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Invertebrados Marinhos




~ 150 espécies de
em fundo rochoso

—> estimativas ~ 300 spp.

Novas ocorréncias no Brasil com
base em materiais de Alcatrazes

Heteroconger longissimus
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Baleia-de-Bryde (Balaenoptera edeni)

Falsa orca
(Pseudorca crassidens)

Golfinhos (Tursiops truncatus) Saco do Funil, 2006

Espécies Alcatrazes = 8

Litoral norte de SP = 13

Golfinho-de-dentes-rugosos
(Steno bredanensis)

Golfinho comum (Delphinus sp.)



Aves marinhas




Fragata (Fregata magnificens)

—r

Trinta-réis-de-bico-vermelho (Sterna hirundinacea)
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Thalasseus maximus

Gaivotao (Larus dominicanus)



Colonias estimadas de aves marinhas insulares no Arquipélago dos Alcatrazes

Ave Sterna Thalasseus Thalasseus Larus Sula Fregata
Ilha/Laje hirundinacea  acuflavidus Maximus dominicanus  leucogaster  magnificens
Amigos 10 120 30 200
Alcatrazes 800 100 2.300 6.000
Porto 20 80

Rasa 20 80
Oratorio 30 100
Ite Caranha 10 40
Tartaruga 40 30 200
L. Trinta-réis 04

SOMA 850 10 124 240 3.000

Obs. Estimativa geral de aves marinhas residentes 10 224 individuos







Ninhos de atoba no Saco do Funil e alvo
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45°42'30"W 45°420"W 45°41'30"W 45°41'0"W
Legenda
Floresta Ombroéfila Densa
- vegetacdo de porte arbéreo médio a baixo, com estrutura de dossel aberto e presenca abundante de palmeiras

vegetacdo de porte arbéreo baixo a arbustivo

> 200 espécies de plantas Vepstacio Fupesis

vegetacdo de porte herbaceo com presenca de bromélias,cactos e palmeiras (Pioneiras em afloramento rochoso
e sob influéncia marinha)

vegetacdo saxicola, com adensamento de bromélias e cactos. Situam-se nas areas de topo (pontos mais altos
do relevo)

20 S p p * d e s a m a m b a i a S vegetacao saxicola, situadas em altas declividades

+ Sistema secundario
Vegetacdo secundaria de porte arbéreo baixo, com palmeiras

1 8 5 S p p . d e a n g i OS pe r m a S Vegetagao secundaria de porte herbaceo a arbustivo

area com bambus

0S Usos

costao rochoso F 2
Area de uso Ml




Localidade

Espécie
P Palmas Cabras Alcatrazes

x

Begonia larorum L.B.Sm. & Wassh.
Begonia venosa Skan. ex Hooker
Croton compressus Lam.

Eugenia copacabanensis Kiaersk.
Eugenia prasina O.Berg

Begonia larorum

Manilkara subsericea (Mart.) Dubard
Myrcia ovata Cambess.
Rudgea minor (Cham.) Standl.

X X X X X X X X

Sinningia insularis (Handro) Chautems

Tabebuia cassinoides (Lam.) DC.
Trichilia casaretti C.DC.

Ainda ndo incluidos nas listas de ameagadas:
Anthurium alcatrazensis Nadruz & Catharino - endémica de Alcatrazes
Drypetes sp., coletado recentemente em Palmas, género sem referéncia para Sao Paulo

Anthurium Begonia venosa Siningia insularis
alcatrazensis endémica



Vegetacao rupestre ( 81,8 ha —45,5%)

Vegetacdo mais fragil, altamente especializada,
onde ocorrem as espécies mais raras

Anthurium alcatrazensis
Trilepis Ihotzkiana
Tillandsia araujei

=l "@.fz prg R AMIER
Cereus fernambucensis

Neoregelia sp. e Coleocephalocereus fluminensis

Vriesea bituminosa



Mata Ombrofila Densa (60,06 ha = 33,4% )

Plumbago scandens cspccie rara, pouco coletada no
Estado de S3o Paulo

Myrcia ovata
(ameagada VU)

