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Immune responses to bacterial infections
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acteria can infect any part of
the body and may cause several
infectious diseases. The immune
system has evolved to deal with infectious
pathogens likewise other triggers that
solicit the organism. There are several
lines of host defense, and some of them
are more involved in immune responses

to bacterial infections.

The first line of defense is innate

immunity whose effectors include
humoral (antimicrobial peptides, lectins,
lysozyme, phospholipases, proteases, and
complement) and large populations of cells
including epithelial cells, dendritic cells
(DCs), natural killers, polymorphonuclears
(PMN), macrophages (M®), and the last
of the recognized cells, innate lymphoid

cells.

The action of innate immunity is

stereotypic and complex, but also
sophisticated as evidenced by the way
this immunity may recognize pathogens.
Actually, using intracellular or cell surface
receptors called Pattern recognition
receptors (PRRs), the innate immune
cells recognize the sensors of pathogenic
microbial agents, namely pathogen-
associated molecular patterns (PAMPs).
The activation of PRRs initiates the innate
immune anti-infectious response and the
early production of pro-inflammatory
cytokines such as interleukin-1 and 6, and

TNEX. The release of these cytokines into
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the bloodstream, also stimulates the liver
to make an acute phase response with
an increased synthesis of many serum
proteins called acute phase proteins of
inflammation  including complement
components, CRP (C reactive protein),
SAA (Serum Amyloid A) protein,
haptoglobulin, surfactant protein A and

D, and others.

The complement system, a major actor
of the innate immunity contributes to
controlling many bacterial infections
through 3 main actions:

o Opsonisation, provided by C3b,
destroys Gram-positive bacteria (e.g.
Staphylococcus Meningococcus) by a
process called phagocytosis;

e MAC (Membrane attack complex),
acts by osmotic lysis against Gram-
negative bacteria;

o Activation of many phases of

inflammation: neutrophil chemotaxis
and migration, mast cell degranulation,
smooth muscle contraction, and increased
blood flow, thanks to anaphylatoxins

(C3a, C5a).

The action of the adaptive immunity
is fundamentally organized around 3
effectors:

 Antibodies, primarily immunoglobulin
G (IgG) and IgM in body fluids and
secretory IgA at mucosal interfaces, which
binds to extracellular bacteria to inhibit

their growth or bind to microbial toxins

to inhibit toxicity;
o Cytokines, with deferent
derived from ThO:

- Thl: secrete TNF-a, IL-2 and IFN-g

profiles

and prime pro-inflammatory responses
to promote phagocytosis of bacterial
pathogens;

- Th2: secrete IL-4, IL-6 and IL-10 and
prime anti-inflammatory responses;

- T17:secrete IL-17 to attract neutrophils
and prime efficient phagocytosis;

- Tregs that prime anti-inflammatory

responses.
Intracellular ~ bacteria ~ (Mycobacteria,
Salmonella, mycoplasma,  chlamydia,

etc) are eliminated using a cell-mediated
response, preceded by antigen presentation
insight MHC class I or II molecules. Some
TH cells (TH1) can initiate a Delayed Type
Hypersensitivity (DTH) response, which
activates macrophages and kill bacteria and

host cell via proteases and ROI.

However, because of virulence factors
and evasion phenomenon, bacteria have
evolved strategies to subvert the immune
responses in diverse ways. Moreover,
many bacterial infections, especially those
with atypical characteristics may occur in
genetically predisposed individuals. Then,
when evaluating the cause of a severe
bacterial infection in any patient it is
important to firstly exclude non-specific
immune defects, as well as antibody or

cellular primary immunodeficiency.



