. offersii was 208%
more than B. jararaca, and 5. mikaniwas 16% from that. Doses of 46 ugi.p. in mice (18-22g)
killed more than 50%.

BIOLOGICAL AND BIOCHEMICAL CHARACTERIZATION OF THE VENOM OF PHILODRYAS OL-
FERSII. Marina T. Assakura (1); Maria da Graca Salomdo (2); Giuseppe Puorto (2); Fajga R. Man-
delbaum (1).

(1) Servico de Bioquimica e (2) Secgdo de Herpetologia, Instituto Butantan, Sdo Paulo, SP.
Accidents with the opistoglyphous colubrid snake Philodryas olfersii are rare, However, enveno-
mations are very serious. The local symptoms are extensive hemorrhage and edema. Analysis
of venom by polyacrylamide gel electrophoresis (PAGE) showed a major band and a great num-
ber of protein bands with low concentrations. Biological and biochemical studies were performed
with venom. Hemorrhagic activity is very strong in this venom, the minimum hemorrhagic dose
(MHD} to produce a spot of 1 cm? was 0.5 ug, as tested by intradermal injection in mice. The
hemorrhagic principle of this venom is antigenically different from the hemorrhagic principles of
the Viperinae and Crotalinae subfamilies. This venom did not cross-react with antibodies to the
hemorrhagic factors isolated from the venoms of B. neuwiedi and B. jararaca. Also the venom
was not neutralized by these antisera. It has no thrombin-like activity, as no clotting was ob-
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served in horse plasma or human fibrinogen. Plasma or fibrinogen previously incubated with this
venom prolonged the clotting time of thrombin or bathroxobin. The clotting time increased with
the increasing of the incubation time of plasma or fibrinogen with the venom of P. olfersii. Hu-
man fibrinogen incubated with the venom at the proportion 20:1 (w/w) showed in SDS-PAGE
the destruction of A « and B g-chains after 3 min. The ¥-fibrogen chain remained unchanged
even after 2 h of hydrolysis. The enzyme has also a high collagenolytic activity. Collagen type
| was incubated with the venom at the proportion 20:1. Hydrolysis of all chains was observed
already in 30 min and total destruction of the collagen was achieved at 24 h.

CARACTERIZACAD EDEMATOGENICA DE VENENOS CROTALINEOS DA AMERICA DO SUL. An-
drade. 5.R.M.; Martins, M.M.; Sanchez, E.F. I[FUNED-MG); Diniz, C.R. e Ferreira-Alves, D.L.
(ICB-UFMG, Belo Horizonte-MG).

Embora o edema seja o indicador da severidade de muitos acidentes com viperideos @ mesmo
de alguns elapideos, o parametro foi desconsiderado na caracterizacio toxicologica laboratorial
proposta por Theakston e Reid (Bull. W.H.O. 61(6): 949-856, 1983). Camundongos albinos (Swiss,
18-22 q, FUNED) foram injetados por via intraplantar com 50 gl de solucdo de veneno ou 50
pl de salina, a pata contralateral permanecendo como controle - a resposta expressa com A %
do peso das patas. As curvas tempo-resposta indicaram A % maximo de 15 a 20 minutos, exce-
to B. moojeni, com 30 minutos e as curvas dose-resposta forneceram a EDS0 e edema maximo.

ESPECIE EDsgp 4 4 % Max. ESPECIE EDgq % Max.
B. jararaca-MG 18,4 71 B. castenaldi-PA 26,0 61
B. jararaca-FUNED 2151 67 B. jararacussu-MG 9,2 83
Bra - Bot 001 22,6 17 B. leveurus-BA 10,6 72
B. alternatus-RGS 24,2 68 B. moojeni-MG 7,0 828
B. alternatus-Arg. 45,2 17 B. altiplans 22,6 71
B. alternatus L3 13,1 64 B. asper 7.0 /9
B. atrox-Peru 30,0 11 C. d. terrificus-MG 32,0 56
B. atrox-PA 39,4 63 C. d. terrificus-Bol. 36,8 53
B. atrox L 24 8.0 75 C. d. collineatrus-GO 9,2 H8
B. newiedii-Arg. 13,0 /1 L. m. muta-Peru 15,0 76
B. newiedii Il 15,0 78 L. m. muta-PA 68

Apoio financeiro: FUNED-CNP4-FAPEMIG

EDEMA E PERMEABILIDADE VASCULAR INDUZIDOS PELO VENENO DA BOTHROPS NEUWIE-
DI PAULOENSIS: Ronilson A. Moreno; José E. Zambelli e Julia Prado-Franceschi.
Departamento de Farmacologia, Faculdade de Ciéncias Médicas, UNICAMP Campinas, Sdo Paulo.
Acidentes botropicos caracterizam-se por induzir profundas alteracGes locais traduzidas por vo-
lumoso edema, hemorragia e necrose do tecido atingido (Vital Brazil, 1982). Na tentativa de
relacionar a atividade edematogénica com alteracdes na permeabilidade vascular, camundon-
gos Swiss, machos (20g * 2) foram submetidos a injecdo subplantar da peconha de Bothrops
neuwiedi pauloensis na pata posterior (doses de 0,1 a 2,7 ug/patal, sendo os animais previa-
mente tratados com azul de Evans (25 mglkg). O edema foi avaliado pelo aumento do peso da
pata, em diferentes intervalos de ternpo, nos quais também foi extraido o conteddo de corante
em formamida (48 h em banho-maria 37°C). A concentracdo de azul de Evans foi entdo deter-
minada por espectrofotometria (619 nm), comparando-se os valores obtidos com 0s da curva
padrao. Tanto edema quanto permeabilidade vascular mostraram-se aumentados com maior evi-
déncia entre os termpos de 30 a 60 minutos. A andlise estatistica dos dados mostrou forte corre-
lacdo entre os resultados obtidos para os dois eventos.

ESTUDO DA ATIVIDADE MIOTOXICA DE VENENOS BOTROPICOS. Ana M. Moura-da-Silva (1);
Diva F. Cardoso (1) e Martha M. Tanizaki (2).

(1) Centro de Pesq. e Form. em Imunologia e (2) Servico de Bioguimica, Instituto Butantan, Sao
Paulo-SP.

Demonstramos recentemente a existéncia de antigenos comuns nos venenos botropicos exceto
para uma banda localizada entre 14 e 18 kDa que se encontra presente apenas em 4 dos 9 ve-
nenos analisados. Do veneno de B. jararacussu foi isolado por gel filtragdo em Sephadex G-75
e SP-Sephadex C-25, um componente de baixo peso molecular e que apresenta intensa ativida-
de miotdxica. Anticorpos preparados contra esse componente purificado reconhecem apenas
uma banda de cerca de 18 kDa nos venenos de B. jararacussu, B. moojeni, B. neuwiedi e B.
pradoi fracionados ern SDS-PAGE. A atividade miotdxica do veneno de B. jararacussu é grande-
mente reduzida pela prévia incubagdo com os anticorpos obtidos contra o componente purifica-
do, assim como pelos soros antivenenos miotoxina +. Os venenos que ndo apresentam o
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componente restrito (miotoxina -) mostram uma baixa atividade miotdxica que ndo & reduzida
pela prévia incubacdo com anticorpos antimiotoxina. A letalidade do veneno de B. jararacussu
é reduzida pelos anticorpos antimiotoxina e pelos soros antivenenos miotoxina + & miotoxina
-. Porém os anticorpos antimiotoxina ndo sdo capazes de reduzir a letalidade do veneno de B.
cotiara (miotoxina -). Os dados apresentados sugerem gue a miotoxina é restrita a alguns vene-
nos botrdpicos; que ela participa na letalidade destes venenos e que os anticorpos especificos
sdo importantes para sua neutralizagao.

Auxflio CNPq (402.380/89-4/BM/FV/PQ)

ESTUDO COMPARATIVO DO EFEITO NEUTRALIZANTE DOS SOROS ANTIBOTROFPICO (SAB) E
ANTIBOTROPICO/CROTALICO (SAB-C) SOBRE A ATIVIDADE MIOTOXICA DO VENENO DE Both-
rops jararacussu (Bjssu) EM CAMUNDONGOS. M. Cristina dos Santos (1); Luis R. C. Gongalves
(2): Consuelo L. Fortes Dias (4); Yara Cury (2); José Mana Gutierrez (5); M. Fatima D. Furtado (3).
(1) Dept?®. Imunologia,ICB-USP, (2) Secdo de Fisiopatologia Experimental e (3) Secdo de Vene-
nos do Instituto Butantan, 5. Paulo-SP; (4) Fundacdo Ezequiel Dias, Belo Horizonte—MG; (5)
Instituto Clodomiro Picado, Costa Rica.

A mionecrose & um dos efeitos causados pelo veneno de Bjssu. Deste veneno, fol isolada uma
miotoxina com homologia estrutural a fosfolipase A2 (PLA2), mas sem atividade enzimatica. O
veneno de Crotalus durissus terrificus |Cdt) apresenta uma atividade miotdxica que vem sendo
atribuida & PLA2, o componente basico do complexo crotoxina. Camundongos imunizados com
PLAZ, isolada desse complexo, tornaram-se resistentes a acao letal e miotdxica do veneno de
Cdt. Pela técnica de W. Blotting, o veneno de Bjssu apresentou trés proteinas com identidade
imunoldgica 8 PLAZ2 da crotoxina. Com base nestes dados, foi comparada a eficiéncia dos soros
comerciais produzidos pelo Instituto Butantan, o SAB e o SAB-C, na neutralizacdo do veneno
de Bjssu. A neutralizacdo do veneno foi feita "'in vitro'’, incubando-se, por 30 min. a 37° C,
doses fixas de veneno com diferentes concentracdes de antivenenos. As misturas foram injeta-
das, pela via intraperitoneal para avaliaco da letalidade, e pela via intramuscular para a avalia-
cdo da mionecrose (dosagem de CK sérico) e hemorragia (dosagem da hemoglobina no tecido
muscular). O SAB e o SAB-C apresentaram a mesma eficiéncia em neutralizar a agdo hemorragi-
ca (EDB0 28.5 e 27ul avimg ven.). Para a acdo letal, o SAB apresentou uma poténcia de 2.4mg/ml,
enquanto que o SAB-C, uma poténcia de 3.4bmg/ml e para a agdo miotéxica, o SAB e 0 SAB-C
apresentaram, respectivamente, ED50 de 560 e 140gl avimg ven., demonstrando que o SAB-C
possul uma capacidade sensivelmente maior em neutralizar essas atividades. Esses dados suge-
rem que o tratamento com o SAB-C poderia ser vantajoso nos casos de acidentes causados por
B. jararacussu.

LESAQ MUSCULAR PRODUZIDA POR VENENO DE ABELHAS AFRICANIZADAS (VAA) EM RA-
TOS. Azevedo-Marques, M.M. (1), Ferreira, D.B. (2) & Costa, R. 5. (2).

(1) Dept? de Clinica Médica e (2) Patologia da Faculdade de Medicina de Ribeirdo Preto-USP.
Neste trabalho sdo descritas as alteracdes anatomo-patoldgicas observadas 4 microscopia opti-
ca em diferentes tipos de tecido muscular sob a aci3o de VAA.

