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Inflamacao

Quando as barreiras epiteliais (primeira linha de defesa) sao danificadas,
ativam-se mecanismos da resposta imune inata contra patogenos e/ou
dano tecidual que podem levar a uma cascada complexa de eventos
conhecida como RESPOSTA INFLAMATORIA

v" Iniciada dentro de poucas horas apos a infeccao ou ferimento/dano

v Tem a funcao de combater a infeccao ou repristinar a homeostasia:
1. levar leucocitos e moleculas efetoras do sangue para o local
(aumentar os mecanismos de destruicao dos invasores)

2. induzir a coagulacao sanguinea local (impede a perda de sangue;
coagulo de fibrina cobre o patogeno e previne a sua propagacao na
corrente sanguinea)

3. promover o reparo do tecido danificado

- AGUDA (breve, contribue a eliminagao do patogeno/dano, seguida da
riparacao do tecido)



Inflamacao - sintomas

- o ) | 3
— La— 1 - ’ - 3
X T REX. ‘ 7/ TOSS OFR/ (2
.XHEA'I‘/. REDNESS SW‘ELLIN N FUNCTION
[ T e e e T

Calor Rubor Tumor Dolor Functio laesa

Esses sintomas refletem 4 tipos de mudancas
Nos vasos sanguineos locais



Modificacao da microcirculacao

1.  Aumento diametro vascular

2. Ativacao do endotelio

3. Aumento permeabilidade vascular

4. Coagulacao/Quinina Capillaries
Arterioles

Venules

1- vasodilatagao - aumento
do fluxo de sangue no local
da infeccao/dano

Mais sangue - calor/rubor

2/3 - aumento
permeabilidade dos vasos 2>

Adhesion molecule

. Arteriolar , Capillary expression
saida de plasma para os dilation pressure
tecido (edema) — tumor ‘
Leukocyte-end_othelial cell
. - Capillary adhesion
4 - formacao de fibrina it filtration 3
(coagulo) e bradiquinina

. . Protein Leukocyte
(peptideo vasoativo) - dolor extravasation infiltration




Inflamacao

A resposta inflamatoria € originada pela ativacao das celulas residentes no
tecido infectado/leso (M@, DC, mastocitos, celulas epiteliais)

PAMPs/DAMPs - citocinas (IL-163, TNF, IL-6)
- quimiocinas (IL-8, MIP1R)
- mediadores soluveis (prostaglandinas, histamina)
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Moleculas induzidas pelos PRRs

citocinas

IL-6

TNF

GM-CSF

Monocytes,
macrophages,
dendritic cells, NK
cells, epithelial cells,
vascular endothelial
cells

Monocytes,
macrophages,
dendnitic cells, mast
cells, NK cells,
epithelial cells

Macrophages,
vascular endothelial
cells

Lymphocytes

Bone marrow

Vascular endothelium

Liver
Hypothalamus

Macrophages
Vascular endothelium

Liver
Hypothalamus

Tumors

Bone marrow

Regulates activity

Promotes hematopoiesis

— neutrophils

Activates; increases vascular
permeability

Induces acute-phase response
Fever

Activates

Activates, increases vascular
permeability, fluid loss, local blood
clotting

Induces acute-phase response
Fever

Cytotoxic for many tumor cells

Stimulates hematopoiesis — myeloid
cells



Moleculas induzidas pelos PRRs

citocinas

Monocytes,
macrophages,

IL-113 dendiritic cells,
keratinocytes,
epithelial cells,
vascular endothelial
cells

Monocytes,

IL12, IL-18 macrophages,
dendritic cells

quimiocinas

Macrophages,
IL-8/CXCL-8 dendiritic cells,
vascular endothelial

cells

Lymphocytes
Bone marrow
Vascular endothelium

Liver
Hypothalamus

Naive CD4 T cells

Naive CD8T cells, NK

cells

Neutrophils, basophils,
immature dendritic cells,
T cells

Enhances activity

Promotes neutrophil production
Activates; increases vascular
permeability

Induces acute-phase response
Fever

Induce T, 1 phenotype, IFN-y
production
Activate

Chemoattracts cells to infection site



Moleculas induzidas pelos PRRs

antimicrobial

Defensinas

Catelicidina

IFN-a, -B

INOS
COX2

Epithelia (eg.,
oro/nasal,
respiratory,
intestinal,
reproductive tracts;
skin keratinocytes,
kidney); NK cells