'. ' ¢ ! ‘ ) A
Rudgea minor ocorre amplamente na
restinga do ES e RJ, mas em Sdo Paulo,
Eugenia copacabanensis apenas nas ilhas da ESEC Tupinambas

EMEECELERYE)] e Queimada Grande

Croton compressus cm perigo de extingZo em
Sdo Paulo, onde s6 ocorre em Alcatrazes (£X)
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Répteis

ANFISBENIDEOS

Amphisbaena hogei (Amphisbaenidae), “cobra-de-duas-cabecas”

Leposternon microcephalum (Amphisbaenidae), “cobra-cega”

LAGARTOS

Hemidactylus mabouia (Gekonidae), “lagartixa”

P “ ” ' . 2z B ¢ : 1 ,.417"’ T
Mabuya macrorhyncha (Scincidae), “lagarto - = 2% § b, ‘ e ;”:4{ . =

Tupinambis cf. merianae (Teiidae), “teit”

Colobodactylus taunayi (Gymnophtlamidae), “lagarto

SERPENTES
Dipsas albifrons (Colubridae), “dormideira”
Siphlophis pulcher (Colubridae), “cobra-coral”

Micrurus cf.corallinus (Elapidae), “cobra-coral”

Bothrops alcatraz (Viperidae) - “jararaca-de-alcatrazes”
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A NEW INSULAR SPECIES OF PITVIPER FROM BRAZIL, WITH
COMMENTS ON EVOLUTIONARY BIOLOGY AND
CONSERVATION OF THE BOTHROPS JARARACA GROUP
(SERPENTES, VIPERIDAE)

OTAVIO A. V. MARQUES!, MARCIO MARTINS2Y, AND IVAN SAZIMA?

aboratério de Herpetologia, Instituto Butantan, 05535-900 Sdo Paulo SP. Brazil
2Departamento de Ecologia, Instituto de Biociéncias, C. P. 11461, Universidade de Sdo Paulo, 05422-970
Sédo Paulo SP, Brazil
sDepartamento de Zoologia and Museu de Histéria Natural, C. P. 6109, Universidade Estadual de
Campinas, 13083-970 Campinas SP. Brazil

ABSTRACT: We describe a new pitviper species, Bothrops alcatraz, of the Bothrops jararaca
group, from Alcatrazes Island. off the coast of Sio Paulo, southeastern Brazil. Tt differs from the
mainland coastal populations of B. jararaca in southeastern Brazil mostly by its darker coloration:
smaller size; lower number of ventrals, subcaudals, and infralabials; number and she ape of anterior
cephalic scales: she ape of hemipenis spines: intense coagulant activity of venom: and three specific
venom proteins. From Bothrops insularis, another island species from southeastern Brazil, the new
species differs mainly by its color pattern, smaller size, lower number of subcandals in males, and
absence of hemiclitoris in females. Bothrops alcatraz presents some features that may be viewed as
paedomorphic within the B. jararaca group, such as small adult size, proportionally large eyes.
intense coagulant venom activity, and diet composed of centipedes and lizards. We ]m\tnl ite that
the dwarfism and characteristics of venom in B. alcatraz ms iy be related to its diet (similar to that
of juveniles of the mainland B. jeraraca). Bothrops alcatraz and B. insularis may have originated
through the isolation of populations of a B. jararaca-like ancestor on the Alcatrazes and Queimada
Grande islands, re spectively. The new species is regarded as critically endangered due to its very
small area of occurrence and the declining quality of its habitat.

Key words:  Bothrops alcatraz; Crotalinae; Evolution; Island endemies; Natural history; South-
eastern Brazil

THE SYSTEMATICS of snakes of the genus  and Lamar, 1989; Hoge and Romano-
Bothrops is notoriously difficult (Campbell  Hoge, 1981; Werman, 1992), although sev-
eral species groups have been recognized

+ CORRESPONDENCE: e-mail, jararaca@ib.usp.br recently (Cadle, 1992; Gutberlet. 1998:

Jararaca-de-Alcatrazes

(Bothrops alcatraz)




Bothrops alcatraz



Anfibios

Scinax alcatraz
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Leptodactylus cf. marmoratus



Cycloramphus faustoi




Scinax alcatraz




Anfibios

Scinax alcatraz
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Leptodactylus cf. marmoratus



Aranhas

39 espécies

Gasteracantha cancriformes

Anyphaenidae

Stenoterommata sp.

