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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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