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Figure 2.1 Janeway's Immunoblology, 8ed. (© Garland Science 2012)
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Figure 2.2 Janeway's Immunobiology, Bed. (© Garland Science 2012)
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Figure 2.10 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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Figure 2.3 Janeway's Immunobioclogy, 8ed. (© Garland Science 2012)




Direct mechanisms of tissue damage by pathogens

Indirect mechanisms of tissue damage by pathogens
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Infectious || corynebacterium | Shigella Measles virus Treponema Mycobacterium
agent diphtheriae Pseudomonas Influenza virus pallidum tuberculosis
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Figure 2.4 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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Figure 2.6 Janeway's Immunobiology, Bed. (© Garland Science 2012)
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N-linked glycoproteins of yeasts contain many terminal mannose residues,
whereas glycoproteins of vertebrates have terminal sialic acid residues

Yeasts Vertebrates
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Figure 2.14 Janeway’s Immunobiology, 8ed. (O Garland Science 2012)
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Receptor characteristic Innate immunity | Adaptive immunity
Specificity inherited in the genome Yes No
Expressed by all cells of a particular type Yes No
(e.g. macrophages)
Triggers immediate response Yes No
Recognizes broad classes of pathogens Yes No
Interacts with a range of molecular structures Yes No
of a given type
Encoded in multiple gene segments No Yes
Requires gene rearrangement No Yes
Clonal distribution No Yes
Able to discriminate between even closely related No Y
es
molecular structures

Figure 3.1 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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Macrophages have phagocytic Bound material is internalized in
receptors that bind microbes and phagosomes and broken down in
their components
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Figure 3.2 Janeway's Immunobiology, 8ed. (© Garland Science 2012)

O que fazem os macrofagos?
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Antimicrobial mechanisms of phagocytes

Class of mechanism

Macrophage products | Neutrophil products

Acidification

pH=~3.5-4.0, bacteriostatic or bactericidal

Toxic oxygen-derived products
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Nitric oxide NO
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a-Defensins (HNP1-4), B-defensin
Cathelicidin, macrophage || HBD4, cathelicidin, azurocidin,
elastase-derived peptide || bacterial permeability inducing
protein (BPI), lactoferricin

Enzymes

Lysozyme: digests cell walls of some Gram-positive bacteria
Acid hydrolases (e.g. elastase and other proteases):
break down ingested microbes

Competitors

Lactoferrin (sequesters Fe??),
vitamin B,,-binding protein

Figure 2.4 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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Figure 2.7 Janeway's Immuno biology, Bed. (© Garland Science 2012)




Atencao aos Macrofagos:
diferentes nomes em diferentes tecidos

Brain: microglial cells

/ Connective tissue: histiocytes
/ Lung: alveolar macrophages,

intravascular macrophages

Liver: Kupffer cells

Serosa: ——r
macrophages T
A\
4% Lymph node:
1 ) »— Mmacrophages
Bone marrow: Spleen:
macrophages \ macrophages
Blood:
monocytes

FIGURE 2-5 The location of the cells of the mononuclear phagocyte system.
Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc.
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Figure 3.5 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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TABLE 6.1 Sites of Clearance of Particles
From the Blood in Domestic Mammals

Calf 93 6

(o)
o e & 86%
Cat ' 86 14
S A 5 80%
Rat 0.5 97
Mouse 1.0 94

14%



Wound healing induced
Normal flora Antimicrobial proteins
Local chemical factors and peptides,
Phagocytes phagocytes, and

(especially in lung) complement destroy

invading microorganisms

Complement, cytokines,
chemokines, Phagocytes,
NK cells
Activation of macrophages
Dendritic cells migrate to
lymph nodes to initiate
adaptive immunity
Blood clotting helps limit
spread of infection

Infection cleared by specific
antibody, T-cell dependent
macrophage activation
and cytotoxic T cells

Figure 2.5 Janeway's Immunobiology, Bed. (0 Garland Science 2012)
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Como os leucocitos chegam na lesao?

QUIMIOTAXIA

Figure 3.6 Janeway's Immunobiology, Bed. (0 Garland Science 2012)
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Monocyte binds adhesion molecules on
vascular endothelium near site of
infection and receives chemokine signal

The monocyte
migrates into the

Monocyte differentiates

into a macro and
migrates to the site of
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Figure 3.7 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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Figure 3.25 Janeway’s Immunobiology, Bed. (© Garland Science 2012)



