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A-The physical barriers  

1-SKIN:  

The first line of defense against microorganisms is the intact skin and mucous 

membranes. Skin provides a microbe- inhospitable dry environment Continuous 

sloughing of superficial epidermal layer which removes attached pathogens. 
Mucous membranes: 

2-Mucous membrane 

An intact epithelium is hard to pass. Mucous can trap pathogens at mucosal 

surfaces and preventing their attachment and entry.  

Mucous traps pathogens ,sloughing of mucous membrane of GIT remove 

pathogens like in skin. Mucus contains a number of types of anti-microbial 

compounds, including lysozyme and secretory antibodies (IgA). 

 If microorganisms breach these lines and enter the body, then the innate arm of 

the immune system (second line of defense) is available to destroy the invaders. 

Because the components of the innate arm are preformed and fully active, they 

can function immediately upon entry of the microorganisms. The ability of the 

innate arm to kill microorganisms is not specific. For example, a neutrophil can 

ingest and destroy many different kinds of bacteria. Mucus contains a number of 

types of anti-microbial compounds, including lysozyme and secretory antibodies 

(IgA). 

3-Cilia 

The respiratory system is equipped with mechanical hurdles like the ciliary 

escalator that transports airborne particles out of the bronchial tree. Cilia Help by 



 
l iAhmed Adr.Ass. Prof.D2019 -Infection&Immunity 2018-S4  

 

5 
 

moving the secretions or mucous containing trapped pathogens outward for 

expulsion by sneezing or coughing. 

B-The physiological barriers 

 • Diarrhea e.g food poisoning 

• Vomiting e.g food poisoning ، hepatitis 

• Cough e.g pneumonia  

 The peristaltic action of the intestine ultimately flushes out organisms 

which have not succeeded in colonization. 

 Eyes (Conjunctiva). The conjunctiva of the eye is remarkably free of most 

microorganisms. Blinking mechanically removes microbes, the lavaging 

action of tears washes the surface of the eye… 

• Some of Physiological barriers offer inhospitable environments to pathogens 

even they enter the body for example:  

1-Body temperature(high or low) can restrict microbial pathogencity some viral 

infection restricted in the upper respiratory tract but not in the lower respiratory 

tract. 

2-O2 tension: Anaerobic organisms e.g. closteridium perfringens cannot grow 

In the presence of O2 
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Serious clinical problems start when  

1-Normal flora overgrows and becomes pathogenic when host becomes 

immunocompromised like in Diabetes, AIDS  Malignant diseases and  

Chemotherapy administration 

2-When normal flora is depleted by antibiotics as  what happened in intestine 

when the normal flora Clostridium difficile is depleted which will lead to sever 

colitis(pseudomembranous colitis) 

• Vaginal thrush caused by Candida albicans  is occurring after eradication of   

The innate immune response 
Innate immunity is the first line of immune response to infection conferred after 

innate physical barriers such as the skin or mucous membranes have been 

breached. 

The main cellular effectors of innate immunity include the neutrophil 

granulocytes, also called neutrophils or Polymorphonuclear cells, and 

monocytes (in blood) or macrophages (in tissues). In addition to the cellular 

components, there is an important soluble component of innate immunity, this is 

the complement system. 
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the production of C3b, the central molecule of the complement cascade. The presence of 

C3b on the surface of a microbe marks it as foreign and targets it for destruction. C3b has 

two important functions: (1) It combines with other complement components to generate C5 

convertase, the enzyme that leads to the production of the Membrane Attack Complex(MAC) 

and (2) it opsonize (opsonin) bacteria because phagocytes(neutrophils &macrophages) have 

receptors for C3b on their surface. 

1-The classical pathway 

Antigen–antibody complexes activate C1 to form a protease, which cleaves C2 and C4 to 

form C4b2a complex. The latter is C3 convertase, which cleaves C3 molecules into two 

fragments, C3a and C3b. C3a, an anaphylatoxin which increases vascular permeability and 

causes vasodilation . 

 C3b forms a complex with C4b2a, producing a new enzyme, C5 convertase (C4b,C2aC3b), 

which cleaves C5 to form C5a and C5b. C5a is an anaphylatoxin and a chemotactic factor. 

 C5b binds to C6 and C7 to form a complex that interacts with C8 and C9 to produce the 

membrane attack complex (C5b,6,7,8,9), which causes cytolysis.  

Note that the "b" fragment of complement proteins  continues in the main pathway, whereas 

the "a" fragment is split off and has other activities (except in c3 convertase ,c4a keep in the 

pathway) 

Only IgM and IgG fix complement. One molecule of IgM can activate complement; 

however, activation by IgG requires two cross-linked IgG molecules. C1consist of three 

proteins: C1qC1r &C1s. C1 is bound to a site located in the Fc region of the heavy 

chain(CH2)of IgG & IgM. Of the IgGs, only IgG1, IgG2, and IgG3 subclasses fix 

complement; IgG4 does not.  

2-The lectin pathway 

Mannan-binding lectin (MBL) (also known as mannose-binding protein) binds to the surface 

of microbes bearing mannan (a polymer of the sugar, mannose). This activates proteases 

associated with MBL that cleave C2 and C4 components of complement and activate the 
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Acute-phase response:  

The acute-phase response, which consists of an increase in the levels of various 

plasma proteins, e.g., C-reactive protein and mannose-binding protein, is also 

part of innate immunity. These proteins are synthesized by the liver and are 

nonspecific responses to microorganisms and other forms of tissue injury. The 

liver synthesizes these proteins in response to certain cytokines, namely, IL-1, 

 IL-6, and TNF, produced by the macrophage after exposure to microorganisms. 

These cytokines, IL-1, IL-6, and TNF, are often called the proinflammatory  

cytokines, meaning that they enhance the inflammatory response. 

 

Cytokines/Chemokines 

Cytokines are a large group of secreted proteins which regulate and coordinate 

many activities of the cells of innate and adaptive immunity. All cells of the 

immune system secrete at least some The nomenclature for cytokines is varying, 

with some named Interleukin followed by a number, and others named for a 

biological activity first attributed to them, such as tumor necrosis factor (TNF) or 

interferon.  

Functions: 

• Chemo attraction 

• Phagocyte activation 

• Inflammation 

Some of innate cytokines(proinflamatory cytokines ) 

1-IL-1 is a protein produced mainly by macrophages. It activates a wide variety 

of target cells, e.g., T and B lymphocytes, neutrophils, and endothelial cells 
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plays an important role, along with tumor necrosis factor (TNF), in inducing 

inflammation. In addition, IL-1 is endogenous pyrogen, which acts on the 

hypothalamus to cause the fever associated with infections and other 

inflammatory reactions. (Exogenous pyrogen is endotoxin, a lipopolysaccharide 

found in the cell wall of gram negative bacteria 

2- IL-6 is produced by helper T cells and macrophages. It stimulates B cells to 

differentiate, induces fever by affecting the hypothalamus, and induces the 

production of acute-phase proteins by the liver. Acute-phase proteins are 

described in Innate Immunity. 

3-TNF-α is Proinflammatory cytokine produced mainlt from macrophages . Low 

concentration: activates neutrophils and increases their adhesion to 

endothelial cells. High concentration: mediates septic shock, acts as cachectin, 

causes necrosis of tumors. 


