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Innate host defenses against 

infection 

• Anatomical barriers 

– Mechanical, chemical, biological 

• Humoral components 

– Complement , coagulation system, cytokines  

– Cellular components 

– Neutrophils, monocytes & macrophages, NK 

cells, eosinophils 



Anatomical barriers- mechanical 

System/Organ Cell type Mechanism 

Skin Squamous epithelium Physical barrier 

Desquamation 

Mucous membranes Non-ciliated epithelium 

(e.g. GI tract) 

 

Ciliated epithelium (e.g. 

respiratory tract) 

 

Epithelium (e.g. 

nasopharynx) 

Peristalsis 

 

 

Mucociliary elevator 

 

 

Flushing action of tears, 

saliva, mucus, urine 



Anatomical barriers- chemical 
System/Organ Component Mechanism 

Skin Sweat Antimicrobial fatty acids 

Mucous membranes HCl (parietal cells), tears & 

saliva 

 

Defensins (respiratory & GI 

tract) 

 

Surfactants (lung) 

Low pH 

Lysozyme & phospholipase A 

 

Antimicrobial 

 

 

Opsonin 



Anatomical barriers- biological 
System/Organ Component Mechanism 

Skin and mucous 

membranes 

Normal flora Antimicrobial substances 

 

Competition for nutrients and 

colonization 



Humoral components 
Component Mechanism 

Complement Lysis of bateria and some viruses 

Opsonin 

Increase in vascular permeability 

Recruitment and activation of phagocytic cells 

Coagulation system Increase vascular permeability 

Recruitment of phagocytic cells 

B-lysin from platelets – a cationic detergent 

Lactoferrin and transferrin Compete with bacteria for iron 

Lysozyme Breaks down bacterial cells walls 

Cytokines Various effects 



Humoral components 
• The complement system is the major humoral non-specific defense 

mechanism. Once activated complement can lead to increased vascular 
permeability, recruitment of phagocytic cells, and lysis and opsonization of 
bacteria.  

• Cytokines : In response to microbes, dendritic cells, macrophages, and other cells 
secrete cytokines that mediate many of the cellular reactions of innate immunity 
. cytokines are soluble proteins that mediate inflammatory reactions and are 
responsible for communications between leukocytes and between leukocytes and 
other cells (TNFα, and IL-1) Dendritic cells and macrophages also produce IL-12 in 
response to LPS and other microbial molecules. 

• C-reactive protein (CRP) binds to phosphorylcholine on microbes and coats the 
microbes for phagocytosis by macrophages, which express a receptor for CRP.  

• Plasma mannose-binding lectin (MBL) is a protein that recognizes microbial 
carbohydrates and can coat microbes for phagocytosis or activate the complement 
cascade by the lectin pathway. 

http://www.r2library.com.proxy.med.sc.edu/search?q=cytokines
http://www.r2library.com.proxy.med.sc.edu/search?q=cytokines
http://www.r2library.com.proxy.med.sc.edu/search?q=phosphorylcholine
http://www.r2library.com.proxy.med.sc.edu/search?q=Plasma


Cells of the immune system 

Immune system 

Myeloid cells 

Granulocytic 

Neutrophils 

Basophils 

Eosinophils 

Monocytic 

Macrophages 

Kupffer cells 

Dendritic cells 

Lymphoid cells 

T cells 

Helper cells 

Suppressor cells 

Cytotoxic cells 

B cells 

Plasma cells 

NK cells 



Cellular locations of receptors of the innate 

immune system. 

Some receptors, such as Toll-like receptors (TLRs), are located on cell surfaces; 

other TLRs are in endosomes (they may be resident in the endoplasmic reticulum 

and may be rapidly translocated to endosomes in response to microbe entry); and 

some receptors for viral RNA and for bacterial peptides are in the cytoplasm. 

http://www.r2library.com.proxy.med.sc.edu/resource/detail/141605569X/ch0002s0025


Cellular components 
Cell Mechanism 

Neutrophils Phagocytosis and intracellular killing 

Inflammation and tissue damage 

Macrophages Phagocytosis and intracellular killing 

Extracellular killing of infected or altered self targets 

Tissue repair 

Antigen presentation for specific immune response 

NK and LAK cells Killing of virus-infected and altered self targets 

Eosinophils Killing of certain parasites 



Phagocytosis and  

Intracellular killing 

Neutrophils and Macrophages 



A. Attachment via 

receptors 

– FcR, complement R, 

scavenger R, Toll-

like R 

B. Pseudopod extension 

C. Phagosome formation 

D. Granule fusion and 

Phagolysosome 

formation 

Phagocytosis 

http://www.r2library.com.proxy.med.sc.edu/resource/detail/141605569X/ch0002s0027


phagocytosis 
 As the microbe is being bound by the phagocyte’s 

receptors and ingested, the receptors deliver signals that 

activate several enzymes in the phagolysosomes. One of 

these enzymes, called phagocyte oxidase, converts 

molecular oxygen into superoxide anion and free radicals. 

These substances are called reactive oxygen species 

(ROS), and they are toxic to the ingested microbes. 

(oxygen dependent pathway). 

 A second enzyme, called inducible nitric oxide synthase, 

catalyzes the conversion of arginin to nitric oxide (NO), 

also a microbicidal substance (Nitric oxide dependent ). 



O2-independent killing 
Effector molecule Function 

Cationic proteins (cathepsin) Damage to microbial membranes 

Lysozyme Hydrolyses mucopeptides in the cell wall 

lactoferrin Deprives pathogens of iron 

Hydrolytic enzymes (proteases) Digests killed organisms 



Innate response to  

virus infection and altered self 

• Infected or altered self 

(transformed) cell 

downregulated MHC 

• NK does not receive 

inhibitory signal 

• Signals kill infected 

cell 

http://www.r2library.com.proxy.med.sc.edu/resource/detail/141605569X/ch0002s0027



