SEMINARIO DE RESPONSABILIDADE
TECNICA EM ESTABELECIMENTOS DE
AQUICULTURA E INDUSTRIA DE PESCADO

Anatomia e fisiologia do camardo
(sistema imune)




Litopenaeus vannamei

Filo: Crustacea
Subfilo: Malacostraca
aridea
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Sub-familia: Penaeinae
Género: Litopenaeus

Espécie: Litopenaeus vannamei.
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Litopenaeus vannamei

MORFOLOGIA EXTERNA
Cefalotorax Latim crusta

Carapaga dura

Crescimento

‘ Desfazem do

exosqueleto "apertado"
(formar um novo)

MUDA OU ECDISE

Abdomem




MORFOLOGIA EXTERNA

Melanoforos - granulos pretos

Leucoforos - granulos brancos CROMATOFOROS

Eritroforos - granulos vermelhos

Xantoforos - granulos amarelos Controlado por hormanios
(glandula sinus)

e pelo sistema nervoso
central anterior




MORFOLOGIA EXTERNA

cephalothorax abdomen
antennule abdominal segments
antennal [lagellum pleopods
compound eye tail
carapace uropods
rostrurm telson
periopods integument

Fonte: Lightner, D.V.




ANTENULAS

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
- periopods integument
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Primeiras antenas - 1 par

Fungdo: quimiorreceptores

Fonte: Lightner, D.V.



FLAGELO ANTENAL

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
periopods integument

Segundas antenas - 1 par

Fungdo: sensores tacteis (detecgao de
predadores, alimentos)

Fonte: Lightner, D.V.



OLHOS

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
periopods integument

Fungdo: reprodugdo (fémea) - ablagdo

Fonte: Lightner, D.V.



CARAPACA

cephalothorax abdomen
aritennule abdominal segments
antennal lagellum pleopaods
compound eye tail
carapace uropods
rostrurm Lelson
periopods integument

suporte e barreira protetora

Fonte: Lightner, D.V.



ROSTRUM

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
periopods integument

Funcdo: defesa?

Fonte: Lightner, D.V.



PERIOPODOS

cephalothorax
antennule
antennal flagellum
compound eye
carapace
rostrum
periopods
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EPIPODITOS “ X

abdomen
abdominal segments
pleopods
tail
uropods
telson
integument

Fungdo: locomogao (andar)

Fonte: Lightner, D.V.



PATA QUELADA OU PINCA
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Fungdo: apreensdo de alimentos; defesa.

Fonte: Mendes, P.P.



SEGMENTOS ABDOMINAIS

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
periopods integument

6 segmentos

Fungao contragoes rdapidas para o escape de
predadores

Fonte: Lightner, D.V.



PLEIOPODOS

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
periopods integument

Fungdo: locomogdo (natagao)

Fonte: Lightner, D.V.



CAUDA

cephalothorax abdomen
antennule abdominal segments
antennal flagellum pleopods
compound eye tail
carapace uropods
rostrum telson
periopods integument
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Fungdo: natagao (diregao)

Fonte: Lightner, D.V.



UROPODOS

cephalothorax
antennule
antennal flagellum
compound eye
carapace
rostrum

periopods
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abdomen
abdominal segments
pleopods
tail
uropods
telson
integument

Fungdo: natagao (diregao)

Fonte: Lightner, D.V.



TELSON

cephalothorax
antennule
antennal flagellum
compound eye
carapace
rostrum
periopods

abdomen
abdominal segments
pleopods
tail
uropods
telson
integument

Fungdo: locomogdo (natagao)

Fonte: Lightner, D.V.



Morfologia externa

abdomem cefalotorax

rostrum

pleiopodos periopodos

Fonte: Mendes, P.P.




MORFOLOGIA INTERNA

SISTEMA DIGESTORIO

Fonte: Lightner, D.V.



BOCA

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Fonte: Lightner, D.V.




ESTOMAGO

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Pr‘oven’rmculo e esofago

Fonte: Lightner, D.V.




INTESTINO
PORCAO MEDIA

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Fonte: Lightner, D.V.



INTESTINO
PORCAO FINAL

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Fonte: Lightner, D.V.




ceco posterior

ceco hepdtico anterior

FUNCAO
Receber o conteldo do intestino delgado e comegar a
reabsorgdo de agua e nutrientes.

Fonte: Lightner, D.V.



