Inflamacao Aguda ou
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* Resposta inicial ao dano tecidual visando o restabelecimento
da homeostase

 Sinais Flogisticos
— Calor
— Rubor
— Tumor
— Dor
— Perda Funcional
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* InfeccOes

* Necrose tecidual — isquemia, trauma, etc
« Corpo estranho

« Reac0Oes de hipersensibilidade

« Agentes quimicos e fisicos
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INFLAMED | (1) Increased blood flow |
NORMAL

| 1
Extracellular matrix Occasional resident Artenole dilation Expansion of capillary bed Venule dilation

[\ lymphocyte or macrophage

- [z

\ @) Neutrophil emigration | @) Leakage of plasma |
- proteins — edema
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Pathogenic bacteria

Bacterial
call wall
lipid

Fungal Extracellular ATP

polysaccharide
) é Flasma

membrane

K efflux
CYTOSOLIC i ) <=TROS
K Endogenous crystals
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o= ==l {Alum, asbestos)
E :u'iral RNA = q <

R U

Cytokines (e.g., TNF) Secreted
Increased expression of adhesion molecules IL1B

| » | ACUTE INFLAMMATION Iq—l
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Exsudato x Transudato

Hydrostatic
pressure ;

A. NORMAL

Fluid leakage Decreased colloid osmotic
pressure (decreased protein
synthesis, e.g., liver disease;
increased protein loss, e.g.,
kidney disease)

Increased hydrostatic pressure
(venous outflow obstruction,
e.g.. congestive heart failure)

B. TRANSUDATE

C. EXUDATE

"r
burns@usp.br ‘ * Increased interendothelial spao[e\:l_{ i )CINA
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Exsudato x Transudato

EXSUDATO TRANSUDATO
a

[ ] proteinas Elevada > 3g/dI Normal < 3g/dl

Densidade > 1020 <1020

Células Frequentes / Ausentes ou
abundantes raras

DHL > 200 < 200
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« Alteracoes de fluxo e calibre
— Vasodilatacao (calor e rubor) — Histamina e NO
— Extravasamento de liquido na microvasculatura
— W fluxo, [ ] hemAcias e A viscosidade
— [ ] Leucocitos

 Aumento da permeabilidade

* Resposta linfatica

MEDICINA

burns@usp.br
{ USP BAURU




» AlteracoOes de fluxo e calibre

« Aumento da permeabilidade
— Contracao endotelial
— Lesao endotelial direta
— Lesao mediada por leucocitos
— Transcitose

* Resposta linfatica
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B. RETRACTION OF
ENDOTHEUAL
CELLS

« Occurs mainly in venules

* Induced by histamine,
NO, other mediators

* Rapid and short-ived
(minutes)

C. ENDOTHELIAL INJURY

« Occurs in antenoles,
capillanes, venules

» Caused by bums, some
microbsal toxins

e .
* Rapid; may be long-lived e
(hours to days) . .




» AlteracoOes de fluxo e calibre

D. LEUKOCYTE-MEDIATED =
VASCULAR INJURY N Ve

« Aumento da permeabilidade

— Contracao endotelial pulmonary capillaries
-Assoaatod':‘u!'hlaubo -
. 3 1 1 $kages © ammaton
Lesao endotelial direta « Long-bved (hours) N
— Lesao mediada por leucocitos
— Transcitose E. INCREASED
TRANSCYTOSIS
; S » Occurs in venules
* Resposta linfatica + Induced by VEGF

MEDICINA

burns@usp.br

{ USP BAURU



» AlteracoOes de fluxo e calibre
 Aumento da permeabilidade

* Resposta linfatica
— Proliferacao
— Aumento da drenagem — relevancia das linfadenopatias
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Mediadores Importantes

Histamina Mastocitos e plaquetas
Prostaglandinas Mastaocitos e leucocitos
Leucotrienos Mastocitos e leucocitos
PAF Leucacitos

NO Endotélio e Macrofagos
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Vasodilatacao e A
permeabilidade

Vasodilatacao
A Permeabilidade

Vasodilatacdo e A
permeabilidade

Vasodilatacéo
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Mediadores Importantes

Other
. lipoxygenases

» HPETES =~ HETES

COX-1 and COX-2 inhibitors, P oy d
aspinn, indomethacin inhibit > ' Cyclooxygenase

Prostaglandin G, (PGG;) S5-HPETE w———— S~H|ETE
. | e
Prostaglandin H, (PGH,) ' ’
Leukotnene A, (LTA,) =3 Leukotriene B,
{ ‘ * (LTBy)
Prostacyclin Thromboxane A, Leukotriene C, (LTC,) v e
(PG nstnction
C R ' OXA) Bronchospasm
Causes Causes Leukotriene Dy (LTD,) = Increased
vmm vuoconsl:lm. v VRsoLsar ity
inhibits et promoles t permaabi
aggregation | aggregaton Leukotriene E, (LTE,) ] eessss—
‘ { Lipoxin A, Lipoxin B,