Foram inoculados 80 ratos machos Wistar com 1,5 ul/100 g de peso de VAA por 4 vias. Colhido
sangue por puncao cardiaca, sob anestesia, até o sacrificio do animz™ pds 4, 7 e 24 h da ino-
culacdo, nos injetados por via subcutanea (SC), intramuscular (IM) e intraperitoneal (IP) e aos
2 minutos nos injetados por via endovenosa (EV). Os B0 ratos do grupo controle receberam igual
volume, pelas mesmas vias, de solucio O,15M de salina. As enzimas séricas creatinoguinase
(CK) e aspartato aminotransferase (AST) foram quantificadas, em U/l, em pool de soro de 8 ani-
mais, usando teste U/V optimizado. Os fragmentos de musculo cardiaco e esquelético colhidos
no local e a distancia, colocados em formol tamponado a 10%, incluidos em parafina, cortados
em espessura de 4y, foram analisados em ldminas coradas pela hematoxilina-eosina (HE) e fos-
fotungstica (PTAH).

1) Valores das enzimas séricas em U/l. { ) grupos controle.

IM P SC EV (2 minutos)
4 h AST 476 | 75) 1740 ( 75) 200 (120) 440 ( 8b)
CK 1490 (423) 20060 (334) 520 (468) 1940 (386)
7h AST 487 ( 72) 1440 ( 75) 140 { 75)
CK 220 (149) 8460 (357) 423 (334)
24 h AST 391 ( 68) 520 ( b2) 140 ( 75)
CK 149 (125) 4563 (190) 423 (371)

(2) Microscopia: alteracfies observadas nos 3 horérios. Via SC - necrose litica adiposo-muscular,
infiltrado inflamatdrio agudo liia); IM - edema, hemaorragia, iia, mionecrose-miocitélise (m-mj;
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IP - iia,m-m da parede abdominal. Nestas 3 vias ndo foram encontradas lesfes musculares a
distancia. Via EV - iia, m-m em areas irregulares em diversos muisculos. Ndo houve lesdes mio-
cardicas em nenhum dos grupos.

Conclusdes: 1) O VAA apresenta atividade miotdxica local e sistémica, dependendo da via de
mc:t:ula:;ﬁo 2) As enzimas séricas traduzem a intensidade das lesGes musculares de acordo com
a via utilizada. Em ordem decrescente de valores IP, EV, IM e SC.

ESTUDO DA ATIVIDADE MIOTOXICA DA BOTHROPSTOXINA. P.A. Melo (1); M. I. Homsi - Bran-
deburgo (2); J. R. Giglio (3); G. Suarez-Kurtz (1).

(1) Dep. de Farmacologia, ICB, UFRJ; (2) Dep. Geociéncias, Inst. Biociéncias, UNESP, S. J. Rio
Preto, SP; (3) Dep. Bioguimica, USP, R. Preto, SP.

O veneno de B. jararacussu é veneno crotalideo que tem sido estudado em nosso meio e dele
foram extraidos vérios componentes com atividade miotdxica. O objetivo de nosso trabalho fo
de testar em nossos modelos expenimentais a atividade miotdxica de uma proteina isolada do
veneno de B. jararacussu por Homsi-Brandeburgo et al. (Toxicon 26, 1988) denominada Both-
ropstoxina (BthTx). Nos experimentos ““in vitro”" usamos o musculo extensor digitorum longus
de camundongos banhados em meio nutridor @ medimos o efluxo da enzima sarcoplasmatica
creatinofosfoquinase (CK). Este meio era renovado a cada 40 min, quando passamos entdo a
acrescentar as substénmas e estudo. A BthTx (25 ngmIJ aumenmu o efluxo basal de CK de
0,26 +0,03U.g'h"' (n = 18) para 7,18 *+ 2,564 U.g"'h"! (n = 9) apds 160 min de exposi-
cdo. Ao acrescentarmos simultaneamente a BthTx heparina {Eﬂpg!ml, n = 4) ou Wedelolacto-
na (10 pwg/ml, n = 4), a atividade miotdxica da BthTx foi completamente blogueada. Nos
experimentos ‘'in vivo'' camundongos receberam injecdo |.M. de BthTx (1 ug/g) e medimos o
aumento da atividade de CK no plasma ap6és a injecdo. Os animais pré-tratados com Wedelolac-
tona (1 ug/g) previamente ou associado a BthTx tiveram reduzidos em cerca de 40% a atividade
de CK no plasma. Heparina 5 pgl/g em mistura com a BthTx |.M. bloqueou a atividade miotdxica
da Bthlx.

Apoio: CNPq, FINEP, CEPG-UFRJ

PLATELET AGGREGATION AND HYDROLYSIS OF COLLAGEN, FIBRONECTIN, FIBRIN AND FI-
BRINOGEN BY TWO BASIC SERINE PROTEINASES ISOLATED FROM BOTHROFPS MOOJENI
VENOM. Solange M.T. Serrano (1); Maria F.C. Matos (2); Misako U. Sampaio (2); Claudio A.M.
Sampaio (2); Fajga R. Mandelbaum (1).

(1) Servico de Bioguimica, Instituto Butantan e (2) Departamento de Bioguimica, Escola Paulista
de Medicina.

The local effects and the disturbs in blood coagulation observed in the envenomation by Bothrops
moojeni are attributed to various proteinases present in this venom. It presents a high content
of basic components. Two proteinases with distinct specificities were purified from the basic fraction
by gel-filtration on Sephadex G-100, followed by adsorption of the acidic components to DEAE-
Sephacel [pH 7.5). Isolation was achieved by ion-exchange chromatography on SP-Sephadex
C-50 (pH 7.5). They are free of hemorrhagic, blood-clotting and phospholipase As activities, but
still present 15% of the caseinolytic activity present in the crude venom. Both proteinases hydro-
lyze natural substrates such as fibrinogen, fibronectin and type | collagen.Proteinase | is more
active on collagen than proteinase |l. Proteinase | hydrolyzes the v, 8, e 1 (I} and & 2 (I} chains
of the collagen giving a great number of peptides of M.W. ranging from 80,000 to 10,000. On
the other hand proteinase |l hydrolyzes only v and 8 chains very, slowly, producing peptides of
high molecular weight (100,000 to 80,000). Fibrinogen and fibronectin were similarly degraded
by both enzymes. The two proteinases are distinguished by the following properties:

A — Proteinase | not only causes platelet aggregation at a concentration of 107 M but also en-
hances the ADP aggregating activity. It does not hydrolyze fibrin and has low activity on TAME
(26 uMIminimg).

B — Proteinase Il hydrolyzes fibrin and has high activity on TAME (144 gM/min/mg).

EFEITO DO VENENO DE Bothrops erythromelas NA AGREGACAQ PLAQUETARIA. Aldete Zap-
pellini e Julia Prado-Franceschi.

Departamento de Farmacologia, Faculdade de Ciéncias Médicas, UNICAMP Campinas, Sdo Paulo.
Investigou-se o efeito do veneno de B. erythromelas na agregacdo de plaquetas hurnanas lava-
das induzida por trombina (2,9 U/ml). O emprego de plaquetas lavadas justifica-se pela elevada
atividade coagulante deste veneno em plasma. Sangue de voluntarios adultos e sadios, que se
abstiveram de drogas antinflamatorias ndo esteroidais por pelo menos uma semana, foi coleta-
do em citrato de sodio 3,8% (9:1). O plasma rico em plaquetas foi centrifugado (2700 rpm por
12 min.) e o pellet, ressuspendido em solucdo de Tyrode sem cdlcio, na presenca de lloprost
(300 ngfml). Apés recentrifugacdo, o pellet foi ressuspendido em solugdo de Tyrode com calcio
12,5 mM). Verificou-se que o veneno, nas doses utilizadas (5 a 80 pg/ml), inibiu a agregacdo
plaquetaria de forma dose-dependente. Considerando-se a hipdtese de que fosfolipases presen-
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tes nos venenos botrdpicos parecem inibir o efeito agregante (Zingali et al., 1988), pesquisou-se
ainda a correlacdo entre as atividades fosfolipasica e antiagregante nas fracfes obtidas em Se-
phadex G-75. A possibilidade de que proteases presentes no veneno atuem degradando a trom-
bina também foi examinada.

PADRONIZACAO DOS METODOS DE ESTUDOS DA ATIVIDADE COAGULANTE DE VENENOS
(VEN.) OFIDICOS EM ANIMAIS DE LABORATORIO. Sadala, L. — Fundacio Ezequiel Dias (FU-
NED); Diniz, C. A.& Ferreira-Alves, D.L. — ICB-UFMG, Belo Horizonte.

No ven. das viperideas encontram-se enzimas “‘thrombin-like*’, que transformam fibrinogénio
em fibrina e procoagulantes, que ativam fator X. Visamos padronizar este estudo em plasma
de ratos (P) e camundongos, nos quais se determinam capacidade letal, hemorragica, necro-
sante, miotdxica, defibrinogenante, etc. dos ven. ofidicos. A 37°C, tubos de hemdlise recebe-
ram solugdes na ordem: substrato (S), fibrinogénio humano (F) 6% em salina (sal.) 0,15 M ou
P em citrato (cit) 4% ou cit + heparina (cit. hep) 4 U/ml; sal.; ven. C. d. terrificus (VC) e B.
jararaca (\VB) — FUNED; célcio (Ca) em tampéo Tris-HCI 0,04M, pH 8,0 ou 4gua. O tempo de
coagulacdo (TC, procedimento padrdo) minimo foi de 15 seg. Expressou-se a velocidade relati-
va de coagulacdo: VR = 15/TC. Para 100 ul F + 50 ul VC ou VB (125 ug/ml sal. 0,15M) +
50 pl sal. 0,15 M + 50 ul Ca 0,01 - 0.20 M em tampdo, a curva de ativacio pelo Ca foi em
V invertido e VR atingiu max. em Ca 0,05 M sequida de inibicdo pelo aumento da forca ibnica
(FI) emn alto Ca. Ja em meios de menor Fl: 200 ul P + 50 ul VC (500 g/ml) ou VB (250 pg/mi
sal. 0,16 M) + 100 ul Ca 0,01 - 0,20 M em &gua, a curva exibe platé em Ca 0,01 - 0,075
M para VC e 0,037 - 0,1 M para VB, seguido de inibicdo. Quanto a influéncia da Fl em 200
ul P+ 50 pl VC (500 pg/ml) ou VB (250pg/ml sal. 0,03 M) + 100 pl Ca 0,05 M em 4dqua +
100 wl sal. 0,0047 - 0,61 M, vimos que VR aumenta inversamente & salinidade. Nas curvas de
[S] : 10-200 pul P + O - 90pul sal. 0,02 M + 100 ul Ca 0,025 M em &gua + VC (500ug/mi)
ou VB (125 pg/ml sal. 0,03 M). VR foi max. entre 20 - 50 ul, ocorrendo aparente inibicdo por
excesso de P. Para P - cit, a VR para VB foi maior que a do P - cit. hep. diferenca n3o observada
para VC. Conclui-se que processo de colheita do P, FI, [S] , Ca e outras varidveis devem ser
controladas, e ndo apenas [ven.] como preconiza Theakston & Reid (Bulletin of the World Health
Organization, 61(6), 1983).