Barychelidae, Gen. nov., sp. nov.
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The Central Nervous System as Target for
Antihypertensive Actions of a Proline-Rich Peptide
from Bothrops jararaca Venom

Claudiana Lameu,"* Mirian A. F. Hayashi,>*
Katia L. P. Morais,” Antonio C. M. Camargo,™

Ivo Lebrun,’ Vera Pontieri,”

Departamento de Bioquimica, Instituto
de Quimica, Universidade de Sao Paulo,
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sDepartment of Pharmacology, Universidade
Federal de Sio Paulo, S30 Pauio, Brail

'Lahnmn o de Bioguirica de Peptideos ¢

Juliano R. Guerreiro,* Eduardo F. Oliveira,”
% Henning Ulrich™

* Abstract

Pyroglutamyl proline-rich oligapeptides, present in the venom of the pit viper Bothrops
jararaca (B-PROs), are the first described naturally oceurring inhibitors of the angio-
‘tensin I-converting enzyme (ACE). The inhibition of ACE by the decapeptide Bj-PRO-
10¢ (<KENWPHPQIPF) and other Bj-PROs was classically used to explain the pharma-
cological effects of these venom peptides in mammals resulting in a decrease of blood
pressure. Recent studies, however, suggest that ACE inhibition alone is not sufficient
for explaining the antihypertensive actions exerted by these peptides. In this study, we
show that intracerebroventricular injection of B-PRO-10c induced a significant reduc-
tion of mean acerial pressuze u\m) together with a decrease of heart rate (HR) in

by , indicating that Bj-PRO-10c may act on the central

Bm\nmm ESALQ/USP, S&o Paulo, Brazi
“Laboratciio de Bioguimica e Biofisica,
Instituto Butantan, a0 Paulo, Brazil

“Department of Cell Biology and
Development, Universidade de Sao
Paulo, Sio Paulo, Brazil
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Rocdved & Decomber 206, Accapted 2
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Additional Supporting Information may be
found in the aniine ersion of this article.
Grant spansors: FAPESP (Fundacao de

Amparod Pesquisa do Estado de Sao Paulol
Conselho Nacional d

nervous system. In agreement it i supposed neuronal action, this p
dependently evoked elevations of intracellular calcium concentration (
‘mary culture from postnatal rat brain. The N-terminal sequence of the peptide was not
essential for induction of calcium fluxes, while any changes of C-terminal Pro or lle
residlues affected Bj-PRO- 106’ activity. Using calcium imaging by confocal microscopy
and fluorescence imaging plate reader analyss, we have characterized 5j-PRO-L0c-
induced [Ca™*); transients in 1at brain cells as being independent from bradykinin-
‘mediated cffects and ACE inhibition. Bj-PRO-10c induced pertussis toxin-sensitive Gy
o-protein activity mediated through a yet unknown receptor, influx and liberation
of calcium from intracellular stores, as well as reduction of intracellular cAMP levels,
Bj-PRO-10¢ promoted glutamate and GABA an that may be responsible for its
antihypertensive activity and its effect on HR. ocicty for Advan
Crom

* Key terms

Gientifico e Tecnolégico (CNPa), Braz
“Correspondence to: Henning Ulrich,
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calcium :lg‘mhng, G-protein coupled receptor;
ronal cell; snake peptide;
calcum imaging by confocal microscopy: Duorccense imaging plae rader anayels

<compounds but also for the identification of protein targels for

ventions (1). In carly 805, a new class of therapeutic agents for the
tzeatment of hypertension, namely the active site directed inhibitors of the angioten-
sin I-converting enzyme (ACE), was introduced (2). The pharmacological and bio-
chemical properties of the bradykinin-potentiating pey (BPPS), which are
‘mainly proline-rich oligopeptides found in the venom of the Brazilian snake Bothrops
jararaca (BI-PROs) (3,4), were crucial for the development of the antihypertensive
drug named Captopril (2,5). This compound represents one of the best examples of a
target-driven drug discovery (reviewed in Ref. 6).

