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Disease Tolerance
as a Defense Strategy
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The immune system protects from infections primarily by detecting and eliminating the invading
pathogens; however, the host organism can also protect itself from infectious diseases by
reducing the negative impact of infections on host fitness. This ability to tolerate a pathogen’s
presence is a distinct host defense strategy, which has been largely overlooked in animal and
human studies. Introduction of the notion of “disease tolerance” into the conceptual tool kit of
immunology will expand our understanding of infectious diseases and host pathogen interactions.
Analysis of disease tolerance mechanisms should provide new approaches for the treatment

of infections and other diseases.
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Fig. 3. Tolerance capadty i a function of intrinsic damage susceptibility, repair @pacity, functional autonomy,
and damage sequelae of different tissues and organs. Although tissues generally tend to fall at the
same ends of the four spectra, the four characteristics do not necessarily correlate with each other.
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Fig. 4. When host fitness is plotted against pathogen burden, the slope of the
lines reflects host tolerance to a given infection. In this example, A is more
tolerant to a given level of pathogen burden than B. An equivalent increase in
pathogen burden will have greater negative impact on B than on A. A and B
are typically different genotypes studied in the same environment. Alternatively,
A and B can be two different environments where an organism with the same
phenotype has different tolerance to infection. Modified from (3).



Antes disso tudo, vamos relembrar?
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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
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http://www.youtube.com/watch?v=suCKm97yvyk @®




Inflamacao — conjunto de alteracdes celulares, teciduais e vasculares em
resposta a dano tecidual (envolvendo ou ndo infec¢ao)
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TIPOS DE INFLAMACAO

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

e CRONICA — duracdo indeterminada, pode causar lesdes importantes ao

organismo.
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cinética de inflamacao inata aguda
(sim, também existe inflamacao
associada a resposta adaptativa)
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INFLAMACAO E APRESENTACAO DE ANTIGENOS
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APRESENTACAO DE ANTIGENOS
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DINAMICA
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HLA-I — apresentag¢do de antigenos intracelulares para linfocitos TCD8  yrGgAOS
HLA-Il — apresentacdo de antigenos extracelulares para linfocitos T CD4  NEOIDES
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IL-2 é uma citocina secretada por linfécitos durante a
ativacao e é essencial para o processo de expansao clonal



RESPOSTAS EFETORAS

1. Resposta Th2
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1. Resposta Th2 — mecanismos efetores

‘ koook K *oF a3 - persistalse
a— IL-5 — recrutamento e
ativacao de eosinofilos

‘ Ataque ao tegumento de helmintos
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RESPOSTAS EFETORAS

2. Resposta citotoxica—Thl
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2. Resposta citotoxica, Thl — mecanismos efetores




RESPOSTAS EFETORAS

3. Resposta inflamatéria — Th17
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3. Resposta inflamatdria- Th17 — mecanismos efetores

IL-17 promove recrutamento
e ativacao de neutrofilos

Neutrofilos sao fagocitos

e produzem espécies

reativas de oxigénio.

ao morrer, em um processo,
inflamatorio, neutréfilos
liberam seu contelddo de DNA,
sequestrando e prendendo
patogenos.




RESPOSTAS EFETORAS

3. Resposta reguladora — mecanismos de tolerancia periférica
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3. Resposta reguladora - Treg — mecanismos efetores

Secregao de IL-10 e TGFf3
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3. Resposta reguladora - Treg — mecanismos efetores
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REESTABLECIMENTO DE HOMEOSTASE TECIDUAL
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DE CELULAS
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CONTROLE DE RESPOSTAS ADAPTATIVAS

LINFOCITOS ATIVADOS EXPRESSAM PD-1 (PROGRAMMED CELL DEATH PROTEIN-1),
AO LIGAR-SE A PD-L1, ESSE RECEPTOR INIBE A ATIVIDADE DE LINFOCITOS, LEVADO

A UM FENOTIPO CHAMADO DE EXAUSTAO: BAIXA PROLIFERACAO, BAIXA ATIVIDADE
CITOTOXICA, BAIXA EXPRESSAO DE IFNy, APOS ATIVACAO POR ANTIGENO.



CONTROLE DE RESPOSTAS ADAPTATIVAS

CTLA-4 (CYTOTOXIC T LYMPHOCYTE ASSOCIATED PROTEIN 4) E UMA PROTEINA

CUJA EXPRESSAO E ATIVADA DENTRO DO PROGRAMA DE ATIVACAO DE LINFOCITOS T.
ESSA PROTEINA LIGA-SE AS MOLECULAS CO-ESTIMULADORAS QUE ATIVAM CD28 E
COMPETE PELO SINAL DE CO-ESTIMULO, INIBINDO A ATIVAGCAO DE LINFOCITOS T.