Apoio financeiro: CNPg, FUNED, UFMG.

BIOCHEMICAL AND BIOLOGICAL DIFFERENTIATION OF VENOMS FROM BOTHROPS SPECIES
(ATROX, ASPER, MARAJOENSIS AND MOOJENI). Marina T. Assakura (1): Maria F. D. Furtado
(2); Fajga R. Mandelbaum (1).

(1) Servico de Bioquimica e (2) Secdo de Venenos, Instituto Butantan, S3o Paulo, SP.

The snake Bothrops atrox is found in regions along the Central America to south of Brazil. Until
now there is no definitive zoological classification. Hoge (1965) based in the geographical distri-
bution and morphological differences divided this species in B. asper, B. atrox, B. pradoi, B.
marajoensis and B. moojeni. The venoms of these species compared to other Bothrops have
a high content of proteolytic enzymes with very specific activities, such as, thrombin-like and
pro-coagulant enzymes. To define the biological and biochemical differences inter and intra-species,
venoms were collected from different localities. PAGE showed that there is no similarity of the
protein distribution inter and intra-species, except B. moojeni which presented a similar compo-
sitions of the proteins with low mobility. Proteolytic activity on casein of these venoms are very
high but the variation is small, being B. atrox (Tucurui) the most active and B. asper (Atlantic
coast) the lowest one. However, the proteases were differently distributed intra and inter-species,
except in B. moojeni the venoms showed similar patterns. Hemaorrhagic activity of these venoms
are very low. The minimum hemorrhagic dose (MHD) in mice of B. atrox varied from 4-6 g,
B. moojeni from 3-8 ug and B. asper from 3-5.5 pg. Also the letality is low, LDgg in mice varied
90-145 ug B. moojeni), 70-110 ug (B. atrox) and 70-78 ug (B. asper). The clotting activities
were distinct inter and intra-species. Thrombin-like and pro-coagulant enzymes (activators of Fac-
tores Il and X) are differently distributed among these venoms. On the other hand, some venoms
have only thrombin-like enzyme, such as B. atrox (Tucurui) and B. atrox (Peru). Others, like B.
marajoensis, have apparently only pro-coagulant enzymes.

ATIVIDADE ANTICOAGULANTE DE TOXINAS DOS VENENOS DE BOTHROPS INSULARISE BOTH-
ROPS JARARACUSSU, Heloisa §. Selistre (1), José Roberto Giglio (2); Marna Inés Homsi-
-Brandeburgo (3).

(1) Departamento de Ciéncias da Saude, Universidade Federal de Sdo Carlos, Sdo Carlos, SP.
(2) Departamento de Biogquimica, Faculdade de Medicina de Ribeirdo Preto — USP, Ribeirdo Preto,
SP: (3) Departamento de Quimica e Geociéncias, IBILCE-UNESP, Sdo José do Rio Preto, SP.
Foi estudado o efeito de diferentes toxinas sobre o tempo de recalcificacdo do plasma, utilizando-se
plasma citratado de rato. O sangue foi coletado da aorta abdominal de ratos machos de 250g
sob anestesia com éter. O tempo de coagulacéo (TC) foi determinado apds incubacao do plas-
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ma com salina ou fracdes isoladas dos venenos (100 ug) a 37°C por alguns minutos,
cronometrando-se o tempo a partir da adicdo de 0,1 ml de solugdo de cloreto de célcio 0,02M.
Das fragfes testadas do veneno de B. insularis, duas toxinas hemorragicas ( Toxicon 28: 261,
1990} de pesos moleculares préximos e provavelmente diméricas com subunidades diferentes
prolongaram sensivelmente o tempo de coagulacdo, o que ndo foi observado para a fosfolipase
4dcida mionecrdtica isolada do mesmo veneno. Por outro lado, as fosfolipases acidas e neutra
do veneno de B. jararacussu (Toxicon 26, 615, 1988), ndo alteraram o TC. No entanto, a Both-
ropstoxina e a Bothropstoxina ll, ambas toxinas mionecraticas basicas e ndo hemorragicas, sen-
do que somente a ultima apresenta atividade fosfolipdsica residual, tornaram o plasma incoagulavel
quando testadas. Os resultados obtidos sugerem que as diferentes toxinas dos venenos bothro-
picos provavelmente afetam o sisterna de coagulacdo em diferentes niveis, a exemplo do que
tem sido descrito na literatura para outros fatores anticoagulantes ja isolados dos venenos de
Vipera, Agkistrodom, Naja e Trimeresurus que podem ser classificados em 2 categorias. Na pri-
meira categoria estdo as proteinas diméricas, sern atividade enzimaética, que sao estruturalmen-
te semelhantes 4s toxinas isoladas do veneno de B. insularis, que possivelmente prolongam o
TC através de uma ligagdo reversivel com alguns fatores do plasma. Na segunda categoria estao
as fosfolipases bésicas, e estruturalmente semelhantes As toxinas de B. jararacussu que possi-
velmente aumentam o TC pela hidrdlise de fosfolipideos ou pela inibigdo da funcdo fostolipidica.
Apoio: CNPq

ESTUDO HEMATOLOGICO EM PACIENTES COM SANGUE INCOAGULAVEL DECORRENTE DE
ENVENENAMENTO BOTROPICO. Ida Sano-Martins (1), Aura 5. Kamiguti (1), Ana Marisa Chud-
zinski (2}, M.L.Santoro (1), Sandra C. Tomy (1), Sandra C.B. Castro (1), Eva M. A. Kelen (2).
Secdes de (1) Hematologia e de (2) Fisiopatologia Experimental, Instituto Butantan, Sao Paulo,
Brasil.

A leucocitose neutrofilica foi referida por Rosenfeld em 1950 como uma reacdo a inoculagio
rapida de pequenas quantidades de veneno de serpente (Cienc. Cult. 2:46). Entretanto, nao ha
dados numéricos relativos aoc hemograma de pacientes envenenados acidentalmente por ser-
pentes no Brasil. Também, sdo insuficientes os dados quanto a avaliagdo do sistema fibrinolitico
em pacientes picados por serpentes do género Bothrops cujo veneno possul atividade coagulan-
te bem conhecida, e que leva ao consumo do fibrinogénio do sangue e ativagdo secundaria da
fibrindlise (Rosenfeld, Sangre 9:352-4, 1964). Assim, foi feito um estudo hematologico em 29
pacientes admitidos no Mospital Vital Brazil como casos de envenenamento botrdpico (40 min
a 28h55min apds o acidente), e que apresentavam sangue incoaguldvel. O sangue foi colhido
imediatamente antes da soroterapia especifica e preparado para as seguintes investigacdes: he-
mograma e contagem de plagquetas no sangue com EDTA-Na; dosagem de fibrinogénio (Fl), de-
terminacdo de fragmentos cross-linked D da fibrina (D-dimero), de atividade de antiplasmina
{alfa-2AP) e de antitrombina Il (ATII) no plasma citratado; determinacdo de produtos de degra-
dacdo de fibrinogéniolfibrina (PDF/pdf) no soro. A andlise da média e do desvio padrao dos re-
sultados indicou as sequintes alteractes: 1) discreta leucocitose (n = 29; 125 £ 4.3 x 107/1)
com leve neutrofilia (n = 29: 8.954 + 4.474 x 107/1) e pequeno desvio a direita (n = 29;
8.611 +4.11 x 10°/I; 2) plaguetopenia discreta ‘n = 29;132 + 76 x 10%/1: 3) afibrinogene-
mia (n = 27; 0.12 £ 0.08 g/ll com altos niveis de PDF/pdf (n = 29; 621,4 £ 511,2ug/ml)
e de D-dimero (n = 27; 122 + 113 pg/ml); 4) niveis diminuidos de alfa-2AP (n = 26; 0.15
+ (.26 IU/ml). J4 apds 6 horas da soroterapia observou-se: normalizacio da contagem de leu-
cdcitos, da neutrofilia e de plaquetas; diminuicdo dos altos niveis de PDF/pdf e de D-dimero;
aumento dos niveis de alfa-2AP. Niveis normais de PDF/pdf e de D-dimero foram observados
apos 24 e 48 horas, respectivamente, enquanto os de alfa-2AP normalizaram em 18horas. Por-
tanto, as alteracdes descritas foram revertidas pela soroterapia especifica. No entanto, foi cons-
tatado o aparecimento de eosinofilia apds 24 horas do tratamento em 14 pacientes, que persistiu
até 20 dias do acidente. Este dado ndo se correlaciona com eventuais reagfes, precoce ou tar-
dia, a soroterapia, devendo, ainda, ser estudado.

(Parcialmente financiado pela Comunidade Econdmica Européia — CEE)

HEMATOMA EXTRADURAL FATAL APOS ACIDENTE OFIDICO BOTROPICO (Bothrops moojeni).
Dante Ranieri; Delcio G. Silva; Cristina Polizelli; Jodo A. Kouyoumdjian.

Centro de Controle de Intoxicacfes, Hospital de Base, Faculdade de Medicina, Sdo José do Rio
Preto, Sao Paulo.

Paciente ARF, masculino, 13 anos, foi picado no dorso do pé esquerdo por Bothrops moojeni
7/1em, em 1/10/89. Houve dor e edema local imediato. Na 22 hora foram administradas 5 am-
polas de soro antibotrépico (SAB), Instituto Butantan (IB), por via endovenosa (EV). Na 3% hora
iniciou quadro de agitacdo motora, evoluindo para deterioracdo do estado de consciéncia; na
5% hora, j4 em nosso servico, apresentava edema Iccal leve, boa diurese e tempo de coagula-
cdo (TC) normal; ndo havia evidéncia de hemorragia sistemica; 12 ampolas EV de SAB, 1B, fo-
ram administradas, porém o paciente j& exibia torpor e crises de descerebracdo, evoluindo
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rapidamente para coma apneico. Na 7? hora o TC estava incoagulédvel e a tomografia computa-
dorizada revelou hematoma extradural frontal direito. Ndo foi realizada cirurgia devido 4 evolu-
cdo do caso para morte cerebral. A complicacdo hemorragica fatal do caso & infreqiente e
provavelmente foi causada primariamente pela acdo de hemorraginas no endotélio dos peque-
nos vasos e posteriormente agravada pela incoagulabilidade sanguinea. Hemorragias intracra-
nianas devem ser suspeitadas nos acidentes botrépicos que evoluem com distarbio de consciéncia
elou deficits neuroldgicos focais.

RELATO DE UM CASO DE HEMORRAGIA INTRACRANIANA POR ACIDENTE BOTROPICO.
Keiko Teruya (1); Patricia Zomignani Maia |2); Roberto Cesar S. Zanin (3); Fabio R.S. Vinholy
Silva (4).