Bj-PROS belong to a class of oligopeptides consisting of 5-14 amino acids with
both a canonical N-terminal pyroglutamyl moiety and a C-terminal prolyl residue

ANIMAL toxins have largely contributed not enly to the discovery and development
u




Uss Oral

U30 PEDATRC) ¢ ADULTo

| Medicamento [

Genérico




(=

available at www.sciencedirect.com [——

Séo Paulo, 02/02/2006 - Boletim n°1782

- . .
*.* ScienceDirect

journal homepage: www.elsevier.com/locate/peptides

Crotalphine, a novel potent analgesic peptide from the

venom of the South American rattlesnake Crotalus 75 j [ammscoiopla .
2% ENPAK é opgao a morfina

durissus terrificus O oy ok B para tratar dor de cancer
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ARTICLE INFO ABSTRACT

Article history: ‘We have shown that the venom of the South American rattlesnake Crotalus durissus terrificus
Received 20 February 2008 induces a long-lasting antinociceptive effect mediated by activation of x- and 8-opioid
Received in revised form receptors. Despite being mediated by opioid receptors, prolonged treatment with the
7 April 2008 crotalid venom does noet cause the development of peripheral tolerance or abstinence
Accepted 8 April 2008 symptoms upen withdrawal. In the present study, we have isolated and chemically char-
Published on line 20 May 2008 acterized a novel and potent antinociceptive peptide responsible for the oral opioid activity
of this crotalid venom. The amino acid sequence of this peptide, designated crotalphine,
Keywords: was determined by mass spectrometry and corroborated by solid-phase synthesis to be
Crotalphine «<EFSPENCQGESQPC, where <E is pyroglutamic acid and the two cysteine residues forminga
Antinociception disulfide bond. This 14-amino-acid residue sequence is identical to the y-chain sequence of
Opioid receptor crotapotin, a non-toxic component of this snake venom. Crotalphine, when orally admi-
Pain nistered {0.008-25 pg'kg), induces antinociceptive effect in the prostaglandin E;- and car-
Snake venom rageenin-induced mechanical hyperalgesia models in rats and in the hot-plate test in mice
Crotalphine was also effective when administered by intravenous (0.0032-0.04 ug/kg) or
intraplantar (s.c., 0.00006-0.3 ug/paw) Toutes. In the mechanical hyperalgesia models,
crotalphine shows a long-lasting (5 days) antinociceptive effect. o-Phe-Cys-Tyr-o-Trp-
Orn-Thr-Pen-Thr amide (CTOF) and N,N-diallyl-Tyr-Aib-Aib-Phe-Leu (ICI 174,864), antago-
nists of p- and &-opioid receptors, respectively, did not alter the antinociceptive effect of the
peptide, whereas nor-binaltorphimine, an antagenist of x-opioid receptors, blocked this
effect. These results indicate that crotalphine induces antinociception mediated by activa-
tion of k-opioid receptors and may centribute to the antinociceptive effect of the crotalid
venom.
@ 2008 Elsevier Inc. All rights reserved

1. Introduction and chronic pain [3,6,12,22,34,39]. Among those is the venom

of the South American rattlesnake Crotalus durissus terrificus.
Several snake venoms have been shown to display analgesic Data from the beginning of the last century indicate that this
properties in humans and in experimental models of acute crotalid venom, when administered in different formulations

° Corresponding author. Tel.: 455 11 3726 7222; fax: +55 11 3726 1505
E-mail address: yarac@attglobal.net (¥. Cury)

? Present address: Institute of Natural Medicine, University of Toyama, 2630 Sugitani, Toyama-shi, Toyama 930-0194, Japan.

