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INTRODUÇÃO AOS TESTES DE ECOTOXICOLOGIA

BIO-INDICADORES: ORGANISMOS QUE EXPRESSAM SINTOMAS PARTICULARES OU RESPOSTAS QUE
INDIQUEM MUDANÇAS EM ALGUMA INFLUÊNCIA AMBIENTAL, GERALMENTE DE FORMA QUALITATIVA
(HAWKSWORTH, 1992). DÃO INFORMAÇÃO QUALITATIVA (WOLTERBEEK ET AL., 1995).

BIO-MONITORES: ORGANISMOS, CUJA DISTRIBUIÇÃO E POPULAÇÕES SÃO ESTUDADOS DURANTE UM CERTO
ESPAÇO DE TEMPO, E COMPARADOS A UM MODELO, ONDE OS DESVIOS DO ESPERADO SÃO AVALIADOS. DÃO
INFORMAÇÃO QUANTITATIVA (WOLTERBEEK ET AL., 1995).

BIO-MARCADORES: SÃO ENTIDADES QUE PODEM SER MEDIDAS EXPERIMENTALMENTE E INDICAM A
OCORRÊNCIA DE UMA DETERMINADA FUNÇÃO NORMAL OU PATOLÓGICA DE UM ORGANISMO OU UMA RESPOSTA
A UM AGENTE STRESSOR.
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INTRODUÇÃO AOS TESTES DE ECOTOXICOLOGIA

TESTES DE TOXICIDADE AGUDA
ACUTE TOXICITY DESCRIBES THE ADVERSE EFFECTS OF A SUBSTANCE THAT RESULT EITHER FROM A SINGLE
EXPOSURE OR FROM MULTIPLE EXPOSURES IN A SHORT PERIOD OF TIME. TO BE DESCRIBED AS ACUTE TOXICITY,
THE ADVERSE EFFECTS SHOULD OCCUR WITHIN 14 DAYS OF THE ADMINISTRATION OF THE SUBSTANCE.

TESTES DE TOXICIDADE CRÓNICA
CHRONIC TOXICITY, THE DEVELOPMENT OF ADVERSE EFFECTS AS A RESULT OF LONG TERM EXPOSURE TO A
CONTAMINANT OR OTHER STRESSOR, IS AN IMPORTANT ASPECT OF AQUATIC TOXICOLOGY. ADVERSE EFFECTS
ASSOCIATED WITH CHRONIC TOXICITY CAN BE DIRECTLY LETHAL BUT ARE MORE COMMONLY SUBLETHAL,
INCLUDING CHANGES IN GROWTH, REPRODUCTION, OR BEHAVIOR. CHRONIC TOXICITY IS IN CONTRAST TO ACUTE
TOXICITY, WHICH OCCURS OVER A SHORTER PERIOD OF TIME TO HIGHER CONCENTRATIONS. VARIOUS TOXICITY
TESTS CAN BE PERFORMED TO ASSESS THE CHRONIC TOXICITY OF DIFFERENT CONTAMINANTS, AND USUALLY LAST
AT LEAST 10% OF AN ORGANISM’S LIFESPAN.
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Phaeodactylum tricornutum
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PHAEODACTYLUM TRICORNUTUM

Phaeodactylum tricornutum
Diatomácea modelo da Ecotoxicologia
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TÉCNICAS ÓPTICAS

• Aplicação de técnicas ópticas para detecção não invasiva de sinais de toxicidade
a) Fluorometria de pulso modulado (PAM)
b) Fluorometria de Imagem (Imaging-PAM)
c) Fluorescência Induzida por Laser (LIF)
d) Reflectância por Espectrorradiometria
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PULSE AMPLITUDE MODULATED (PAM) FLUOROMETRY
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PULSE AMPLITUDE MODULATED (PAM) FLUOROMETRY
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Phaeodactylum tricornutum
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Phaeodactylum tricornutum
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EXEMPLOS - SDS