PGD, PGE, (LXA) (LXBy)

Vasodilation | \ [ intibit neutrophil achesion MED$C|NA
' Increased vascular permeabilty | | and chemotaxis {USP BAURU
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Normal lung Vascular congestion and stasis
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» Células Efetoras — Imunidade Inata
— Macréfago e Mastocito (tecido)
— Neutrdfilo (recrutado)
— Plaquetas
— Eosinodfilos

COMPLEMENT ACTIVATION EFFECTOR FUNCTIONS
C5a, C3a: Inflammation

Alternative ¢
Microbe
pathway - o
’i'\"-':h__ : / 4 Recruitment and Destruction of microbes
e : activation of lpukocytes by leukocytes
N € C3b: Phagocytosis
Classical .
pathway 2 SARETE
/-‘Z;;
Antibody /g yd “3bis "."m"" Recognition of bound C3b Phagocytoscs
._"4;-,-*‘/ s "%,ﬁ by phagocyte C3b receptor

,7<:/
S N\ )
Lectin ;ﬁ N g mﬁai;!‘.,‘: o F
- . Formaion of  Ji'> a—
. b B s 4’9 - 1%, =DICINA
ol m
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 Recrutamento
— Complemento
— Fatores plaguetarios
— Citocinas

Marginacao

Rolamento

Adesao

Transmigracao / Diapedese

“wursdliiotaxia MEDICINA
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Rolling Integrin activation Stsble adhesion Migration through

by chemokines endothelium
Leukocyte Sialyl-Lewis X-modified glycoprotein
~Integnn (low-affinity state)
\ﬁ Integrin (high-
/ PECAM-1

Integrin ligand
(ICAM-1)
. ®» dq »

Chemokines » .

Cytoki
(TNF, IL-1)
Fibnn and fibronectin
(extracellular matrix)
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 Recrutamento
* Marginacao
— Lentificacao do fluxo
— Concentracao de leucocitos
* Rolamento
« Adesao

« Transmigracao / Diapedese

* Quimiotaxia
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Rolling Integrin activation Stsble adhesion Migration through

by chemokines endothelium
Leukocyte Sialyl-Lewis X-modified glycoprotein
~Integnn (low-affinity state)
\ﬁ Integrin (high-
/ PECAM-1

Integrin ligand
(ICAM-1)
. ®» dq »

Chemokines » .

Cytoki
(TNF, IL-1)
Fibnn and fibronectin
(extracellular matrix)
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e Recrutamento

Marginacao

Rolamento — Selectinas / Sialyl-Lewis

— Moléculas de adesao constitutivas no leucocito — baixa afinidade
— Inducao de expressao no endotélio—E e P selectina

— Ativacao endotelial — producao de TNF e IL-1

Adesao

Transmigracao / Diapedese
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Rolling Integrin activation Stsble adhesion Migration through

by chemokines endothelium
Leukocyte Sialyl-Lewis X-modified glycoprotein
~Integnn (low-affinity state)
\ﬁ Integrin (high-
/ PECAM-1

Integrin ligand
(ICAM-1)
. ®» dq »

Chemokines » .

Cytoki
(TNF, IL-1)
Fibnn and fibronectin
(extracellular matrix)
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e Recrutamento

Marginacao

Rolamento

Adesao — Integrinas / Ligantes (CAMS)
— Expressao de integrina de alta afinidade (leucécito)
— Expressao endotelial de ligantes (VCAM / ICAM)
— Aderéncia firme

Transmigracao / Diapedese
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Rolling Integrin activation Stsble adhesion Migration through

by chemokines endothelium
Leukocyte Sialyl-Lewis X-modified glycoprotein
~Integnn (low-affinity state)
\ﬁ Integrin (high-
/ PECAM-1

Integrin ligand
(ICAM-1)
. ®» dq »

Chemokines » .

Cytoki
(TNF, IL-1)
Fibnn and fibronectin
(extracellular matrix)
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* Recrutamento
« Marginacao
* Rolamento
* Adesao - Integrinas / Ligantes (CAMS)
« Transmigracao / Diapedese
— Aumento permeabilidade + Moléculas juncao (PECAM)

— Alteracao do citoesqueleto
— Liberacao de metaloproteinases

“wursdliiotaxia MEDICINA

{ UsP BAURU




Rolling Integrin activation Stsble adhesion Migration through

by chemokines endothelium
Leukocyte Sialyl-Lewis X-modified glycoprotein
~Integnn (low-affinity state)
\ﬁ Integrin (high-
/ PECAM-1

Integrin ligand
(ICAM-1)
. ®» dq »

Chemokines » .