0196-9781/% — see front matter © 2008 Elsevier Inc. All rights reserved
doi:10.1016/]. peptides.2008.04.003 B U I A N I A N
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Bothrops jararaca (pool)

Bothrops alcatraz

Available online at www.sciencedirect.com

¢ and Physiclogy, Part C 141 (2005) 117 - 123

www.elsevier.com/locate/cbpe

Biological and immunological properties of the venom of
Bothrops alcatraz, an endemic species of pitviper from Brazil

M.E.D. Furtado *

Laboratirio de Herpetologia, Instituto Butanian, Av. Fital Brasil, 1500, 03503-9%), 5do Paulo, SP. Brazil

Received 12 December 2003; received in revised form 19 September 2004; accepted 20 September 2004
Available online 5 July 2005

Abstract

Bothrops alcatraz is a new pitviper species derived from the Bothrops jararaca group, whose natural habitat is situated in Aleatrazes
Archipelago, a group of marine islands near S3o Paulo State coast in Brazil. Herein, the biological and biochemical propertics of venoms of
four adult specimens of B. alcatraz were examined comparatively 1o a reference pool of Bothrops jararaca venom. Both venoms showed
sumilar activities and clectrophoretic pattems, but B. alcatraz venom showed three protein bands of molecular masses of 97, 80 and 38 kDa
that were not present in B. jararaca reference venom. The i.p. median lethal dose of B. alcatraz venom ranged from 5.1 to 6.6 mg/kg, while it
was 1.5 mg/kg for B. jararaca venom. The minimum hemorrhagic dose of B. jararaca venom was 0.63, whereas 2.28 pg/mouse for B.
alcatraz venom. In contrast, B. alcatraz venom was more potent in regard to procoagulant and proteolytic activities. These differcnces were
supported by western blotting and neutralization tests, employing commercial bothropic antivenom, which showed that hemorrhagic and
lethal activities of B. alcatraz venom were less effectively inhibited than B. jararaca venom. Such results evidence that B. alcatraz shows
quantitative and qualitative differences in venom composition in comparison with its B. jararaca relatives, which might represent an

optimization of venom towards a specialized diet.
© 2005 Elsevier Inc. All rights reserved.

Keywords: Viperidae; Bothrops alcatraz; 1sland species; Venom activities; Serum neutralization

1. Intreduction

The neotropical pitviper, Bothrops jararaca (Wagler,
1824) occurs in southeastern Brazil, from southern Bahia
(14° 488, 39° 03'W) to Rio Grande do Sul (29° 45'S, 57°
07" W), extending westwards into the extreme eastem Mato
Grosso do Sul (23° 058, 55° 13'W) (Campbell and Lamar,
1989; data from the Museum Collection of Instituto
Butantan). It is also known in disjunctive populations on
marine islands, mainly in Sdo Paulo State coast (Campbell
and Lamar, 1989).

Bothrops jararaca is a forest dweller that may live in
disturbed habitats and is also found in umbrophilous forest
or semi-decidous seasonal forest, including highly degraded
formations and even cultivated fields (Sazima, 1992). This

+55 11 37267222x2239; fax: +53 11 37261505.
E-mail address: fatifurado@butantan gov.br.

1532-0456/8 - see front matter & 2005 Elsevier Inc. All rights reserved.
doi:10.1016/.cc2.2004.09.016

species is abundant in southeastern Brazil and is the cause of
most of human snakebites (90%) in the region (Fan and
Cardoso, 1995).

Bothrops jararaca venom has been the object of many
investigations, showing a broad range of actions, such as
activation of blood coagulation cascade and platelets (Nahas
et al., 1979; Zingali et al., 1990; Kamiguti and Sano-
Martins, 1995), induction of local and systemic hemorrhage
(Mandelbaum et al., 1976; Assakura et al., 1986; Kamiguti
et al.,, 1991), and also induction of edema and inflammation
(Cury et al.,, 1994; Farsky et al., 1997).

Differences in venom composition and activities depend
upon snake age (Kamiguti et al., 1987; Furtado et al,
1991a,b) and individual variations. In fact, Schenberg
(1961) noticed more than fifty immunological varieties of
B. jararaca venom. In addition, Monteiro et al. (1997) have
observed more than one isoform of bothrojaracin, a potent
inhibitor of thrombin, isolated from individual venoms.
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CYCLORAMPHIDAE Conservation Actions

Taxonomy [top]

Kingdom Phylum Class Order
AMNIMALIA CHORDATA AMPHIBIA ANMURA
Sclentific Name: Cycloramphus faustoi &View Printer Friendl
Species Authority:  Brasileiro, Haddad, Sawaya & Sazima, 2007

Taxonomic Notes:  In the Cycloramphus eleutherodactylus group. It can be distinguished from other
congeners by a combination of morphological characters and advertisement call features
(Brasileiro et al. 2007).