(1) Chefe da Enfermaria de Pediatria do Hospital Guilherme Alvaro-FCMS-Santos; (2) Residente
em Pediatria do HGA-FCMS-Santos; (3) e (4)Internos no servico de Pediatria do HGA-FCMS-5antos.
Os autores relatam um caso de hemorragia cerebral intraparengquimatosa, por acidente botrdpi-
co, com evolugdo favoravel.

Menor, seis anos, masculino, branco, procedente de Itanhaém, encaminhado com historia de
acidente ofidico ha 4 dias, sem prévia administracdo de soro antiofidico. Internado em nosso
servico em novembro de 1989 com o seguinte quadro clinico: cefaléia frontal, epistaxe, gengi-
vorragia, equimoses em abdome e membro inferior esquerdo, lesdes puntiformes em dorso de
pé esquerdo com edema moderado até o joelho e dor na imobilizagdo e palpacgdo local. Solicita-
do tempo de coagulacio que mostrou incoagulabilidade. Feito soro antibotrapico considerando-
-5 0 caso como grave. Houve normalizacdo do tempo de coagulagdo apos seis horas.
Durante a internaco, persistiu a cefaléia frontal, iniciando quadro de rigidez de nuca apos 48hs,
Suspeitou-se de hemorragia cerebral. Solicitada entéo Tomografia computadorizada, a qual cons-
tatou hematoma intraparenquimatoso frontal & direita. O paciente apresentou evolucdo satisfa-
téria com regressdo parcial do hematoma em 15 dias, sem sequelas clinicas.

0 presente relato justifica-se, pois a hemorragia cerebral é uma das complicacdes graves no aci-
dente botrdpico e, portanto, uma possivel causa de dbito. Nota-se que esta grave complicacéo
nao tem sido relatada em literatura.

ACIDENTES OFIDICOS CAUSADOS POR Bothrops moojeni. ALTERACOES DA FUNCAO COA-
GULANTE INDUZIDA POR Bothrops moojeni no HOMEM.
Edson Maria Torres

De 1986 a 1989, foram estudados e cadastrados em fichas especiais, (28] casos de acidentes
ofidicos causados por Bothrops moojeni, na regido de Araraquara, Sdo Paulo.

Foram constituidos para o estudo, (05} grupos, divididos por faixa etaria. A medida do compri-
mento das serpentes, indicou, se adultas ou filhotes. Os locais de picada, o emprego de soros,
o tempo entre picada e soroterapia, bem como o resultado do TC; Exame do Tempo de Coagula-

¢do, foram enfocados no trabalho. :
Os resultados preliminares, revelam que os efeitos locais, tais como: dor — edema — bolhas

— necrose de tecidos, etc. sdo severos.

Contudo, os problemas da coagulacdo, com efeitos distantes do local da picada, sdo menos in-
tensos, quando comparados aos demais Bothrops regionais, independente do tamanho da
serpente.

UNITERMOS: Acidente ofidico humano; Acidente botrépico humano: Bothrops moojeni.

NEUTRALIZACAO DA ATIVIDADE HEMORRAGICA DE VENENOS (VEN.) BOTROPICOS (). Do-
mingues, L.C.T. — Fundacio Ezequiel Dias (FUNED); Diniz, C.R. e Ferreira-Alves, D.L. — ICB-
-UFMG — Belo Horizonte.

Os fatores hemorragicos (HFs) sdo enzimas de baixa atividade proteolitica presentes no ven. de
Viperinae e Crotalinae que agem nos capilares destruindo a membrana basal facilitando a saida
de hemdcias (ntegras, uma a uma, através de pequenas fendas formadas nas juncGes endote-
liais (OHSAKA, Microv. Research: 10, 1975). Até o momento ja foi caracterizada a presenca
de trés HFs no ven. de B. jararaca e dois HFs no ven. de B. neuwiedi (IMANDELBAUM, Toxicon;
25: 4, 1988), Ratos wistar apds raspagem do dorso recebiam dose constante de ven. 53,7 ug/0, 1
ml} ou ven. + Antiveneno Botrdpico (AB) — FUNED (37°C, 30 min) por via intradérmica (KON-
DO. Japan, J. Med. Sci. Biol.: 13, 1960}, alternando-se o sitio de injecdo em quadrado latino
6 x 6. Apds 16 h media-se o didmetro das lesdes hemorragicas (Lh). Os ven. estudados e sua
representacdo percentual no ‘‘pool'’ antigénico, didmetro max. de Lh, dose para 100% de neu-
tralizacdo e perfil da curva respectivamente sdo: B jararaca 50%, 1,9 cm, 50 ul, trifdsica:

B. neuwiedi, 12,5%, 1,61 cm, 20 ul, bifasica; B. moojeni 12,5% 1,32 cm, 20 ul, bifdsica:
B. jararacussu 12,5%, 0,97 cm, 10 ul, bifasica; B. alternatus 12,6%, 1,57 cm 20 ul, mono-
fasica. As curvas mostraram-se caracteristicas para cada ven. e houve coincidéncia entre o
n® de HFs descritos e o n? de fases das curvas para B. jararaca e B. neuwiedi fato este que pos-
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sivelmente serd de interesse para aqueles que intentarem a purificacédo de HFs. O AB mostrou
baixa poténcia anti-hermorragica para B. jararaca indicando que o critério usado para composi-
cdo do "'pool’’, a incidéncia dos acidentes ofidicos, deve ser revisto.

Apoio financeiro: FUNED-UFMG-CNPg-FAPEMIG

NEUTH#LIL&ﬁﬁD DA ATIVIDADE HEMORRAGICA DE VENENOS BOTROPICOS (lI).
Domingues do Carmo, L.C.T. — FUNED, Diniz, C.R. e Ferreira-Alves, D.L. — ICB-UFMG — Belo
Horizonte.
A poténcia de um antiveneno (AV) é em geral definida pela neutralizaco da atividade letal de
um veneno de referéncia em camundongos e dados em mg de ven./ml de AV, muito embora
tenha se proposto (WHO Offset Publication: 58, 1981) também a avaliacdo da capacidade em
neutralizar as demais atividades do veneno de referéncia, tais como: hemorragica, necrosante,
coagulante, defibrinogenante, etc. O veneno de referéncia brasileiro para o género Bothrops,
BRA-BOT 001, produzido pelo Instituto Butantan {1987) de acordo com as normas da OMS (WHO
Offset Pub.: 58, 1981) resultou de um ""pool’’ de venenos de B. jararaca |Bj.) de idades e proce-
déncias variadas. A presenca de uma sé espécie no veneno de referéncia visa certamente facili-
tar a reposicdo destes mantendo uniformidade quantitativa para as poténcias de antivenenos.
Em trabalho paralelo (Neutraliz. da Ativ. Hemorradgica de Ven. Botrépicos (1), deste mesmo Sim-
pdsio 1990) foi mostrado que o AB-FUNED tem boa capacidade neutralizante para 4 ven. de
“pool’” antigénico exceto para Bj. que corresponde a 50% do “‘pool’’ e constitui a referéncia
nacional. Estudou-se a capacidade do antiveneno botrépico-laquético (ABL) FUNED, 50% B. atrox
e 50% Lachesis muta muta no *‘pool’’ antigénico e o antiveneno laquético (AL) Butantan 100%
L.m. muta e AB-FUNED (“'pool’’ ja definido) em neutralizar a acdo hemorragica de Bj., B. atrox
e L.m.muta pela metodologia descrita no trabalho anterior. Para 100% neut. de 53,7 ug B;.
consumiu 50 ul AB-FUNED e 20 ul ABL-FUNED. para 100% de inativacdo de B. atrox, 25
ul ABL-FUNED e vols. > 40 ul de AB-FUNED, 53.7 ug de L.m.muta consumiram para 100%
neut., 8 ul de Al-Butantan e 4 ul de ABL-FUNED. Conclui-se que o critério de incidéncia de
acidentes é insuficiente. Sugere-se que a escolha do ven. de referéncia se baseie em estudos
quantitativos de neutralizacdo cruzada.
Apoio financeiro: CNPg-FUNED-UFMG-FAPEMIG

COMPARACAO ENTRE TRATAMENTOS DO ACIDENTE BOTROPICO COM DIFERENTES DOSES
DE ANTIVENENO. Sandra C.B. Castro (1); Ida S. Sano Martins (1); Aura &. Kamiguti (1) Adib
5. Bouabcei (2); Antonio M. Nagamachil2); Domingos M. Cillol2); Francisco 0.5, Francal2); Jodo
L.C. Cardosol2); José C.L. Pradol2); Lindioneza A. Ribeirol2); Miguel T. Jorgel2); Paulo A. Lei-
tdol2); Ronnei A. Ferraril2) Rosdlia P. Leitel2); Vera B.F. Gualtieri2) (1) Secdo de Hematologia
e (2) Hospital Vital Brazil, Instituto Butantan, Sio Paulo, SP.

O envenenamento por serpente do género Bathrops (acidente botrdpicol é responsavel pela maioria
dos acidentes por serpentes peconhentas no Brasil. As doses de antiveneno recomendadas no
seu tratamento, entretanto, ainda sdo baseadas principalmente na experiéncia clinica ndo con-
trolada. O objetivo do presente trabalho é avaliar o mais adequado entre dois esquemas terapeu-
ticos com doses diferentes de antiveneno. Foram selecionados 44 pacientes com envenenamento
botrépico leve e moderado e com sangue incoaguldvel na admissdo. Constituiram-se entdo de
forma aleatdria dois grupos que receberam antiveneno de ampolas com conteddo normal ou
com apenas a metade da dose (diluido um em dois), em sistema duplo cego: grupo A (n = 26)
e grupo B (n = 18). Cada paciente recebeu 4 ou oito ampolas de antiveneno dependendo de
0 envenenamento ser leve ou moderado, respectivamente. Foram realizados os testes, Tempo
de Coagulagdo, Tempo de Protrombina, Tempo de Trombosplastina Parcial Ativado, Dosagem
de Fibrinogénio e Dosagem do Produto da Degradacdo do Fibrinogénio e Fibrina, na admissao
(To) e 6, 12, 24 horas apds o término da administracdo do antiveneno. Os valores médios do
fibrinogénio nos tempos To, T6, T12 e T24 foram, respectivamente, 0,42; 0,76, 1,03 e 1,42
g/L no grupo A e 0,36; 0,61; 1,05 e 1,45 g/L no grupo B. Esses valores indicam que em ambos
0s grupos o fibrinogénio atingiu niveis hemostaticos apds 12 horas e niveis normais 24 horas
apos a administracdo do antiveneno. Os demais testes de coagulagdo também normalizaram
dentro desse periodo. Os resultados até agora obtidos indicam a eficdcia dos dois esquemas
terapéuticos aplicados.

FROTECTING PROPERTY OF DIDELPHIS ALBIVENTRIS SERUM AGAINST BOTHROFPS JARARACA
SNAKE VENOM

Elen C.T. Landucci (1); M. Fatima L. Farah (1); José R. Giglio (2); Gilberto B. Domont (3) and
Sérgio Marangoni (1)

(1) UNICAMP, Depto. Bioguimica, Inst. Biologia, 13081, Campinas, SP.

