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CaatingaCaatinga: ~1.000.000 Km2: ~1.000.000 Km2





Most species have a long history of adaptation to the Most species have a long history of adaptation to the 
heat and dryness of the Caatinga…heat and dryness of the Caatinga…



…the rivers whose headwaters are located in the sertão run 
dry for five to seven months every year...



…and during the long drought, the sertão is often like a 
cloudy semi-desert, with no rainfall…



…the region’s rainfall varies between 
300 and 800 mm p.a…

…the region’s rainfall varies between 
300 and 800 mm p.a…



…in the midst of so much aridity, the 
Caatinga can surprise us with 

"islands of humidity" and fertile 
soils…

…in the midst of so much aridity, the 
Caatinga can surprise us with 

"islands of humidity" and fertile 
soils…





…because of its high biological diversity!…because of its high biological diversity!



Nature's BlockbustersNature's Blockbusters

During evolution, During evolution, poisonous animalspoisonous animalsbecame became 
specialized in affecting vital functions of their preyspecialized in affecting vital functions of their prey

For instance, venom from For instance, venom from BothropsBothropsor or CrotalusCrotalusFor instance, venom from For instance, venom from BothropsBothropsor or CrotalusCrotalus
snakes harm, respectively, the cardiovascular snakes harm, respectively, the cardiovascular 
system and the central nervous tissue of their preysystem and the central nervous tissue of their prey

However, snake venoms However, snake venoms nevernever limit their action to a limit their action to a 
single target moleculesingle target moleculein order to affect an in order to affect an 
important physiological function of their prey important physiological function of their prey 



BIODIVERSITYBIODIVERSITY

For millions of years the animal venoms have For millions of years the animal venoms have 
designed their designed their own blockbuster drugsown blockbuster drugswith the with the 

help of natural selection onlyhelp of natural selection onlyhelp of natural selection onlyhelp of natural selection only

In general, In general, toxinstoxins form the main compounds form the main compounds 
found in venoms, secretions, and other found in venoms, secretions, and other 

components from a variety of animals, plants, components from a variety of animals, plants, 
and microbial sourcesand microbial sources



TOXINSTOXINS

ToxinsToxins can be used for can be used for defensivedefensivepurposes or to purposes or to 
damagedamagethe cardiovascular and nervous systems, the cardiovascular and nervous systems, 

causing blood clotting and fibrinolysis, cell causing blood clotting and fibrinolysis, cell causing blood clotting and fibrinolysis, cell causing blood clotting and fibrinolysis, cell 
migration, inflammatory processes, paralysis, etc.migration, inflammatory processes, paralysis, etc.

Due to its high target specificity the toxins present Due to its high target specificity the toxins present 
in the venomsin the venoms have been used increasingly as have been used increasingly as 

pharmacological tools and prototypes pharmacological tools and prototypes for drug for drug 
developmentdevelopment



TOXINSTOXINS

ToxinsToxins areare selective,selective, potentpotent andand stablestableToxinsToxins areare selective,selective, potentpotent andand stablestable
molecules,molecules, representingrepresenting aa uniqueunique sourcesource ofof
leadsleads andand structuralstructural templatestemplates forfor newnew
therapeutictherapeutic agentsagents



Leptodactylus pentadactylusLeptodactylus pentadactylus



STUDY OF BIOACTIVE SUBSTANCESSTUDY OF BIOACTIVE SUBSTANCES
Isolated from Isolated from LeptodactylusLeptodactylus pentadactyluspentadactylus

skin secretionskin secretionskin secretionskin secretion



Cromatografia do exsudato da pele do L. 
pentadactylus

16

36

35

34



16

CitrobacterCitrobacter



16

PseudomonasPseudomonas



LeptoglycinLeptoglycin
A new A new GlycineGlycine//LeucineLeucine--rich antimicrobial rich antimicrobial 

peptidepeptide

GLLGGLLGGLLGGLLG PPLLGGGGGGGGGLLLLGGGGGGGGGLL



Antimicrobial activity assays of leptoglycin

Microorganisms
MIC 
(µM)

Gram-negative bacteria

Pseudomonas aeruginosa ATCC 9027 7

Escherichia coli ATCC 28922 50

Citrobacter freundii ATCC 8090 75

Gram-positive bacteria

Staphylococcus aureus ATCC 25.923 N.A.

Enterococcus faecalis ATCC 29912 N.A.Enterococcus faecalis ATCC 29912 N.A.

Micrococcus luteus ATCC 9341 N.A.

Yeast

Candida albicans N.A.

Candida tropicalis N.A.

Filamentous fungi

Microsporum canis CEMM 01-2-133 N.A.

Trichophyton rubrum CEMM0 1-1-100 N.A.

Hemolysis % N.A.







Testes Antifúngicos
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Testes Antifúngicos



Leptoxina (Lp8), a  proteic toxinLeptoxina (Lp8), a  proteic toxin

PURIFICATION:PURIFICATION:
Sephacryl SSephacryl S--200200 columncolumn



Leptoxina (Lp8), a  proteic toxinLeptoxina (Lp8), a  proteic toxin
cDNA librarycDNA library



RELAXANT ACTIVITY OF A PROTEIC RELAXANT ACTIVITY OF A PROTEIC 
TOXIN (Lp8) ON RAT AORTATOXIN (Lp8) ON RAT AORTA

Toxin Lp8 induces endotheliumToxin Lp8 induces endothelium--dependent dependent 
vasorelaxation via release of nitric oxide vasorelaxation via release of nitric oxide vasorelaxation via release of nitric oxide vasorelaxation via release of nitric oxide 

coherent with a previously reported coherent with a previously reported hipotensivehipotensive
effect effect in vivoin vivo . . 



The Most Potent Toxins 

Toxins                     Origin              LD50% (mmmmg/Kg)

Tetrodotoxin           Bacteria                100
Whole venom Pelobates fuscus              2.2Whole venom Pelobates fuscus              2.2
Taipoxina Oxyuranus scutellatus        2.1
Dioxin                                                         1
Leptoxina        L. pentadactylus 0.5 
Toxina botulínica   C. botulinum 0.01



CrotalusCrotalus durissusdurissus
cascavellacascavella



Genus Genus CrotalusCrotalus
(cascavel, boicininga, maracambóia)(cascavel, boicininga, maracambóia)

CrotalusCrotalus durissusdurissus
cascavellacascavella



-- New Structure: New Structure: 88XXaaaa--IPPIPP

New Bradykinin Potentiate PeptideNew Bradykinin Potentiate Peptide













-- New Structure: New Structure: 88XXaaaa--IPPIPP

-- LongLong --duration of antiduration of anti --hypertensiv hypertensiv 

New BPPNew BPP

-- LongLong --duration of antiduration of anti --hypertensiv hypertensiv 
effects:effects: New mechanism of action ????New mechanism of action ????

-- Me betterMe better modelmodel natural ??natural ??



STUDY OF SUBSTANCES  WITH STUDY OF SUBSTANCES  WITH ANESTHETIC ANESTHETIC 
ACTIONACTION FROM ANIMAL VENOMSFROM ANIMAL VENOMSACTIONACTION FROM ANIMAL VENOMSFROM ANIMAL VENOMS


