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DESCRIPTION

Innate immunity serves as the body’s initial defense against 
invading pathogens, providing immediate protection while the 

defences.

Physical barriers form the first line of defense against 
pathogens, preventing their entry into the body. These include 
the skin, mucous membranes, and epithelial linings of various 
organs. The skin acts as a physical barrier, preventing the 
penetration of pathogens, while mucous membranes trap 
microbes and facilitate their removal through mechanisms such 
as sneezing and coughing. Epithelial linings in the respiratory 
and gastrointestinal tracts secrete mucus and antimicrobial 
substances, further enhancing their protective function.

Cellular defenses
Phagocytes:  Phagocytes, including neutrophils, macrophages, 

and dendritic cells, are crucial cellular components of the innate 
immune response. They engulf and destroy pathogens through a 
process called phagocytosis. Neutrophils are the most abundant 
phagocytes and are quickly recruited to sites of infection. 
Macrophages, residing in tissues, are involved in both phagocytosis 
and antigen presentation to initiate adaptive immunity. Dendritic 
cells capture antigens and present them to T cells, initiating an 
immune response.

 Natural killer (NK) cells: NK cells are lymphocytes 
that play a vital role in innate immunity. They recognize and 
eliminate infected or abnormal cells, including those infected 
with viruses or cancer cells. NK cells detect the absence or 
alteration of self-molecules on target cells and induce apoptosis, 
effectively eliminating the threat.

Molecular defenses 
Complement System: The complement system consists of a 

group of proteins that enhance the immune response. Complement 
proteins can directly destroy pathogens, attract immune cells to 
infection sites, and facilitate phagocytosis through opsonization. 
Activation of the complement system occurs through three 
pathways are classical, lectin, and alternative pathways.

 Antimicrobial peptides (AMPs): AMPs are small peptides 
with antimicrobial properties that directly kill or inhibit the 
growth of pathogens. These peptides are present in various bodily 
secretions, such as saliva, tears, and mucus. They disrupt the 
microbial cell membrane, rendering the pathogen inactive.

 Cytokines and chemokines: Cytokines and chemokines 
are signaling molecules secreted by immune cells that regulate 
inflammation, recruit immune cells to infection sites, and 
coordinate the immune response. They act as messengers, 
facilitating communication between immune cells to mount an 
effective defense against pathogens.

Pattern recognition receptors (PRRs): PRRs are cellular 
receptors that recognize conserved molecular patterns found 
on pathogens called pathogen-associated molecular patterns 
(PAMPs). PRRs include Toll-like receptors (TLRs), which are 
expressed on immune cells and trigger immune responses upon 
recognizing PAMPs. Activation of PRRs initiates signaling 
cascades leading to the production of cytokines, chemokines, and 
antimicrobial peptides.

Development
Innate immunity provides the crucial first line of defense 

against pathogens, rapidly mobilizing an immune response to 
protect the body. Through physical barriers, phagocytes, natural 
killer cells, and a myriad of molecular defenses, innate immunity 
acts as a formidable force against invading microorganisms. 
Understanding the intricate mechanisms of innate immunity not 
only deepens human knowledge of immunology but also opens 
doors to the development of innovative strategies to enhance 
immune responses and combat infections.*Corresponding author. Vimar Fec, E-mail: Vimarfec@ti.it.
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