(2) Fac. Medicina Rib. Preto-USFP, Depto. Bioguimica, Rib. Preto, 14049, 5P

(3) UFRJ, Depto. Bioguimica, Inst. Quimica, Rio de Janeiro, 21910, RJ

Previous studies realized by Perales (An.Acad. Cienc., 58, 155, 1986) have shown that Didel-
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phis marsupialis possess a natural immunity against Bothrops jararaca venom. A heterogeneous
seric fraction of 50kDa (PAGE-SDS) from Didelphis serum was described as possessing an anti-
hemorragic activity. Three groups of six 20g-rmice of swiss strains were injectec by intraperitoneal
route with Bothrops jararaca venom (LDgp 3uglg) dissolved in PBS solution and mixed with Didel-
phis serum (ratio 1:1). Controls of Didelphis serum and PBS injections were used to compare
with the symptoms observed after 24 hours. Animals injected with Bothrops venom - PBS showed
characteristic hemorragic symptoms in internal organs as heart, lungs, mesentery, small intes-
tine and death after 24 hours. Mice injected with Bothrops venom preincubated with Didelphis
serum (30°) showed no hemorragic symptoms and all mice survived. These results have shown
that the marsupial Didelphis albiventris is resistent to the hemorragic action of Bothrops jararaca
venom in the same way as described in other marsupial species. The protection of mice by Didelphis
serum indicates that this seric factoris transferible among different species, permiting compari-
son of antihemorragic properties in two brazilian marsupial species, D.marsupialis and now D.al-
biventris,

Financial support: CNPqg, FAPESP, FIPEC, Instituto Butantan.

ATIVIDADE ANTIBOTROPICA DE SOROS DE VARIOS MARSUPIAIS BRASILEIROS. Perales, J.,
Domont, G.B., Ferreira, A.G.C.N., Rocha, 5.L.G., Villela, C.G. e Moussatche, H.
Departamento de Fisiologia e Farmacodinamica Fiocruz, Departamento de Bioguimica, 1.Q., UFRJ.
Rio de Janeiro, Brasil. Departamento de Bioguimica, UCLA, Barquisimeto, Venezuela.
Evidenciou-se a resisténcia de Didelphis marsupialis (80 LD100), Philander opossum (8 LD100),
e Lutreolina crassicaudata (3 LD100) ac veneno de Bothrops jararaca (LD100 5uq/q de camun-
dongo. i.p.). Mostrou-se também a protecdo exercida pelos soros destes marsupiais em camun-
dongos contra uma LD100 do veneno. Marmosa s.p. ndo resistiu a uma LD100 de veneno de
Bothrops jararaca. Qs soros de Marmosa s.p. e Metachirus nudicaudatus ndo exerceram acdo
protetora em camundongos. Por cromatografia em DEAE-Sephacel foi isolado do soro de Didel-
phis marsupialis um complexo proteico antibotrépico (ABF), que apds recromatografia (RABF)
apresentou, em SDS-PAGE, duas bandas principais de 48,5 e 42,6 KDa, além de duas bandas
fracas de 73 e 55 KDa. RABF foi fracionada por cromatografia hidrofébica em HPLC (TSK-5PW)
e em baixa pressdo (Phenyl-Sepharose CL-4B). Nos dois sistemas foram isoladas duas fracdes:
F1P e F2P. Por SDS-PAGE as duas F2P mostraram um perfil similar ao de RABF. A F1P obtida
por HPLC evidenciou a presenca de duas bandas (48,5 e 73 KDa), e a de baixa pressio uma
sé banda de 48,5 KDa. F1P ndo apresentou atividade protetora; F2P mostrou ter atividade anti-
botrépica. Estes resultados demonstram que a subunidade de 42,6 KDa é essencial para o exer-
cicio da protecdo. Soros de P. opossum e L. crassicaudata cromatografados em DEAE-Sephacel
evidenciaram a presenca de fragdes com atividade antibotrépica equivalentes a ABF de D. mar-
supialis. Por SDS-PAGE essas fracOes demonstraram possuir perfis semelhantes aos de ABF de
Didlelphis, com duas bandas principais de 49 e 43 KDa, além de contaminantes menaores. A SDS-
-PAGE da fracdo de soro de Metachirus nudicaudatus isolada por DEAE-Sephacel ndo possui
as subunidades de 43 e 49 KDa presentes nos marsupiais resistentes.

EFEITOS NA JUNCAQ NEUROMUSCULAR DO VENENO DE BOTHRM5S | ANCEOLATUS. Ldbo
de Aradjo, A.; Donato, J.L.; Leite, G.B.; Rodrigues-Simioni, L. & Pravo-Franceschi, J. — Depto.
de Farmacologia — FCM — UNICAMP — Campinas/SP.

Através de cromatografia de exclusdo e de troca idnica, foram obtidas duas fracdes com ativida-
de proteolitica sobre caseina e TAME a partir do veneno bruto de Bothrops lanceolatus. A fracio
principal, submetida & troca idnica, seguida de um gradiente linear de NaCl originou uma subfra-
cdo com intensa atividade caseinolitica, que se apresentou contaminada por bandas de menor
intensidade em eletroforese em gel de poliacrilamida-SDS. Esta subfracio, assim como o vene-
no total, mostrou-se muito pouco ativa na preparacdo nervo-diafragma de camundongo. Entre-
tanto, quando estudada em biventer cervicis de pintainho (20-40 ug/ml) determinou contratura
seguida de bloqueio das contracdes musculares e da resposta induzida pela acetilcolina. Estes
efeitos evoluiram para o blogueio da ordem de 90% ao fim de 120 minutos enquanto que a fra-
¢do fosfolipasica (Lébo de Araujo, 1990), causou uma reducdo da amplitude das respostas mus-
culares de, em média, 20% na dose de 50 pug/ml durante o mesmo periodo de tempo. O fato
da subfraco ativa ser capaz de induzir bloqueio das contracdes musculares e da contratura pela
acetilcolina mas ndo aquela devida ao potassio, sugere uma acdo a nivel pds-juncional envol-

vendo receptores colinérgicos.
Lébo de Aradjo, A. — Tese de Doutoramento, 1990

MUSCULAR-BLOCKING ACTIVITY OF BOTHROPS MOOJENI VENOM AND ITS ACTIVE FRAC-
TIONS. Lda Rodrigues- -Simioni'; José Carlos Cogo'; M.T. Assakuraz and Fajga R. Mandelbaum?.
Depto. Farmacologia — FEMIUN]C.ﬂMP — Campinas (SP)!. Depto. de Bioquimica — Instituto

Butantan — Sdo Paulo (SP)2.
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When tested on the chick biventer cervicis preparation, the crude venom of B. moojeni induces
muscle contracture followed by irreversible muscular responses blockade at concentrations of
20-80 pg/ml (n=5). The components responsible for this effects are located in the main protein
peak (Peak Il) obtained after fractionation of the crude venom on Sephadex-100 (Assakura et
al., 19858). Subsequent chromatography of Peak.ll on DEAE Sephadex A-b0 yields 9 fractions.
Of these, Fraction 1 shows a similar pharmacological action to the crude venom, viz. muscle
contracture followed by irreversible blockade of muscular contraction in response to both elec-
tric stimulation and acetylcholine. In contrast, Fraction 2 (80 ug/ml, n=4) induces a transient
{(5min) increase in contraction amplitude followed by a decrease in muscular responses. This
effect and the Ach contracture are completely reversed by washing the preparation. Fractions
3,4 and b also induce moderate muscle contracture and reversible (by washing) blockade. Puri-
fied moojeni-Protease A, obtained by further chromatography of Fraction 5, caused muscular
responses blockade (80%) but no muscle contracture. However, subsequent to washing of the
preparation, intense contracture was observed followed by partial reversal of the muscular blockade.
Both the crude venom and all the DEAE Sephadex A-50 fractions obtained from Peak Il released
creatine kinase from the preparation. We conclude that the contracture caused by the crude venom
in the chick biventer cervicis preparation may be caused by the ability of the venom to depolarize
muscle fibers as detected in mouse diaphragm isolated preparation. Assakura, M.T.; Reichl, A.P.;
Asperti, M.C.A. & Mandelbaum, F.R. Toxicon 23:691, 1985.

EFEITOS INDUZIDOS PELO VENENO DE Bothrops insularis NA PREPARACAO NERVO FRENICO-
-DIAFRAGMA I1SOLADO DE CAMUNDONGO.

José C. Cogo; Julia Prado-Franceschi; Léa Rodrigues-Simioni.

Departamento de Farmacologia da Faculdade de Ciéncias Médicas-UNICAMP. Campinas — Sdo
Paulo.

Em trabalho anterior, verificamos que o veneno bruto de B. insularis € capaz de induzir bloqueio
neuromuscular em preparacdes isoladas de biventer cervicis de pintainho e nervo frénico dia-
fragma de camundongos. Este blogueio, foi geralmente precedido de um leve aurnento da am-
plitude das contracfes acompanhado de contratura a qual foi mais acentuada em musculo de
aves (Cogo e cols., lll Pan-American Symposium on Animal, Plant and Microbial Toxins; p. 45,
1980). No presente trabalho empregando-se preparagdes isoladas de diafragma de camundon-
go foi medido o potencial de repouso (RP) da fibra muscular. Verificou-se que concentragdes
crescentes de 20, 40 e B0 ug/ml determinaram uma gradual diminui¢do na laténcia do apareci-
mento do efeito despolarizante. A concentra¢do mais elevada (80 pg/ml) causa, cinco minutos
apds sua adicdo ao banho, uma queda do RP cujo pico maximo estabeleceu-se aos 20 minutos,
comn valores inferiores a -40 mV (n= 10). A ocorréncia dessa queda no RP tanto na regido jun-
cional como na extrajuncional explica a contratura por nés descrita especialmente na prepara-
cdo de ave.

Apoio Financeiro: CAPES, FAP e FAPESP.

ALTERACOES MORFOLOGICAS PRODUZIDAS PELA GUANIDINA NA JUNCAO NEUROMUSCU-
LAR DE CAMUNDONGO. Cruz-Hofling, M.A_, Leite, G.B. e Rodrigues-Simioni, L. - *Centro de
Microscopia Eletronica e Departamento de Histologia e Embriologia, |.B., Departamento de Far-
macologia, FCM/UNICAMP,

A guanidina (10nM) tem umn efeito facilitador das contracfes musculares que é seguido (em
15'-30°) de blogueio total das respostas do musculo diafragma de camundongo a estimulos elé-
tricos (Rodrigues-Simioni & Prado-Franceschi, 1989). Apds a retirada da droga da preparacio
por lavagem, observa-se uma facilitag3o, que em todos os experimentos realizados mostrou um
aumento de amplitude das concentracdes em geral de 150-350%. Este fato incomum levou-
-nos a estudar o fendmeno também através da microscopia eletrénica, com o objetivo de anali-
sar os elementos estruturais envolvidos nessa complexa agdo da guanidina. Diafragmas isclados
apds a incubagdo com cloreto de guanidina 10 nM, em solugdo de Tyrode por 35min., e lavados
a seguir, foram preparados para observacdo ao microscépio eletrénico. A analise ultraestrutural
revelou nos fasciculos nervosos intramusculares a formacgdo de vaclolos periaxonais interno-
dais, que foram interpretados como decorrentes da captacdo e acumulo de fluido no espaco
entre axoplasma e bainha de mielina. Adicionalmente, as mitocdndrias, tanto as axonais como
as do terminal sindptico, como também o préprio terminal mostraram-se edematosos. O ndme-
ro de vesiculas sindpticas estava diminuido e mionecrose em diferentes graus foi observada. Al-
gumas destas alteracdes assemelham-se dquelas por nés obtidas com venenos que atuam nos
canais de sédio. Sugere-se, entretanto, que os efeitos estruturais evocados pela guanidina este-
jam relacionados ao acimulo de Ca* * intracelular subseguente ao blogueio dos canais de K* .
Auxilio: FINEP, CNPq, FAPESP, FAP.

