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Tecidos linféides primarios
Funcao principal - ontogenia
TIMO e MEDULA OSSEA

Tecidos linféides secundarios

Funcgao principal — vigilancia imune
respostas imunes

LINFONODOS, BACO, PLACAS DE PEYER,

TONSILAS, TECIDOS LINFOIDES ASSOCIADOS

A MUCOSAS (MALT)
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TECIDOS LINFOIDES PRIMARIOS — ONTOGENIA
TIMO E MEDULA OSSEA

Haematopoietic
stem cell

Stromal
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TECIDOS LINFOIDES SECUDARIOS — ATIVACAO
BACO, LINFONODOS, TECIDOS LINFOIDES ASSOCIADOS A MUCOSAS



SISTEMA LINFATICO

cadeia de vasos e linfonodos que percorrem

O organismo todo, cujo conteudo chega a circulacao sanguinea
Através do duto toracico

LINFONODO




MOLECULAS E ANTIGENOS CIRCULAM PELO ORGANISMO

http://www.youtube.com/watch?v=Kh-
XdNnTZUo&feature=player embedded



http://www.youtube.com/watch%3Fv=Kh-XdNnTZUo&feature=player_embedded

RESPOSTA INATA - PRINCIPAIS CARACTERISTICAS

RAPIDA
DISTRIBUIDA POR TODO O ORGANISMO
DISTINCAO ENTRE PROPRIO E NAO PROPRIO

RECEPTORES PARA PATOGENOS CODIFICADOS PELAS LINHAGENS
GERMINATIVAS

SINALIZACAO, AMPLIFICACAO



especificidade

Imunidade inata

Imunidade adaptativa

Padrdoes moleculares associados a
patdégenos
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microbes\[ A

Identical
mannose
receptors

Detalhes estruturais
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Codificados na linhagem germinativa
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Discriminagao
proprio

Sim, células préprias ndo sao
reconhecidas ou apresentam
mecanismos de prevengao

Sim, por selecao contra
antigenos préprios (pode
ser

imperfeita)




RECEPTORES PARA PADROES MOLECULARES
ASSOCIADOS A PATOGENOS

Surface TLRs
(TLR-2, 4, 5);
Bacterial lipids,
Flagellin, etc.

Viral RNA Bacterial
peptoglycans
N
@
CARD-family cytosolic (NODD>
sensors (RIG-I, others):
Viral RNA NLR-family cytosolic

Plasma
Endosome Cytoplasm o ne

[
T\\l\
Endosomal TLRs
(TLR-7, 8, 9):

Viral RNA,
CpG DNA

sensors (NODZ2, others):
Bacterial peptidoglycans
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Intraepithelial
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Morte de microbios e
células infectadas por
linfocitos intraepiteliais
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CELULAS NK — NATURAL KILLER

morte de células
com sinais de
estresse

morte de células
infectada por infectadas

virus
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IL-12 d
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Macréfagos morte dos
com microorganismos microorganismos
fagocitados fagocitados

Abbas et al: Cellular and Molecular Inmunology, Updated 6th Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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MACROFAGOS

. @ Q Differentiation

Célula — 5 /
Mondcito Macrofago
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MACROFAGOS

Fagossome

a Macrofago
& ativado

quiescente

Nucleus —

Debris de células
apoptaticas

Burst oxidativo
protedlise

Nature Reviews | Immunology



NEUTROFILOS

........................................................................................................

Chemotactic signal to immature
dendritic cells and T cells




FAGOCITOSE E PRODUCAO DE ESPECIES REATIVAS
DE OXIGENIO E NITROGENIO

Microbes bind to Phagocyte
phagocyte receptors membrane zips up
around microbe

receptor

Killing of

Microbe i ted phagocytosed
in | phag:)‘g::le w microbes by

Phagolysosome

ROS and NO

Lysosome | Activation of

M icpe. . _enzymes mioroties by
lysosomal
,,.':‘;;‘::o‘,’,ﬁ, enzymes in
with lysosome phagolysosomes :




NEUTROFILOS SAO FAGOCITOS

2, "Antimicrobial

« * proteins )
ety sde it v




INFLAMACAO
e resposta de tecidos vasculares a estimulo
danoso como infeccao, células mortas,
fatores irritantes.

e mecanismo de protecao onde o organismo
tenta remover o estimulo danoso e iniciar
processo de cicatrizacao

e Rubor, tumor, dor, calor

e perda de funcao

e |atim — inflammare = pegar fogo




Inflamacao — conjunto de alteracdes celulares, teciduais e vasculares em
resposta a dano tecidual (envolvendo ou n3o infeccao)

Caracteristicas

DOR

A
INFILTRACAO

CELULAR

v

RUBOR TUMOR

CALOR )
PERDA DE FUNCAO CICATRIZACAO

A A\ 4



TIPOS DE INFLAMACAO

e AGUDA — minutos a horas, resolvida quando o estimulo
é eliminado.

e (TARDIA)

e CRONICA — duracdo indeterminada, pode causar lesdes

Importantes ao organismo.