a Ch Ki Produced by Recept Cells Major effect
Monocytes Mobilizes,
Macrophages . activates and
ﬁfg‘;‘ Fibroblasts ol N, degranulates
Epithelial cells neutrophils
Endothelial cells Angiogenesis
xc CXCL? Activates neutrophils
(PBP, B-TG, Platelets CXCR2 Neutrophils Clot resorption
NAP-2) Angiogenesis
CXCL1 (GROx) | Monocytes Neutrophils Activates neutrophils
CXCL2 (GROB) | Fibroblasts CXCR2 Naive T cells Fibroplasia
CXCL3 (GROy) | Endothelium Fibroblasts Angiogenesis
Monocytes Monocytes C
ccL3 T cells NKand T oalls || SOMPEREs With HIV=]
CCR1, 3,5 . Antiviral defense
(MIP-1a) Mast cells Basophils Promotes Tu1 immunity
Fibroblasts Dendritic cells "
Monocytes
Monocytes
OLEA Macrophages | ccgq 3 5 | NKand T cells | Competes with HIV-1
(MIP-1B8) Neutrophils Dendritic cells
Endothelium
o Monocytes Monocytes Activates macrophages
cCL2 Macrophages CCR2B NK and T cells | Basophil histamine
(MCP-1) Fibroblasts Basophils release
Keratinocytes Dendritic cells | Promotes Ty2 immunity
Monocytes
ccLs T cells NK and T cells | Degranulates basophils
(RANTES) Endothelium CCR1, 3, 5 | Basophils Activates T cells
Platelets Eosinophils Chronic inflammation
Dendritic cells
CxXXxc | exscu Monocytes Monocytes Leukoc!te-endothelial
(€X,C) | (Fractalkine) Endothelium CX,CR1 T cells adhesion
3 Microglial cells Brain inflammation

Figure 3.22 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)
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Figure 3.23 Janeway’s Immunobiology, Bed. (© Garland Science 2012)




Charles Janeway Jr.
1943 - 2003

Predicao tedrica da existéncia de receptores que reconhecessem
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Bruce A. Beutler Jules A. Hoffmann
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Lipopolysaccharide

Gram-Negative Lipid-A

Porin
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Figure 2.14 y Bed. 2012)

FIGURE 2-2 The major structural features of the cell walls
of Gram-negative, Gram-positive, and acid-fast bacteria.
These conserved structural molecules serve as
pathogen-associated molecular patterns and can bind to
pattern-recognition receptors such as the toll-like receptors,

Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc,
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Figure 2.10 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)



Figure 3.11 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)



Toll-like receptor Ligand Cellular distribution
" Lipomannans (mycobacteria)
TLR-1:TLR-2 heterodimer Lipoproteins (diacyl lipopeptides; triacyl lipopeptides) Monocytes, dendritic cells, mast cells,
Lipoteichoic acids (Gram-positive bacteria) eosinophils, basophils
Cell-wall B-glucans (bacteria and fungi) o
TLR-2:TLR-6 heterodimer zymos‘n “ungn
TLR-3 Double-stranded RNA (viruses) NK cells
LPS (Gram-negative bacteria) Macrophages, dendritic cells, mast cells,
TLR4 (plus MD-2 and CD14) Lipoteichoic acids (Gram-positive bacteria) eosinophils
TLR-5 Flagellin (bacteria) Intestinal epithelium
¥ Plasmacytoid dendritic cells, NK cells,
TLR-7 Single-stranded RNA (viruses) eosinophils, B cells
TLR-8 Single-stranded RNA (viruses) NK cells
TLR-9 DNA with unmethylated CpG (bacteria and Plasmacytoid dendritic cells, eosinophils,
herpesviruses) B cells, basophils
2 Plasmacytoid dendritic cells, eosinophils,
TLR-10 Unknown B cells, basophils
TLR-11 (mouse only) Profilin and profilin-like proteins (Toxoplasma Macrophages, dendritic cells, liver, kidney,
gondii, uropathogenic bacteria) and bladder epithelial cells

Figure 3.9 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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Figure 3.13 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)



IFN-a and
IFN-B genes

Figure 3.14 Janeway’s Immunobiology, Bed. (© Garland Science 2012)




Cytoplasmic NOD proteins reside in
the cytoplasm in an inactive form

Binding of bacterial ligands to NOD
proteins induces recruitment of
RIPK2, which activates TAK1, leading
to NFkB activation
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CARD
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Figure 3.15 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)




Wound healing induced
Normal flora Antimicrobial proteins
Local chemical factors and peptides,
Phagocytes phagocytes, and

(especially in lung) complement destroy

invading microorganisms

Complement, cytokines,
chemokines, Phagocytes,
NK cells
Activation of macrophages
Dendritic cells migrate to
lymph nodes to initiate
adaptive immunity
Blood clotting helps limit
spread of infection

Infection cleared by specific
antibody, T-cell dependent
macrophage activation
and cytotoxic T cells

Figure 2.5 Janeway's Immunobiology, Bed. (0 Garland Science 2012)
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New gene ¢ transcription
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//J NNy ey
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PGE, TNF-«  IL-1P IL-6

FIGURE 2-3 Binding of a pathogen-associated molecular pattern
such as lipopolysaccharide to a toll-like receptor (TLR) leads to
generation of a transcription factor called nuclear factor kappa-B
(NF-xB). NF-xB turns on the genes for three major cytokines,
interleukin-1 (IL-1), IL-6, and tumor necrosis factor-a (TNF-w). It
also turns on the genes for nitric oxide synthase 2 (NOS2) and
cyclooxygenase-2 (COX-2). These two enzymes generate nitric
oxide and prostaglandins and leukotrienes, respectively.

Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevi conceito importa nte!
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Figure 3.14 Janeway’s Immunobiology, Bed. (© Garland Science 2012)

Figure 3.19 Janeway’s Immunobiology, Bed. (© Garland Science 2012)
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Polymorphisms in the Tir4 and TIr5 Gene Are Significantly
Associated with Inflammmatory Bowel Disease in German
Shepherd Dogs

Aarti Kathrani [@), Arthur House, Brian Catchpole, Angela Murphy, Alex German, Dirk Werling, Karin Allenspach

Published: December 23, 2010 « https://doi.org/10.1371/journal.pone.0015740

SNP Aminc-acid wikd type Amino-acid change associated with SNP

TLRe 125 Vaire Alirine |
G1039A Alssine Thweonine
Asmr Valine Ghatarric ackd |
GIsOTA Lysine Ghatamc scnd

TLRs GRA Alseine Theeonine |
Cr0o7 Argrine Cywiene
T1844C Leucine Serire |

Amino-scd change coded by the Non-5Monymous single nuckeotide potymoiphisms (SNPY) identfied in the TUR4 and TLRS gene by mutationsl anslysis of ter German
epheed dogs with ieflammatony bowel diiesse (ron polar aming acds valine, slanine and leudne, batkc amino acidi lytine and arginine, ackdc smino ackd ghtamic|
004 10137 Vo pone 00157409001

Associated Minor allele

SNP allele freq. P-value
TLRS G22A A 0.112 5.5414e¢ *
TLRS C100T C 0.44 4.7128€ *
TLRS T1844C C 0.466 0.0071
TLR4 T23C T 0.274 0.1013
TLR4 G1039A G 0316 0.0926
TLR4 AI1571T A 0.149 0.0282
TLR4 G1807A G 0.149 0.0282

Association of TLR4 and TLRS single nucleotide polymorphism (SNP) alleles in a
case-control association study of inflammatory bowel disease in German
shepherd dogs (GSDs) carried out using a SNaPSHOT multiplex reaction
(case = 55 unrelated GSDs, control = 61 GSDs; 47 GSDs with non-inflammatory
disease and 14 healthy GSDs).
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Activates lymphocytes and increases vascular production basophils, and T cells differentiation of CD4
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fluid drainage to
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Figure 3.21 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)
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Tissue damage

Vasoactive ‘/ \A Neutrophil

factors margination
/ \Alncreased +
Vasodilation vascular : :
\ permeability }rauon
REDNESS HEAT PAIN SWELLING

FIGURE 2-17 The cardinal signs of acute inflammation and how they are generated.
Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc.
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FIGURE 2-1 An overview of the essential features of acute
inflammation, an innate mechanism for focusing cells and
other defensive mechanisms. It is triggered by microbial
invasion and tissue damage.

Elsevier tems and derived items © 2009 by Saunders, an imprint of Elsevier Inc.
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FIGURE 4-1 The cytokines secreted by macrophages and their functions.
Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc.
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PROMOTES INFLAMMATION

ACTIVATES CELLS

Mast cells

Vascular endothelium
Macrophages
Lymphocytes
Neutrophils
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Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc.
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Proinflammatory

effects
Metabolic effects
Cytotoxic effects Enhances:
On tumor cells Mucus production
Lipoprotein lipase
Effects on Acute-phase protein
leukocytes synthesis
_ Mobilization of amino
Enhances: : aclds
Th2 cell cytokine INTERLEUKIN-1
production Effects on

Eosinophil degranulation vascular tissues

Basophil d ion o
LoouTel Effects on

Effects on the cell growth
nervous system  Enhances growth of:

Fibroblasts

Keratinocytes

Mesangial cells

Glial cells

Vascular smooth
muscle

FIGURE 2-15 Some of the effects of interleukin-1 on the cells of the body.
Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc.
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EFFECTS

’ Fever, anorexia,
3.0 sleepiness, depression

o'd
X :.S?:: Hypothalamus
o W
Mast cells
, Increased synthesis
iy of acute-phase
Nt proteins
| _.’ Iron
sequestration
Macrophages
Increased white
cell production

Dendritic cells

Bone marrow

FIGURE 4-13 Sickness behavior is part of the response of the body to inflammatory stimuli. Multiple
systemic effects are due to the four major cytokines secreted by sentinel cells, mast cells, macrophages,
and dendritic cells. The major sickness-inducing cytokines are interleukin-1 (IL-7), IL-6, tumor necrosis
factor-o. (TNF-«), and high mobility group box protein-1 (HMGB1).

Elsevier items and derived items © 2009 by Saunders, an impril sevier Inc.
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Figure 3.26 Janeway's Immunobiology, 8



Bed. (© Garland Science 2012)
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Figure 3.26 Janeway's Immunobiology, Bed. (© Garland Science 2012)
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FIGURE 4-16 The pathogenesis of the systemic
inflammatory response syndrome.

Elsevier items and derived items © 2009 by Saunders, an imprint of Elsevier Inc.

8ed. (© Garland Science 2012)
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1st description of clinical manifestations of sepsis by Hippocrates (460-377 BC)
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