TsTX-VI AND TsTX-VIl. NEW TOXINS FROM Tityus serrulatus SCORPION VENOM. Suely V.
Sampaio'; Eliane C. Arantes'; Odete A.B. Cunha?; Carlos A. Vieira® and José R. Giglio®.
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(1) Faculdade de Ciéncias Farmacéuticas and (2) Faculdade de Medicina, Universidade de S3o
Paulo, 14049. Ribeirdo Preto, SP, Brazil.

Fractionation of the ‘‘non toxic'" pool NTq (SAMPAIQ, et. al., Toxicon 21,265, 1983) from T.
serrulatus venom, on CM-Cellulose-b2 afforded six new fractions, CM-I to CM-VI. CM-VI, mol.
weight 6,800-7,000 highly toxic and same PAGE mobility and amino acid sequence, up to the
42nd (MARANGONI et al., unpublished), as y-toxin (POSSANI et al., Biochem. J. 229, 739, 1985)
is very probably the same toxin. The complete identity to y-toxin, if so, strengths the hypothesis
of distribution of a single toxin into two or more chromatographic fractions due to complex for-
mation with other proteins. If however minor structural differences are present, we have to as-
sume that these are responsible for this fractionation, probably due to differences of adsorption
on the Sephadex matrix.

From CM-I, two new toxins, TsTX-VI and TsTX-VII, were isolated, both of them revealing Gly
as N-terminal residue and mol. weights close to 7,000. Their amino terminal sequence are
GREGYPADSK and GHZGYGS, respectively. N-Terminal Gly is uncommon among scorpion
toxins and these are the second and third cases found in the venom of T. serrulatus, the first
described toxin of this kind being TsTX-Il [TOLEDO and NEVES, Comp. Biochem.Physiol. 558,
249 (1976)]. Most of T. serrulatus toxins have Lys as N-terminal residue.

KEY WORDS: Tityus serrulatus — Toxins.

Financial support: FAPESP and CNPq.

THE EFFECT OF ISOLATED Tityus serrulatus SCORFION VENOM TOXINS ON THE RELEASE OF
PUTATIVE NEUROTRANSMITTERS FROM RAT BRAIN CORTICAL SYNAPTOSOMES. Suely V.
Sampaio'; Joaguim C. Netto®; Eliane C. Arantes'; Odete A.B.Cunha? and José R. Giglio®.
(1) Faculdade de Ciéncias Farmaceéuticas and (2) Faculdade de Medicina, Universidade de S&o
Paulo, 14049 Ribeirdo Preto, S.P.

Toxins TsTX-VI, TsTX-VIl and CM-VI| were purified to homogeneity from the ‘'non toxic'* frac-
tion MT4 [Sampaio et al., Toxicon 21, 265 (1983)] of T. serrulatus venom by ion-exchange chro-
matography on CM-cellulose TsTX-VI (0.3 mg/ 0.3 ml., i.v.) did not evoke in the mouse the typical
symtoms of toxicity of the whole venom, except for a generalized allergic reaction, lacrymation
and contracture of the rear legs. The complete amino acid sequence of its 62 amino acid residues
(Marangoni et al., Biochem. J., in press) accounts for a mol. weight of 6,717 and reveals it,
together with TsTX-VII (61 aminoacid residues, N-terminal sequence GHZGYGS), as new N-terminal
gly toxins. The mobility of TsTX-VIl in PAGE is lower than that of TsTX-VI and TsTX-l, which
Is the first reported N-terminal gly toxin from T. serrulatus [Toledo and Neves. Comp. Biochem.
Physiol., 55B, 249 (1976]]. By i.v. injection, TsTX-VIl evokes the typical symptoms of enveno-
mation of the whole venom. CM-VIi.v.LD gq - 0.05 mg/kg, 58 amino acid residues, N-terminal
sequence up to the 42nd residue [(Marangoni et. al., Arg. Biol. Tecnol. 32,146 (1989)] very
close to that of y-toxin (Possani et. al,, Biochem. J., 229,739, 1985) and the same PAGE mo-
bility, is apparently identical to y-toxin. TsTX-VI, TsTX-VIl and CM-VI, similarly to TsTX, (Couti-
nho Netto et. al., J. Neurochem. 35:558, 1980) release glu and y-aminobutiric acid (GABA) from
rat brain cortical synaptosomes. The “‘in vitro'' release of U - C-Glu and U'4-C-GABA was
studied up to a toxin concentration of 20uM, the maximal release being attained between 10
and 20 uM. The effect of TsTX-VI, CM-VI and the whole venom w#5 . .ocked by tetrodotoxin,
thus indicating that it occurs on the sodium channels. Addition of veratrine to CM-VI produced
however a synergistic effect.

KEY WORDS: Synaptosomes — Toxins — release of neurotransmitters.

Financial support: FAPESP and CNPq.

AMINO ACID SEQUENCE AND ANTIGENIC STRUCTURE OF TOXIN TsTX-VI FROM THE VENOM
OF THE SCORPION TITYUS SERRULATUS. Sergio Marangoni (1); Jorge Ghiso (2); Suely S. Sam:-
paio (3); Eliane C. Arantes (4); Joseé R. Giglio (5); Benedito Oliveira (1) and Blas Frangione (2).
(1) UNICAMP, I. Biclogia, Dept? Bioguimica, 13.081, Campinas; (2) New York University Medi-
cal Center, Dept. of Pathology, New York, USA; (3) Dept® Anal. Clin. Toxicolégicas e Bromatolég-
icas; (4) Dept? Fis. Quimica, Fac. Ciéncias Farmacéuticas de Ribeirdo Preto-USP, 14.049 Ribeirio
Preto, SP; (5) Dept® Bioguimica Fac. de Medicina Rib. Preto-USP, 14.049 Ribeirdo Preto S.P.
Scorpion toxins constitute a group of low molecular weight proteins that exert pharmacological
effects on Na* and K* ion channels. The amino acid sequence of TxTX-VI toxin from the scor-
pion venom Tityus serrulatus was perfomed from the reduced end S-carboxymethylated toxin,
as well as from relevants peptides from the enzymatic digestion which were submitted to Edman
automatic sequencial degradation. The primary structure is: GREGYPADSKGCKITCFLTAAGYCN-
TECTLKKGSSGYCAWPACYCYGLPESVKIWTSETNKC. This new toxin is the second polypeptide
chain from T. serrulatus venom completely sequenced and shows the presence of 62 amino acid
residues, a calculated molecular weight of 6717, eight half-cystine residues and no methionine
or histidine residues. This results are similar to those of other scorpion toxins. The degree of se-
quence similarity of TsTX-VI with Ts- v (from T. serrulatus venom) is 64%. Hydropathic index
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of TsTX-VI was calculated according to Hopp and Woods (Mol. Immunol., 20, 483, 1983). The
hydropathic profile of TsTX-VI shows a contour with same interesting features. Two hydropho-
bic regions is observed in the polipeptide chain at positions 15-18 and 36-45. The hydrophilicity
areas are localized at positions 9-11, 32-37 and 57-59, that could keep antigenic properties regions.
The primary structure permits homologies studies and help us to localize peptides that contain
antigenic determinants that could be used in experimental strategie to obtain molecular vaccines.
MNeurotoxins and sintetic peptides with chemical modifications can be used as probe in neurophysio-
logic studies (Mol. Immunol., 26, 503, 1989) giving more informations about the relationship
among immunological properties, structure and toxicity, of the scorpion toxins.

Financial support: CNPg, FAPESP, FIPEC, Instituto Butantan.

ESCORPIONISMO NO MUNICIPIO DE SERTAOZIN HO, SAQ PAULDO, Lucia A. Taveira(1), Cldudio
S. Ferreiral2), Maria Esther de Carvalho (1), Vera Regina D. von Eickstedt |3), Francisco Rodri-
gues (1) & Amaury Lellis Dal Fabbro (1),

(1) Superintendéncia de Controle de Endemias (SUCEMN), (2), Dep. Parasitologia, ICB, USP.(3)
Secdo de Artrépodos Peconhentos, Instituto Butantan.

No municipio de Sertdozinho, Regido Centro-Oeste do Estado de Sdo Paulo, sdo frequentes as
notificagdes de encontro de escorpifes (predominantemente Tityus serrulatus) em predios resi-
denciais e outros imdveis. Visando a delinear o perfil da distribuicdo desses animais na area ur-
bana, um levantamento inicial foi realizado a partir das notificactes recebidas, por um periodo
de dez meses, entre 1988 e 1989. Foram pesquisadas 133 guadras de 32 dos 41 bairros do
Municipio (1,29 quilémetro quadrado ou 17,7% da 4rea urbana). As pesquisas foram positivas
em 127 quadras (95,5% do total). Ao todo, a pesquisa incluiu 3.011 imdveis (casas, terrenos,
etc.), dos quais 397 se mostraram positivos para escorpides. Destacou-se uma area-controle
constituida por sete quadras de onde ndo se haviam originado notificagGes durante o periodo
citado. Em quatro dessas quadras foram encontrados escorpifes, o que indica subnotificacio.
Observaram-se, na maioria dos imdveis examinados, residéncias ou nao, condicdes favordveis
ao abrigo de escorpides: entulho, material de construcio, mato, ralos danificados, frestas e ou-
tros. Os moradores entregaram, ao todo, 1.648 escorpides, dos quais 1.418 mortos. Evidencia-
-5 a necessidade de um trabalho conjunto com o Instituto Butantan, em S3o Paulo, para que
se possam elaborar estratégias eficientes de controle das populagées desses artropodos. Os ha-
bitantes do Municipio deverdo ser instruidos sobre a importancia da captura de escorpifes vivos
e seu encaminhamento para o Instituto Butantan. Devera ser estimulado o uso das técnicas de
captura adequadas. E imprescindivel o conhecimento de que os animais vivos sdo absolutamen-
te necessarios para a obtencgdo de soro antiescorpidnico.

ESTUDO DA ATIVIDADE DERMONECROTICA DO VENENO DE LOXOSCELES GAUCHO, Barbaro*,
K.C., Ferreira, M.L., Cardoso, J.L., Eickstedt, V.R.D. e Mota, I. Centro de Pesquisa e Formacdo
em Imunologia, Instituto Butantan, Sdo Paulo.