Phaeodactylum tricornutum

-0,2 -0,1 0 0,1 0,2
CAP1

-0,1

0

0,1

0,2

C
A

P
2

Normalise
Resemblance: D1 Euclidean distance

Dose
0
0.1
1
3



ECOTOXICOLOGIA 2018/2019 – AULA TP 1
EXEMPLOS - IBUPROFENO

Phaeodactylum tricornutum
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CASO PRÁTICO DE ESTUDO: GLIFOSATO
GLYPHOSATE (IUPAC NAME: N-(PHOSPHONOMETHYL)GLYCINE) IS A
BROAD-SPECTRUM SYSTEMIC HERBICIDE AND CROP DESICCANT. IT IS AN
ORGANOPHOSPHORUS COMPOUND, SPECIFICALLY A PHOSPHONATE,
WHICH ACTS BY INHIBITING THE PLANT ENZYME 5-
ENOLPYRUVYLSHIKIMATE-3-PHOSPHATE SYNTHASE. IT IS USED TO KILL
WEEDS, ESPECIALLY ANNUAL BROADLEAF WEEDS AND GRASSES THAT
COMPETE WITH CROPS. IT WAS DISCOVERED TO BE AN HERBICIDE BY
MONSANTO CHEMIST JOHN E. FRANZ IN 1970. MONSANTO BROUGHT
IT TO MARKET FOR AGRICULTURAL USE IN 1974 UNDER THE TRADE
NAME ROUNDUP. MONSANTO'S LAST COMMERCIALLY RELEVANT UNITED
STATES PATENT EXPIRED IN 2000.

EPSP SYNTHASE IS THE BIOLOGICAL TARGET FOR
THE HERBICIDE GLYPHOSATE. GLYPHOSATE IS A COMPETITIVE
INHIBITOR OF PEP, ACTING AS A TRANSITION STATE ANALOG THAT
BINDS MORE TIGHTLY TO THE EPSPS-S3P COMPLEX THAN PEP
AND INHIBITS THE SHIKIMATE PATHWAY. THIS BINDING LEADS TO
INHIBITION OF THE ENZYME'S CATALYSIS AND SHUTS DOWN THE
PATHWAY. EVENTUALLY THIS RESULTS IN ORGANISM DEATH FROM
LACK OF AROMATIC AMINO ACIDS THE ORGANISM REQUIRES TO
SURVIVE.

https://en.wikipedia.org/wiki/Biological_target
https://en.wikipedia.org/wiki/Herbicide
https://en.wikipedia.org/wiki/Glyphosate
https://en.wikipedia.org/wiki/Competitive_inhibition
https://en.wikipedia.org/wiki/Transition_state_analog
https://en.wikipedia.org/wiki/Shikimate_pathway
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DELINEAMENTO EXPERIMENTAL

Control Low GLYPH Medium GLYPH High GLYPH

EFEITOS NO CRESCIMENTO (EC50, IC50)

BIOMARCADORES BIOFÍSICOS
FLUORESCENCIA DE PULSO MODULADO DA CLOROFILA A

BIOMARCADORES BIOQUÍMICOS
PEROXIDAÇÃO LIPÍDICA (TBARS)
PREFIL PIGMENTAR
SUPERÓXIDO DISMUTASE



ECOTOXICOLOGIA 2018/2019 – AULA TP 1
INHIBITORY CONCENTRATION (IC50) 

THE HALF MAXIMAL INHIBITORY CONCENTRATION (IC50)
VALUE DETERMINATION: THE HALF MAXIMAL INHIBITORY
CONCENTRATION IS A MEASURE OF THE EFFECTIVENESS OF A
COMPOUND IN INHIBITING BIOCHEMICAL PROCESSES AND
BIOLOGICAL FUNCTIONS.
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INHIBITORY CONCENTRATION (IC50) 
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HALF MAXIMAL EFFECTIVE CONCENTRATION (EC50) 

HALF MAXIMAL EFFECTIVE CONCENTRATION (EC50) REFERS TO
THE CONCENTRATION OF A DRUG, ANTIBODY OR TOXICANT
WHICH INDUCES A RESPONSE HALFWAY BETWEEN THE BASELINE
AND MAXIMUM AFTER A SPECIFIED EXPOSURE TIME.



ECOTOXICOLOGIA 2018/2019 – AULA TP 1
TRABALHOS EM CURSO E PERSPETIVAS DE MESTRADO

CLIMATE CHANGE IMPACTS IN MARINE ORGANISMS

NANOTOXICOLOGY

PHARMACO-TOXICOLOGY

MULTI-GENERATIONAL EVOLUTION