CAUSAS DA INFLAMACAO
e RESPOSTA INATA

e RESPOSTA ADAPTATIVA “LOCAL”



FUNCOES DA INFLAMACAO

- Eliminacao de patogenos
- Disparo de respostas adaptativas

- Reparo tecidual

.sangramento/leséo

inflamacao

remodelamento

horas dias semanas



FASES DA INFLAMACAO

Matrix Remodeling / Regeneration

Proliferation
b ‘ Neutrophils

Inflammation

—

Hemostasis |

|

Macrophages

o Fibroblasts
-

Endothelial cells

Oxygen
availability

Relative number of cells




https://www.youtube.com/watch?v=suCKm97
yvyk



ELEMENTOS PRESENTES NO TECIDO E CIRCULACAO
MICROAMBIENTE

CONNECTIVE
TISSUE
CELLS

Smooth
muscle

VESSELS

Endothelium

Basement
membrane
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MEDIADORES DA INFLAMACAO

e Celulares

e Presentes no plasma

Inflammatory cells migrate
Vasodilation and lmrmod into tissue, releasing

vascular
inflammatory mediators
':w. and smling that cause pain




MEDIADORES DA INFLAMACAO

CELLULAR MEDIADORES FONTE
PRE-FORMADOS  r Histamine Mast cells, basophils, platelets
EM GRANULOS Serotonin Platelets
SECRETORIOS Lysosomal enzymes Neutrophils, macrophages
- Prostaglandins All leukocytes, platelets, EC
Leukotrienes All leukocytes
SINTETIZADOS | Platelet-activating factors Al leukocytes, EC
DE NOVO Activated oxygen species  All leukocytes
Nitric oxide Macrophages
- Cytokines Lymphocytes, macrophages, EC

Factor XIl (Hageman _| Kinin system (bradykinin)
factor) activation Coagulation / fibrinolysis system

Compement i & ]-anaphylatoxins
activation Ca
- Cspo (membrane attack complex)




MEDIADORES DA INFLAMACAO

SISTEMAS PLASMATICOS
- CASCATA DE COAGULACAO
- SISTEMA FIBRINOLITICO (ATIVA COMPLEMENTO)
- SISTEMA CININAS (ATIVA COMPLEMENTO)

HISTAMINA
NEUROPEPTIDEOS

MEDIADORES LIPIDICOS
- PROSTAGLANDINAS
- LEUCOTRIENQOS
-FATOR ATIVADOR DE PLAQUETAS

CITOCINAS
- QUIMIOCINAS
- IL-1
- TNFa
- IL-6



SUBSTANCIA P

A Mast cell or
. neutrophil

Spinal cord

: Representative
Stimulus s c% otor
NGF TrkA
Bradykinin | BK,
Serotonin | 5-HT,4
ATP P2X,
R i ASIC3/VR1
Lipids PGE,/CB1/VR1
Heat VR1/VRL-1

Pressure

DEG/ENaC 2.




CITOCINAS PRO-INFLAMATORIAS

OPSONIZACAO

BACTERIANA

PROTEINAS DE MOBILIZACAO DE AUMENTO DA PROTEINAS E
FASE AGUDA NEUTROFILOS TEMPERATURA ENERGIA
(proteina C reativa, PARA AUMENTO
Lectinas) DE TEMPERATURA
< Jd S o R g Y
ATIVAC}O/ e e X N
S o e = AGOCITOSE INIBICAO DA REPLICACAO VIRAL E

Figure 2.36 The Immune System, 3ed. (© Garland Science 2009)




VASODILATACAO, AUMENTO DA PERMEABILIDADE VASCULAR

NORMAL

Occasional resident

lymphocyte or
Extracellular macrophage

RUBOR
CALOR
TUMOR

INFLAMED Edema expands extracellular matrix
. | /3 Deposition of fibrin

® m‘:xm | @ “and other plasma

g / proteins

dilation Expansion of capillary bed dilation

Increased blood flow

@



INFILTRACAO POR CELULAS

rin activation Migration throu
Rolling h;;gchomoklm Stable adhesion '?ndothollumm
Sialyl-Lewis X-modified glycoprotein
— Integrin (low affinity state)
Integrin (high-

Inlegfir!\ ligand
(ICAM-1)

" dq » Q
Chemokines ©

(TNF, IL-1)

Fibrin and fibronectin
(extracellular matrix)

http://www.youtube.com/watch?v=0FgDyPuYFCo



http://www.youtube.com/watch%3Fv=OFqDyPuYFCo

1. RECOGNITION AND ATTACHMENT

Microbes bind to phagocyte receptors
Mac-1  Scavenger 2. ENGULFMENT

Phagocyte membrane
zips up around Microbe ingested
microbe
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A Killing of microbes by ROIs and NO in

CYTOPLASM




CONTROLE DA INFLAMACAO
CITOCINAS ANTI-INFLAMATORIAS — IL-10 E TGFB

SOCS (suppressor of cytokine signaling )

Ligand (IL-6)

Nucleus

SOCS3,
IL-6,...



PLASTICIDADE DOS MACROFAGOS

P |

Emigrating |

Tissue macrophage

Activated T cell

NONIMMUNE
ACTIVATION _
(endotoxin, | _ Cytokine (IFN-Y)
fibronectin, B
chemical

mediators)  Activated macrophage

-

TISSUE INJURY FIBROSIS

* Toxic oxygen metabolites * Growth factors

* Proteases (PDGF, FGF, TGFp)

* Neutrophil chemotactic * Fibrogenic cytokines
factors * Angiogenesis

* Coagulation factors factors (FGF)

* AA metabolites 1 r

* "Remodeling
* Nitric oxide collagenesis



INFLAMACAO CRONICA

Inflamacao aguda RESOLUCAO
Alteragdes vasculares Eliminacdo do estimulo, dos
Recrytamento mediadores e células inflamatodrias
mediadores Reposicdo do tecido lesado
Funcdo normal
w
% @
« Infarction
» Bacterial infections
* Toxins
* Trauma

Healing

e

« Viral infections
* Chronic infections ®)
* Persistent injury FIBROSIS

* Autoimmune diseases * Loss of function
Inflamacao crbnica
Angiogénese
Infiltrado mononuclear
fibrose