Com o objetivo de caracterizar ols) componente(s) do veneno de L. gaucho responsavel lis) pela
atividade dermonecrotica, esse veneno foi submetido a filtragdo em uma coluna de Sephadex
G 100 (70 x 1,8 cm), o que resultou em 3 picos que designamos A, B e C, os quais foram entao
testados quanto 4 capacidade de produzir dermonecrose em coelhos. Observamos que a maior
parte da atividade dermonecrética estava localizada no pico A. Esse pico foi entdo analisado através
da técnica de eletroforese em gel de poliacrilamida, na presenca de SDS em gel gradiente 5 —
15%. Os resultados mostraram a presenca de 2 proteinas majoritarias proximas a regidao de 30
kDa, que parecem ser as responsaveis pela atividade dermonecrdtica. Mo presente momento
estamos realizando experimentos para isolar e caracterizar essas proteinas. ° Bolsa de Mestrado
FAPESP — Processo 89/1.189-9.

ASPECTOS EPIDEMIOLOGICOS E CLINICOS DOS ACIDENTES POR LOXOSCELES SP NO SUL
DO BRASIL. Mello da Silva, Carlos A. (1); Torres, Jodo B. (1); Marques, Maria da Graga B. (1);
Nicolella, Alberto D.R. (1).

(1) Centro de Informacdo Toxicoldgica, Sec. Sadde e Meio Ambiente, Porto Alegre, RS.

O presente trabalho é resultado de levantamento retrospectivo dos dados constantes nas fichas
de atendimento do Centro de Informagdo Toxicolégica (CIT, SSMAIRS), centro regional de in-
formacgdo e controle de intoxicacdes para o Estado do Rio Grande do Sul, referentes a acidentes
com aranhas do género Loxosceles ocorridos durante o ano de 1989.

No periodo foram reportados ao CIT/SSMA, RS 5.424 casos de intoxicagao humana por todas
as causas dos quais 116 (2,1%) foram devidos a Loxosceles. Destes, 81 sdo apresentados e
comentados quanto aos aspectos epidemioldgicos e clinicos (0s 35 casos restantes foram ex-
clufdos por insuficiéncia de dados para o estabelecimento de concluses). A maioria dos casos
da amostra ocorreu na drea metropolitana de Porto Alegre (72,8%) tendo 18 deles sido avalia-
dos diretamente pela Equipe (vieram ao CIT). Houve predominio do sexo feminino (60,4%) e
da faixa etdria de 20 a 40 anos (46,9%). A regido anatdmica mais afetada foram os membros
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inferiores (39,6%) e os achados clinicos predominantes eritema, edema e necrose (acima de
85% dos casos) sequidos de dor local (67,9%). A maioria dos pacientes procurou atendimento
nas primeiras 48 horas do acidente (64,1%) e o tratamento constou de sorokerapia antiveneno
em 85,1% das vitimas. Qutras medidas (debridamento) e reacdes adversas a soroterapia sao
analisados.

Todos os casos da mostra evoluiram para cura, sendo 9 (11,1%) com sequelas locaise 1 (1,2%)
desenvolveu insuficiéncia renal aguda com recuperacdo posterior (crianca 6 anos). Ocorreram
18 casos (22%) considerados graves (sistémicos) predominando em pacientes acima de 40 anos.
Concluimos que o loxoscelismo representa um problema de saude importante em nossa regido,
afetando mais ao sexo femninino e com maior gravidade os extremos da vida (criangas e idosos),
sendo o loxoscelismo cutaneo a forma de apresentacdo mais comum no grupo estudado. Aler-
tamos para o numero significativo de reagdes a soroterapia (-30%) e ao aparente pouco bene-
ficio, quanto a evolucdo do quadro local, quando usada apds 6 a 12 horas do acidente. Estudos
prospectivos controlados seriam elucidativos quanto & importancia destes aspectos.

PRIMEIRO DIAGNOSTICO DE ""LOXOSCELISMO'* NA CASUISTICA DO HOSPITAL VITAL BRA-

ZIL (HVB) J. L. C. Cardoso & D.M. De Cillo Hospital Vital Brazil, |. Butantan.

O primeiro diagndstico clinico do *'Loxoscelismo® feito no Brasil teve lugar no ano de 1954 no

HVB. Até aquela data as formas necrosantes do araneismo eram atribuidas a Lycosa. Revendo

a sequéncia de prontudrios do arquivo do HVB, onde o diagndstico de *'Loxoscelismo’™ foi esta-

belecido pela primeira vez corresponde ao do paciente F.C. b4 anos, masc.; branco, procedente

de Osasco, SP, (PRT. 2351):
Admitido ao HVB dia 23/07/1954, com histdria de que na noite de 21/07, enguanto dormia,
foi picado no rosto, ndo capturando o animal causador do acidente. Ao exame clinico foi
constatado ederna moderado de hemiface. E, com areas equimotico-necroticas na pele que
recobria a regido. Ha referéncia a febre e exantema generalizado, neste dia. No dia 26/07,
foi constatada ictericia cutanea e de esclera. Com piora do quadro sistémico foi transferido
para o Hospital das Clinicas da USP em 28/07. Dados de evolucdo mostram que o paciente
foi submetido a cirurgia plastica reparadora, tendo retornado ao HVB para avaliagdo cerca
de 9 meses apds a internagao.

O motivo desta apresentacdo é contribuir para o melhor conhecimento da Histéria do “'Loxosce-

lismo'* em nosso Pais.

ESTUDO RETROSPECTIVO DE LATRODECTISMO NA BAHIA

Rejane M. Lira da Silva (1); Graciela B. Matos |2); Roney Orismar Sampaio (2).

(1) Laboratério de Animais Peconhentos — UFBA

(2) Centro de Informacdes Antiveneno da Bahia — SESAB

Os autores apresentam um estudo retrospectivo dos acidentes com a aranha vilva-negra (Latro-
dectus WALCKMNAER, 1805) na Bahia na década de 80 a junho de 1990. Nesse periodo foram
registrados no Centro de Informacgdes Antiveneno da Bahia (CIAVE) um total de 19.417 atendi-
mentos de intoxicacdo exdgena, dentre os quais 64 casos de acidentes por Latrodectus. Apesar
da complexidade sistematica do género, os autores consideram esse agente etiolégico como
pertencente ao grupo CURACAVIENSIS.

Dentre esses casos, 31 fichas localizadas em arquivo foram revisadas e 0s sintomas descritos
e tabulados, analisando-se sua frequéncia. Dor local, dor em membros inferiores, tremaores e
contraturas, papula eritematosa, dor abdominal e sudorese foram os sintomas mais frequentes.
A idade, o sexo, a procedéncia dos pacientes e a circunstancia dos acidentes sdo tambeém apre-
sentados. Estuda-se a evolucdo dos casos tratados com terapéutica inespecifica — sintomatica
— e aqueles tratados com soroterapia especifica. Descreve-se umn caso atendido na emergéncia
do ACRS (CIAVE)} com quadro clinico classico descrito na literatura; o animal foi identificado e
o tratamento utilizado foi o soroterdpico especifico proveniente do Instituto MALBRAM — Argentina.
A distribuicdo geogréafica desses animais tem sido verificada principalmente na Regido Norte do
Estado. No entanto, essa distribuigdo provavelmente & muito mais ampla, desde quando faltam
ainda dados de outros municipios. Na Regido Metropolitana de Salvador, a ocorréncia da L. cu-
racaviensis (IMULLER,1776) & frequente na proximidade de residéncias, favorecendo os acidentes.
Os autores sugerem a realizacdo de estudos mais amplos sobre a biclogia e distribuicdo geogra-
fica desses animais, a clinica e fisiopatologia do acidente, bem como, de cardter imediato, a
obtencdo do soro especifico.

Colaboracdo: Daniel S. Reboucas

ACIDENTE POR ARANHAS CHIRACANTHIUM: ASPECTOS EPIDEMIOLOGICOS E CLINICOS. Mi-
guel T. Jorge (1); Sylvia M. Lucas (2); Vera R. D. Von Eickstedt (2); Lindioneza A. Ribeiro (1)
(1) Hospital Vital Brazil, Instituto Butantan (IB) e (2) Secdo de Artrépodos Peconhentos, IB, Séo

Paulo, SP.
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Foram avaliados 53 casos de acidente por Chiracanthium {Araneqmﬂrphae, Clubionidae) atendi-
dos no Hospital Vital Brazil do Instituto Butantan (HVB-IB), no periodo de 1875 a 1990. Os da-
dos foram obtidos dos prontudrios médicos e o diagndstico foi realizado pela identificagdo da
aranha na Secdo de Artrépodos Peconhentos do IB. A maioria dos pacientes tinha entre 20 e
49 anos de idade (51%), 30 (567%) pertenciam ao sexo feminino e 23 (43%) ao masculino.
Todos os acidentes ocorreram na Grande S3o0 Paulo, a maioria no Municipio de Sdo Paulo (74%).
O maior nimero ocorreu de novembro a abril (B3%), quase sempre no periodo diurno. Dezeno-
ve pacientes (36%) estavam comendo ou manuseando uvas no momento do acidente e as re-
gibes anatdmicas mais frequentemente picadas foram as maos (21%], os labios (20%) e a lingua
(18%). Quarenta e dois (79%) chegaram no HVB dentro de 3 horas apds a picada. As manifes-
tagdes clinicas mais freqientemente apresentadas foram a dor (38%), o eritema (40%) e o ede-
ma (38%) no local da picada e as medicacdes mais comumente utilizadas foram anti-histaminicos
(21%) e analgésicos (9%). A maioria dos pacientes, entretanto, ndo necessitou de tratamento.
Os dados disponiveis evidenciam uma relacio entre acidentes por essas aranhas e manipulacdo
de uvas; ndo se observou em nenhum caso necrose no local da picada, como tem sido relatado
em outros paises.

ACIDENTES POR ARANHAS CARANGUEJEIRAS (MYGALOMORPHAE) ATENDIDOS NO HOSPI-
TAL VITAL BRAZIL DO INSTITUTO BUTANTAN ENTRE 1966 E 1989. Jodo Luiz Costa Cardoso
{1); Sylvia Lucas (2): Pedro Ismael da Silva Junior (2); Rogério Bertani (3).

(1) Hospital Vital Brazil, (2) Divisio de Biologia e (3) Bolsista FUNDAP — Divisdo de Biologia,
Instituto Butantan, S3do Paulo, SP.