Assessment Information [top]

Red List Category
& Criteria:

Year Published:
Assessor/s:
Reviewer/s:

2008
Cinthia Brasileiro
Ariadne Angulo and Simon Stuart

Contributor/s:

Justification:
Listed as Critically Endangered because its area of occupancy is less than 10 km?, its distribution is confined to
an island, and there is the potential threat of human-induced fires on the island.

Geographic Range [top]

Range Description:

Countries:

Cycloramphus faustoi is only known from Saco do Funil (24 05 568.4 5, 45 41 42.3 W) at
the island llha dos Alcatrazes (135 ha), municipality of S8o Sebastido, state of S&o Paulo,
southeastern Brazil (Brasileiro et al, 2007). The species was recorded between 20 and
100 m asl, but it may occur a little higher (maximum elevation on the island: 150 m asl).
(C.A Brasileiro pers. comm. 2008).

Native:
Brazil (S&o0 Paulo)

Cycloramphus faustoi
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Taxonomy
Assessment Information

Geographic Range

Kingdom Phylum Class Order Family
nc-m-arvaﬁurﬁ:m::::: ANIMALIA CHORDATA AMPHIBIA ANURA HYLIDAE
Scientific Name: Scinax alcatraz
Species Authority:  (B. Lutz, 1973)
ANYONE CAN Taxonomic Notes:  This species was removed from synonymy (as a subspecies) of Scinax catharinae by

CHANGE EVERYTHING Pelxofo (1988).
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Red List Category  Critically Endangered B1ab(jii}+2abiiii) ver 3.1
& Criteria:

Year Published: 2004
Assessorls: Miguel Trefaut Rodrigues, Carlos Alberto Gongalves da Cruz

Reviewerls: Global Amphibian Assessment Coordinating Team (Simon Stuart, Janice Chanson, Neil
Cox and Bruce Young)

Contributor/s:

Justification:

Listed as Critically Endangered because its Extent of Occurrence is less than 100 km2 and its Area Of
Qccupancy is less than 10km2, all individuals are in a single location, and there is continuing decline in the
extent and quality of its habitat on the Ilha de Alcatrazes, southern Brazil.

Geographic Range [top]

Range Description: = This species is known only from the type locality: Ilha de Alcatrazes, an island off the
coast of the state of S3o0 Paulo, Brazil. The maximum elevation of the island is no more
than 100m asl.

Countries: Native:
Brazil

Range Map: Click here to open the map viewer and explore range.

Population

Habitat and Ecology
Threats
Conservation Actions
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Scinax alcatraz
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Habitat and Ecology
Kingdom Phylum Class Order Family ?Ert;;atts and Ecolo

ANIMALIA CHORDATA REPTILIA SQUAMATA VIPERIDAE
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Scientific Name: Bothropoides alcatraz
Species Authority:  (Marques, Martins & Sazima, 2002)

Common Name/s:
English — Alcatrazes Lancehead

Synonym/s: Bothrops alcatraz Marques, Martins & Sazima, 2002
Bothrops sp.

Taxonomic Notes:  Was originally listed as Bothrops sp.

Assessment Information [top]

Red List Category Critically Endangered Biab(iiiy+2ab(iii) ver 3.1
& Criteria:

Year Published: 2004

Assessor/s: Margques, O.AN., Martins, M. & Sazima, |.

Reviewer/s: Hilton-Taylor, C. & Pollock, C.M. (Red List Programme Office)
Contributor/s:

Justification:

The Alcatrazes lancehead is known only from one location: a small island off southeastern Brazil (total area 1.35
km?}. Although the species is relatively common on the island, its highly restricted range and continuing decline
in habitat quality, as a result of the island being used target practice by the Brazilian Nawvy, qualify the species for
the Critically Endangered category.

History: 2000 - Critically Endangered

Geographic Range [top]

Range Description: Bothrops alcatraz is known only from Alcatrazes Island (1.35 km?), the largest of four
small islands of Alcatrazes Archipelago, approximately 35 km from the coast of S&o
Paulo, southeastern Brazil.

Countries: Native:
Brazil (S&o Paulo)

Bothrops alcatraz