Cytoki
(TNF, IL-1)
Fibnn and fibronectin
(extracellular matrix)
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* Recrutamento
* Marginacao
* Rolamento
» Adesao — Integrinas / Ligantes (CAMS)
« Transmigragao / Diapedese
* Quimiotaxia
— Produtos bacterianos

— Citocinas — IL8, C53, LTB4
wunmnsMlovimento progressivo MEDICINA
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Monocytes/
Edema Neutrophils Macrophages

ACTIVITY s
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Nomal lung Vascular congestion and stasis Leukocyte infiltrate
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Mediadores Importantes

Leucotrienos Mastaocitos e leucocitos

C3a e Cha Plasma

IL8 Macroéfagos

TNF Macrofagos, mastocitos
ecelulas T

IL-1 Macrofagos, endotélio
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Quimiotaxia
Recrutamento e quimiotaxia
Quimiotaxia

Expressao de moléculas de
adesao
Efeitos sistémicos

Expressao de moléculas de
adesao
Efeitos sistémicos - febre
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Mediadores Importantes

Microbial products, other cytokines, toxins

ACTIVATION OF MACROPHAGES

(and other cells)
| TNF/IL1 | |
I i
LOCAL EFFECTS SYSTEMIC EFFECTS
I |
Vascular endothelium Leukocytes Fibroblasts « Fever
« § Expression of leukocyte | =« Activation * Proliferation 2 L:uk?cytgzls
adhesion molecules * Production of « ¢ Collagen t ctu.e-p 9
» Production of IL-1, cytokines synthesis - f";o e|n§t
chemokines > Srpeu P
» 4 Procoagulant and t Sleep
t anticoagulant activity
—— | :
. SYSTEMIC
| INFLAMMATION | ‘ REPAIR | MANIFESTATIONS
OF INFLAMMATION
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1. RECOGNITION AND ATTACHMENT

Microbes bind to phagocyte receptors

Mac-1  Scavenger 2. ENGULFMENT
integrin receptor
g ® Phagocyte membrane
l , . zips up around M.lcrobe ingested
Mannose N == microbe in phagosome
receptor T T T A i et Peese—

Phagosome e
with ingested &% st

Killing of microbes Phagolysosome

—— by lysosomal enzymes
Killing of microbes by ROIs and NO in phagolysosome IA

roomeeAURY
3. KILLING AND DEGRADATION



* Reconhecimento

« Remocao
) o Microbe
- Efeitos regulatorios °
o Q@ o
Chemokines toki
:\:31"3; moLcmom LPS— &;. IF’:;)
peptides M :
Recognition
o:“ m& 1\ T 11 SRS . e
@ T 5
Cellular Cytoskeletal changes. Production of Production of reactive  Phagocytosis of
response signal transduction mediators oxygen species (ROS);  microbe into
1 (e.g.. arachidomic lysosomal enzymes phagosome
{l, {; MWME}N. ﬁ n
Increased Chemotaxis
Functional J} lf
outcomes
bl Adhesion lo Migration Amplification of the Killing of microbes
endothelium into tissues inflammatory reaction



1. RECOGNITION AND ATTACHMENT

 Reconhecimento Mictobes bind o phagecys eceptors
 Remocéao
» Efeitos regulatorios
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Reconhecimento
Remocao
Efeitos regulatorios

— Meia vida de células e mediadores
— Alternancia na cascata do acido aracdonico

Classically activated Microbial

macrophage (M1) l_ :

IFN-y

+

TLR-ligands

i ,'f,’

Alternatively activated
macrophage (M2)

(),

ROS, NO, IL-1, IL-12, IL-28, IL-10, Arginase, proline
lysosomal enzymes chemikines TGlF-B polyaminases, TGF-§§
Microbicidal actions:
phagocytosis and Pathologic Anti-inflammatory Wound repair, -
burns@usp.b killing of many inflammation | ™= effects fibrosis :D$C| NA
HInsEER-br bacteria and fungi ' 5 i
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Blood .
. 4
> Necrotic
S tissue
N Neutrophil .
: / \_) "L
Fldand  Monocyte &
proteins /") l ‘
5N \ (___ A Neutrophil
A apoptosis _
a Maturation ‘
Lymph * at®
) Macrophage Debns

..... Growth —#= Repair

factors = g
Fibroblasts
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ACUTE INFLAMMATION RESOLUTION

* Vascular changes « Clearance of injurious stimuli
« Noutrophtl recruitment * Cloarance of mediators and acute
* Limited tissue injury Inflammatory cells

* Replacement of injured cells
* Notmal function

e

* Infarction
« Bactenal infections
* Toxins

* Trauma

* Viral infections

* Chronic infections
* Parsistent injury FIBRO
* Autolmmune diseases . ca&seﬂ deposition
CHRONIC INFLAMMATION * Loss of function
* Anglogenesis

* Mononuclear cell infltrate
* Fibrosis (scar)

burns@u>p.m * Progreesive Sasue injury :I NA
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« Ulcera

t o
:

A
{ 5-g




 Flegmao
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