Dados do Hospital Vital Brazil do Instituto Butantan demonstram que as aranhas sao responsa-
veis por cerca de 30% dos acidentes ali atendidos (Rosenfeld, G. e Nahas, L. 1976). No periodo
1966-1989, de um total de 63.390 prontudrios, B3 (0,13%) foram de pacientes picados por
aranhas caranguejeiras (MYGALOMORPHAE), que trouxeram o animal causador do acidente para
identificacdo. O género Acanthoscurria foi o responsavel pela maioria dos acidentes (37 casos),
seguido de Rachias (14 casos), Pamphobeteus (7 casos), Actinopus (5 casos) e Trechona (1
caso). Em 19 casos ndo foi possivel a identificacdo a nivel de género. Do ponto de vista clinico
a dor foi o sintoma mais frequentemente observado, isolada ou em associacdo a outras altera-
ches (85,54% dos casos); seguido de edemna local (26,50%) e eritema (13,25%). Quanto ao
tratamento, 45,78% ndo receberam nenhum tipo de medicacdo; 21,68% receberam blogueio
local com anestésico; 31,32% foram submetidos a outros procedimentos terapeuticos; um pa-
ciente recebeu 2 ampolas de soro antiaracnidico. A baixa incidéncia destes acidentes pode ser
explicada pela raridade destes animais nos arredores da capital de S3o Paulo em relagdo as ara-
nhas verdadeiras (ARANEOMORPHAE), como os géneros Phoneutria, Lycosa, Loxosceles etc.,
e pelo fato de terem pouco contato com o ser humano devido aos seus habitos e habitat.

ACIDENTES HEMORRAGICOS POR CONTATO COM TATURANAS NO RIO GRANDE DO SUL (1);
Alaour Duarte (2); Irineu Lorini (3); Marco Antonio Schilling (4).

(1) Trabalho realizado nos servigos de Nefrologia e Hematologia do Hospital Sdo Vicente de Paulo
e no CNPT, EMBRAPA, Passo Fundo, RS; (2) Professor de Nefrologia da Faculdade de Medici-
na, UPF, Passo Fundo, RS; (3) Entomolugista e pesquisador do CNPT, EMBRAPA, Passo Fundo,
RS; (4) Servico de Hematologia do Hospital Sdo Vicente de Paulo, Passo Fundo, RS.

No periodo de janeiro de 1989 a abril de 1990, foram atendidos no Hospital Sdo Vicente de Pau-
lo, Passo Fundo, 16 pacientes que apresentavam didtese hemorrdgica generalizada apos conta-
1o com lagartas, posteriormente identificadas como Lonomia (Lepidoptera, Saturniidae).

No presente trabalho, sdo relatadas as manifestactes apresentadas por estes pacientes, sua evo-
luclo e resposta ao tratamento usado. Além disso & feita uma descrig3o da lagarta, sua distribui-
¢do geogréfica e populacio atingida. Algumas consideracdes sdo feitas a respeito das ages
do veneno baseadas em dados da literatura.

SURTO DE DERMATITE POR HYLESIA PAULEX NO LITORAL DO ESTADO DE SAO PAULO, BER-
TIOGA, VERAO DE 1990. Jodo Luiz C. Cardoso (1); Tarcisio S. B. Filho (2); Elizabeth C. G. Car-
neiro (2); Roberto H. P. Moraes (3)

(1) Hospital Vital Brazil, Inst. Butantan; (2) Secretaria de Higiene e Salde de Santos-CCD; e (3)
Secdo de Parasitologia, |. Butantan.

Entre dezembro 1989 e janeiro 1990, foram registrados nos Centros de Saude e Pronto-Socorro
de Bertioga, SP, 612 casos de dermatite papulo-pruriginosa, de carater epidémico, acometendo
veranistas e/ou populacio residente. Coincide o achado com a eclosdo maci¢a de mariposas
que, em revoadas noturnas, invadiam os domicilios.

Enviadas espécimes do animal ao Prof. Claude Lemaire (Paris), estas foram classificadas como
Hylasia paulex Dognin, 1922,

Esses pacientes foram tratados, basicamente, com anti-histaminicos por via sistémica, por pe-
riodo varidvel de 7 a 14 dias, tempo médio de duragdo das lesbes cutaneas.
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Concomitantemente, casos semelhantes foram observados em Peruibe, SP, cidade do litoral,
distando cerca de 130 km. de Bertioga.

A importancia deste relato se deve ao fato de ser esta a terceira descricdo desse tipo de patolo-
gia na literatura brasileira e a primeira no Estado de Sio Paulo.

ACAO DO VENENDO DE ABELHAS AFRICANIZADAS (VAA) EM RATOS. QUANTIFICACAD DAS
CATECOLAMINAS CARDIACAS. Ferreira, D.B. (1), Oliveira, J.5.M. (1), Costa, R. S. [1) e Azevedo-
-Marques, M. M. (2).

(1) Dept® de Patologia e (2) Clinica Médica da Faculdade de Medicina de Ribeirdo Preto — USP.
Com o objetivo de verificar o comportamento da adrenalina (A) e noradrenalina (NA) do musculo
cardiaco de ratos submetidos & acdo do VAA, foram inoculados 80 ratos machos Wistar, GE,
com 1,5 ul/100g de peso, de VAA, pelas vias SC, IM, IP e EV. No grupo controle (GC), 80 ratos
foram inoculados com solugdo salina 0,15M, pelas mesmas vias e em igual volume. Os GE e
GC das IM, IP e SC foram sacrificados por puncgdo cardiaca, sob anestesia, apds 4, 7 e 24 horas
e 0s animais da via EV aos 2 minutos. A base do coracdo foi processada, de acordo com técnica
de Anton e Sayre (1968), para extracdo e quantificacdo de A e NA. Por leitura espectrofluorimé-
trica, a concentragdo das catecolaminas foi calculada em pg/g de tecido. Os valores, dados em
meédia amostral, correspondem as determinacdes de 8 animais. O teste "'t'" de Student com p
< 0,05 esta assinalado, na tabela, com S = diferenca estatisticamente significativa e NS =
diferenca ndo significativa. Valores de NA e A em g/g de miocardio.

IM IP SC EV (2 minutos)
GE GC t GE GC t GE Gt GE GC t

h

4 NA 0,480 0,699 NS |0,846 0,882 NS |1,141 0,643 0,762 1,034 S
A 0,032 0,045 NS |0,068 00 S |00 0,021 0,053 00 5

/ NA 0,660 0,610 NS |1.163 0,658 S |[1.110 0,988 NS
A 0,030 0,028 NS |0,043 0,000 S |0,001 0,0

24 NA 0,611 0,539 NS |0,829 0,744 NS |1,013 0,966 NS
A 0,009 0,021 NS |0,005 0,002 NS |0,001 0,0006 NS

S
S

Conclusdes: 1) A via EV mostrou as alteracdes mais significativas, havendo queda evidente de
NA e presenca de A no GE. 2) A inconstincia dos dados de NA e A obtidos nos animais dos
outros GE dificulta a interpretagcdo, parecendo entretanto que o VAA ndo libera catecolaminas

cardiacas neste modelo. _
Assisténcia Técnica: A.A. Fuju, A.V. Verceze, UM. Barros, M. Heredia, E.P.D. Gual.

ESTUDO SOBRE A HIPERINSULINEMIA PRODUZIDA POR CANATOXINA NO RATO. G. Ribeiro-
-Da-Silva e J.F. Prado.

Departamento de Farmacologia — Faculdade de Ciéncias Médicas, UNICAMP, Caixa Postal 6111,
CEP 13081, Campinas(SP).

Canatoxina, umna toxina protéica vegetal (115.000 daltons) extraida das sementes da Canavalia
ensiformis, produz hipoglicemia e hiperinsulinemia no rato. O Sistema Nervoso Autdnomo e os
opidides enddgenos estdo envolvidos em varios efeitos produzidos por canatoxina. Como a esti-
mulagdo do vago aumenta a insulina plasmatica e os opidides enddgenos estdo envolvidos na
secrecdo deste hormonio, estudamos o efeito do pré-tratamento com hexametdnio, atropina,
naloxona ou naltrexona, sobre a hipoglicemia e hiperinsulinemia produzidas por canatoxina no
rato. Nossos resultados mostraram que houve uma inibicdo destes dois efeitos da toxina em ra-
tos pré-tratados com estas drogas. Este fato sugere que hd um envolvimento do parassimpatico
e dos opidides enddgenos no aumento de insulina circulante e na hipoglicemia que a canatoxina

produz.
Auxilios: FINEP (43/87/03/08) e CNPg (401409/86)

0 ENSINO DOS ACIDENTES POR ANIMAIS PECONHENTOS NAS ESCOLAS MEDICAS BRASI-
LEIRAS. Benedito Barravieral®)

(*) Departamento de Moléstias Infecciosas e Parasitarias da Faculdade de Medicina de Botucatu
e Centro de Estudos de Venenos e Animais Pegonhentos da UNESP.

O autor avaliou por meio de questiondrio denominado PROJETO PECONHA, o ensino dos aci-
dentes por animais peconhentos nas Escolas Médicas brasileiras. Para tanto, em outubro de 1989,
enviou 75 questiondrios para as Faculdades de Medicina, tendo recebido 34 respostas. Em ja-
neiro de 1990, enviou novamente 0 mesmo questiondrio para as demais Escolas e recebeu 17
respostas, totalizando 51 questionérios respondidos. Os resultados obtidos permitermn considerar
que os acidentes por animais peionhentos sdo atendidos no Hospital Escola em 82,36%. A maioria
dos acidentes atendidos é causada por serpentes seqguido de aranhas, escorpifes e abelhas. Os
alunos do curso de graduagdo participam em 78,43% deste atendimento, sendo a maioria de-
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les da 6? série (70,58%), seguidos da 5°? série (52,94%). A maioria dos alunos de graduacao
(76,47%) tem aulas tedricas, sendo ministradas na 4% série (76,47%). Estagiam em Institui-
cGes que atendem estes acidentes, 58,22% . Os médicos residentes, 56,86%, recebem treina-
mento especifico, sendo a maioria deles de Clinica Médica (39,21%), sequidos de Doencas
Infecciosas e Parasitdrias (23,53%). As Disciplinas responsaveis pelo ensino sdo: Moléstias In-
fecciosas e Parasitarias (9,80%). Apenas 27,45% destas Disciplinas desenvolvemn linhas de pes-
guisa sobre animais peconhentos, sendo a maioria na area de serpentes.

OCORRENCIA DA REACAO SOROLOGICA NEGATIVA EM PACIENTES COM DIAGNOSTICO DE
ACIDENTE BOTROPICO.

Domingos,M.C; Cardoso, J.L.C; Mota, |. Hospital Vital Brazil e Centro de Pesquisa e Formacao
em Imunologia, Instituto Butantan — S&o Paulo — SP.

Sessenta pacientes com diagndstico de acidente botrépico atendidos no Hospital Vital Brazi!

submetidos a soroterapia, foram estudados para a pesquisa de anticorpos humorais antiven=no,
Este estudo foi realizado através do teste Elisa em amostras coletadas no intervalo de 18 dias
a 1 ano apds a picada. Os dados obtidos revelaram que 56% dos pacientes apresentaram titulos
positivos.

Como a técnica proposta para inquérito epidemiolégico tem sido a detecgdo de anticorpos pre-
sentes no soro, 0s dados aqui apresentados indicaram a necessidade de um estudo mais apro-
fundado, sobre a soroconversdo em pacientes picados, bem como do estabelecimento de grupos
controles.
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