HEPATOPANCREAS

digestive system
oral region
stomach
midgut
hindgut, anus
midgut ceca
hepatopancreas

arteries, veins and sinuses lymphoid organ

heart

reproductive organs ovaries
reproductive organs testes
central nervous system

aills

hematopoietic tissue
antennal gland

Fonte: Lightner, D.V.



SISTEMA CIRCULATORIO

digestive system
oral region
stomach
midgut
hindgut, anus
midgut ceca
hepatopancreas

arteries, veins and sinuses lymphoid organ

heart

reproductive organs ovaries
reproductive organs testes
central nervous system

gills

hematopoietic tissue
antennal gland

Fonte: Lightner, D.V.



HEMOLINFA

Constituida por uma fragdo celular (hemdcitos)
uma fragdo humoral (plasma)

Hialinos (HH);
Granulos pequenos (HGP);
Granulos grandes (HGG).

Hemocitos circulantes

u‘ metabolismo de carboidratos, transporte e

armazenamento de lipoproteinas e
aminodcidos, reparo de lesdes e injurias,
coagulagdo e defesa contra invasdo de

micro-organismos e parasitos.




Primeira linha de defesa

v'Exoesqueleto (carapaga externa rigida) - barreira
fisico-quimica protetora);

v Trato digestivo - revestido de uma capa quitinosa,
ambiente acido, enzimas.

&

Reagodes imunoldgicas

Sistema imune inato

(Ndo tem sistema adaptativo - infinidade de receptores e
anticorpos altamente especificos e indugdo de células de
memorias) - inviabiliza vacinas




Sistemas de defesa
v' Coagulagdo da hemolinfa;

v Melanizagdo mediada pelo sistema profenoloxidase
(proPO):

v Reconhecimento e aglutinagdo celular mediados pelas
lectinas;

v’ Sistemas antibacterianos, antifingicos e antivirais
mediados pelos peptideos antimicrobianos, RNA de
interferéncia e por proteinas de reconhecimento
padrdo;

v Sistema fagocitico e de encapsulamento.
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Invasdo de
micro-organismo

Migragdo dos
hemocitos

¥

INFLAMACAO

-

Sitios de infecgdo

b fagocitose - formagdo de agregados celulares
densos em torno das particulas

invasoras

¥

Pode ocorrer liberagdo de diferentes moléculas capazes
de neutralizar e degradar os agentes patdgenos.




Linha de defesa » fagocitose

Quando hd invasdo massiva de micro-organismos ou
particulas/patdgenos de grande tamanho, ndo sendo possivel
a fagocitose, desencadeia-se a formagdo de cdpsulas
celulares e nodulos.

Rodeiam a grande quantidade de micro-
organismos e sdo capturados para dentro das
células agregadas, semelhantes a cdpsulas.

Capsulas
celulares

Formacdo Agregagqo de varias capas de hemadcitos ao rgdor
de do patégeno de grande tamanho (hifas,
nematdides, algumas formas de protozodrios).

nodulos

Disseminagdo e produgdo de septicemia.



CORACAO

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus agills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Fonte: Lightner, D.V.




SISTEMA REPRODUTIVO FEMEA

digestive system
oral region
stomach
midgut
hindgut, anus
midgut ceca
hepatopancreas

arteries, veins and sinuses lymphoid organ

heart

reproductive organs ovaries
reproductive organs testes
central nervous system

gills

hematopoietic tissue
antennal gland

TELICO

Fonte: Lightner, D.V.



SISTEMA REPRODUTIVO MACHO

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

T  PETASMA

Fonte: Lightner, D.V.




SISTEMA NERVOSO CENTRAL

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Fonte: Lightner, D.V.




BRANQUIAS

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ
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hipoxia Osmorregulagdo

Fonte: Lightner, D.V.



ORGAO HEMATOPOIETICO

digestive system
oral region
stomach
midgut
hindgut, anus
midgut ceca
hepatopancreas

arteries, veins and sinuses lymphoid organ

heart

reproductive organs ovaries
reproductive organs testes
central nervous system

gills

hematopoietic tissue
antennal gland

Fonte: Lightner, D.V.



GLANDULA ANTENAL

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus gills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

Fonte: Lightner, D.V.




ORGAO LINFOIDE

digestive system heart
oral region reproductive organs ovaries
stomach reproductive organs testes
midgut central nervous system
hindgut, anus aills
midgut ceca hematopoietic tissue
hepatopancreas antennal gland

arteries, veins and sinuses lymphoid organ

 CELULAS DE MEMORIAS

Fonte: Lightner, D.V.