Virus-infected cells,

macrophages,
dendrnitic cells, NK
cells

Phagocytes, epithelia

Phagocytes, mast cells

Pathogens

Monocytes, immature
dendritic cells,

T cells

Mast cells

Virus-infected cells
NK cells
Macrophages, T cells

Pathogens

Leukocytes, endothelial cells

Epithelial cells

Inhibit, kill

Chemoattractant; activate cytokine
production

Activate degranulation

Inhibit virus replication
Activate
Regulate activity

NO production, killing

Converting arachidonic
acid into prostaglandins
(inflammation)



Inflamacao local

Alteracao microcirculacao sanguinea local (histamina, PGs e LTs)

Ativacao endotelio dos vasos sanguineos locais

- Aumento permeabilidade vascular

- Inducao da expressao de moleculas de adesao celular
- Quimiocinas (IL-8)

Recrutamento (extravasacao) e ativagcao dos leucocitos do sangue para
o local para ajudar a eliminar o patogeno e/ou o dano

- Fagocitose de bacteria/debris

- Amplificacao da resposta produzindo outros mediadores

- Chegada de PRMs e complemento tbm



Inflamacao local

Tissue damage and bacteria cause
resident sentinel cells to release
chemoattractants and vasoactive
factors that trigger a local increase in

=1 blood flow and capillary permeability.

Phagocytes and antibactenial
substances destroy bacteria.

Permeable capillanies allow an
influx of fluid (exudate) and cells.

Neutrophils and other
phagocytes migrate to site of
inflammation (chemotaxis).




Adesao e migracao dos leucocitos

Moleculas de adesao celular (CAM)

v Presentes tanto na superficie dos leucocitos que nas celulas endoteliais
v' Medeiam a adesao celula/celula e celula/ECM (MIGRACAO)
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Adesao e migracao dos leucocitos

Ativacao leucocitos residentes—> citocinas+quimiocinas—>
—>ativacao endotelio (sel+ICAM)
—>ativacao leucocitos circulantes (PSGL1+integrinas)
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Adesao e migracao dos leucocitos

Moleculas de adesao e quimiocinas sao responsaveis pela migracao dos leucocitos

Rolling and extravasation
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Acao local dos leucocitos recrutados
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Inflamacao sistemica

A resposta inflamatoria € originada pela ativacao das celulas residentes no
tecido infectado/leso (M@, DC, mastocitos, celulas epiteliais)

PAMPs/DAMPs — citocinas (IL-13, TNF, IL-6)
- quimiocinas (IL-8, MIP1R})
- mediadores soluveis (prostaglandinas, histamina)
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Inflamacao sistemica
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J g - - - N L
NV V NV NV NV
Liver Bone Marrow Hypothalamus Fat, muscle Dendritic cells
endothelium
Acute-phase Neutrophil Increased Protein and TNF-« stimulates
proteins mobilization body energy migration to lymph
(C-reactive temperature mobilization nodes and
protein, to allow maturation
mannose- increased
binding lectin) body temperature
o = o 5 < < = < 5
N NV N NV N
Activationof . Decreased viral and bacterial replication Initiation of
complement Phagocytosis Increased antigen processing adaptive inmune
Opsonization Increased specificimmune response response

Figure 2-46 Immunobiology, 6/e. (© Garland Science 2005)



Resolucao da Inflamacao

Eliminacao do patogeno/dano

Volta a normalidade a micro-circulacao

Para a infiltracao de leucocitos e plasma

PMN apoptoticos, “debris” sao removidos por M@

Acute Inflammation Resolution
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Resolucao da Inflamacao

Infection or Injury
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Resolucao da Inflamacao

Citocinas da fase “tardia” (late) da inflamacao

IL-10
- Produzida por Mg, linfocitos T (principalmente Tregs)
- Atua em Mg e DC (inibicao da producao de IL-12, MHC-Il e mol cost.)

TGFR

- Produzida por Mg, linfocitos T (principalmente Tregs)

- Atua em Mg (inibe a ativacao classica, stimula a ativagao alternativa)
Fibroblastos e M@ (reparo tecidual, angiogenese)

Mecanismos de feed-back negativo dos mediadores soluveis
IL-1 RA, IL-18 BP, TNFRS

Producao de ormonios imunomoduladores

Hipotalamo - adrenal - cortisolo



Fases da Inflamacao

Onset Resolution
Exudation
30min 1h 3h 6h 24h 48h 72h
| Histamne Substance P TNF MCP1 cyPGs
Sorotonin PAF IL-1B IL-6 BAX
Bradykinin PGs IL-8/KC P53
Complement CTs DG [ TGF-g1 ]

Nature Reviews | Immunology



Reacoes locais

Inflamacao

REMOGAO DO EVENTO LESIVO/REPARAGAO
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