
INNATE IMMUNITY

Innate immunity consists of:

• Barriers

• Cellular response
– phagocytosis

– inflammatory reaction

– NK (natural killer) and mast cells

• Soluble factors

When you were born, you brought with you several 

mechanisms to prevent illness. This type of immunity 

is also called nonspecific immunity.



INNATE IMMUNITY 

Cellular response

• nonspecific - the same response works against many          

pathogens

• this type of response is the same no matter how often it 

is triggered

• the types of cells involved are macrophages, 

neutrophils, natural killer cells, and mast cells

• a soluble factor, complement, is also involved



Innate barriers to infections…

1) Anatomic

skin -> epidermis w/ keratin

mucus memb. ->inner surfaces

2) Physiological

temperature, pH, soluble 

subst.

3) Phagocytes

blood monocytes, tissue MØ, 

and neutrophils

4) Inflammatory response

triggered by wound/foreign particle

4 Cardinal signs reflect 3 major 

events of inflam response:

-vasodilation

- >capillary permeability

-influx of phagocytes

Intestinal epithel.





Polymorphonuclear Leukocytes (PMNs)



Macrophages

• WBCs that ingest bacteria, 
viruses, dead cells, dust

• most circulate in the blood, 
lymph and extracellular fluid

• they are attracted to the site of 
infection by chemicals given off 
by dying cells 

• after ingesting a foreign invader, 
they “wear” pieces of it called 
antigens on their cell membrane 
receptors – this tells other types 
of immune system cells what to 
look for

 



Neutrophil phagocytosing

S. pyogenes, the cause of strep throat

Human neutrophils are WBCs that arrive quickly at the site of a bacterial 

infection and whose primary function is to eat and kill bacteria.  This 

neutrophil ingesting Streptococcus pyogenes was imaged in gray scale 

with phase contrast optics and colorized. neutrophils also release toxic 

chemicals that destroy everything in the area, including the neutrophils 

themselves

CELLS alive!



Natural killer cells (NK cells)

• instead of attacking the invaders, they attack the 
body’s own cells that have become infected by 
viruses

• they also attack potential cancer cells, often before 
they form tumors

• they bind to cells using an antibody “bridge”, then kill 
it by secreting a chemical (perforin) that makes holes 
in the cell membrane of the target cell.  With enough 
holes, the cell will die, because water rushing inside 
the cell will induce osmotic swelling, and an influx of 
calcium may trigger apoptosis.





Natural killer T cells (NKT cells)

• TCRs with restricted variability

• Recognize Gram – and + bacterial cell wall comp.

• Secrete IL-4 and interferonγ
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Dendritic Cells

• APC

• Phagocytosis
– Follicular DCs in thymus & spleen

– Langerhans in skin and mucosa

– Plasmacystoid DCs (noT myleoid
but lymphoid) thus, secretes IFN-α/β



Innate Lympoid Cells (ILCs)

• Heteregenous populations of immune innate cells
– Acute phase infection

– Tissue remodeling-wound healing

– Containment of good bacterial 

– Patrolling mucous barries (airways, gastrointestinal tracks)

• Sub-population of ILCs induce lymphoid cells 
needs IL-12γ



Mast cells

• are found in tissues like the skin, near blood vessels.

• are activated after antigen binds to a specific type of 
antibody called IgE that is attached to receptors on the 
mast cell.

• activated mast cells release substances that contribute to 
inflammation, such as histamine.

• mast cells are important in allergic responses but are also 
part of the innate immune response, helping to protect 
from infection.



Pattern Recognition



Pattern Recognition Receptors (PRRs)

Toll-like receptors (TLRs)



Pattern Recognition Receptors (PRRs)
C-type Lectin Receptors



Pattern Recognition Receptors (PRRs)
f-Met binding receptors



Pattern Recognition Receptors (PRRs)
Rig-I like receptors



Pattern Recognition Receptors (PRRs)
Nod-like receptors



Complement



Complement in development





INFLAMMATION

• A major component of the body's defense mechanisms immunologic 

process to restore immune homeostasis (the injured normal state) 

• Initiated by various types of damages 

• Signs of inflammation

• Pain (dolor), redness (ribor), swelling or pressure (tumor) and heat (calor)
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INNATE IMMUNITY –

Soluble factors

• Interferon

– a chemical (cytokine) produced by virus-infected 

cells that contributes to their death by apoptosis

• PAMP and PRRs

– Result in release of IL1, IL6 and TNF-α 

• Acute phase proteins

– proteins in the plasma that increase during 

infection and inflammation

– can be used diagnostically to give an indication of 

acute inflammation





INFLAMMATION





Cellular migration and receptors

The Springer lab multimedia and BioVisions





Interactions of leukocyte integrins



Structural Studies on αI- integrins are limited.



AN EXAMPLE

A lupus-associated integrin variant has an impaired binding under force

R77H



In reality, blood flow exerts a shear force



A lupus-associated integrin variant has an impaired binding under force



“The Force will be with you, always.” Obi-Wan Kenobi 


