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Innate and Acquired Immune System

- There are two types of immunity in human body:
1- Innate or natural (non-specific).
2- Acquired or adaptive (specific)
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The Innate immune system

1- It is the first line of immune response after an infection happens.
2- Represents a timely and quickly responses.

3- Not antigen specific.

4- Composed of:-

a - Anatomical barriers to infection include: mechanical, physical, chemical and
biological barriers.

b- Cellular components such as macrophages, neutrophils and natural killer cells.
c- Plasma proteins, which consist of group of proteins like complement system.
d- Inflammation.

e- Fever.

A- Mechanical and physical barriers include:

e Skin which consists of :-

- Keratinized epidermis: The epidermis and keratinocyte of the skin are
provide any environment that prevent bacterial growth

- Continuously dividing keratinocytes and constant sloughing of the epidermal layer
remove microbes attached to skin surface.



- Dermis layer contains: Fatty and lactic acids, sweat glands and sebaceous glands

which secret sebum. All of these glands are help to maintains pH of skin between 3-
5 (acidic) that inhibits the growth of bacteria.

- Sweat contains lysozyme and the evaporation of sweat creates a slightly salty
environment that inhibits growth of bacteria.

- The lacrimal gland is found in the eye and it is small almond shapely structures
that produce tears to protect eye from bacterial growth.

- Tight junctions between skin cells which form physical barriers to prevent the
penetration of the body by microbes.
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- High oxygen tension in lungs.
- Body temperature.

Both inhibit bacterial growth and prevent bacteria from colonization.
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—Mucus membranes which secreted by epithelial cells of gut , respiratory tract and

genito-urinary tract and the digestive tract. It has the unusual properties of being
sticky and slimy; it is able to entry microorganism so they can be expelled.
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- Cilia in the respiratory tract: the respiratory track is lined with little hair-like
structures that beat in such a way as to propel particles towards the throat where may

can be expelled by coughing or swallow and excretion

- Sneezing and coughing: This expels dust and airborne organisms.
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B- Chemical barriers

- Tears.

- Saliva.

- Urine.

- Breast milk.
- Fatty acids.
- Bile acids.

All these contain different lysozymes (act on cell wall of bacteria) and
phospholypase.
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- Acidic PH of stomach and vagina: the acid that secreted in stomach and it is lethal
to many bacteria, while in the vagina produce lactic and proprionic acid
resulting in a low PH which inhibits the dividing of many bacteria.

- Spermin secreted from prostate gland in males, which has a defensive function
against pathogens.

- The presence of Zinc in semen which is fatal to disease factors.

Other chemical barriers are:

- Tumor Necrosis Factor (TNF)
- Interferons (IFNs)

These two proteins work together to inhibit viral replication and as well as activate
cellular immunity against viruses.

- Fibronectin:
- Itisaglycoprotein (like gum), has effective role in accelerating phagocytosis, act

as an adhesive agent that encapsulate the bacteria or foreign bodies by the process

of opsonization in order to facilitate the process of phagocytosis by phagocytes.
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- Lactoferrin and Transferrin: these deprive organisms of the iron necessary for

their metabolism.

- Cathelicidin which found in mucosal secretion and has antibacterial
role.

- Collectins and G protein that bind with the sugar on the microbial
surface and promote the elimination of microbes.

C- Biological barriers include:

1- Normal flora or Microbiota:

Microorganisms (bacteria, fungi, protozoa, and viruses), mostly bacteria that
continuously inhabited the human body (Resident Normal Flora).

» Under normal conditions in a healthy human they are harmless and may even be
beneficial.

Also called Commensals i.e. organisms that dine together, or Microflora, which
include:

- Skin Flora

- Oral and Upper Respiratory Tract (nose and pharynx) Flora
- Gastrointestinal Tract Flora

- Urogenital Flora

- Conjunctival Flora

(alsg yuilly Ll g¥1y clyladlly Lya€ll) dadall dall culslsll Microbiota sl Normal flora Js
(Al dpaplall W) GLadY) s (B pand S5 haial it (Al LSl ce g

P ey cauledl Lyl 8 Bslie¥) Cagylll Jh 8 Bake (5S5 g Bl e ey

Sleall LS «anngdl Sleall WS (apelly i) (gsbell ekl Sleadly aill LAS calal L3S,
Ol Tasile b Aaial) Lp€illy Latal)



e A fetus is sterile when born (No Normal Flora), then newborn start having
the normal flora from its mother, air, food and the environment.

e Our internal organs are sterile like the spleen, liver, pancreas, bladder, CSF,
and blood unless during infection.

e Normal flora differs from one human to another depending on age, diet, and
geographic habitat.

e When the number of resident normal flora is greatly reduced, opportunistic

e Microbes can easily cause infections in these areas e.g. Candida albicans

that cause candidiasis.
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When a new-born comes in contact with the environment, microorganisms instantly
started to colonize in the body surface. After that, the number of microorganisms is
started to increase constantly with the human age and its distribution as in the figure

below:
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Microbiota composition in different regions
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Beneficial Functions of Normal Flora:

1. Protect our organs and systems that are in direct contact with the external
environment from invading pathogens. Some normal flora produce substances
that kill pathogens and others compete for with them for nutrients.

2. In newborns, normal flora stimulates the development of immune system.

3. Normal flora of the gut provides important nutrients such as Vitamin K which
aid in digestion and absorption of nutrients and Vitamin B12, Lactic acid
bacteria also produce certain B-vitamins.

4. The normal flora of the human body also helps to stimulate the synthesis of
normal antibodies Example: When the normal flora acts like an antigen in our

body, they induce an immunological response.
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Harmful Effects of Normal Flora:

1. When the normal flora are displaced from their normal site of the body e.g.
Blood stream infections by S. epidermidis.

2. When potential pathogens gain a competitive advantage due to diminished
populations of harmless competitors e.g. C. difficile growing in the gut after
antibiotic therapy.

3. When individuals are immunocompromised, normal flora can overgrow and
become pathogenic.
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.Staphylococcus epidermidis.
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- Studies have shown that the lack of microbiota diversity leads to many diseases
like autoimmune diseases such as diabetes type I, rheumatism, muscular dystrophy,
problems in blood coagulation due to lack of vitamin K, and disturbances in the
transfer of nerve cells due to lack of vitamin B12, in addition to its involvement in a

number of conditions such as cancer, memory disorders, depression, stress, autism,

and Alzheimer’s disease.
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2- Cellular components which include:

- Neutrophils (PMNS).

- Macrophages (in tissues), which developed from monocytes (in blood) and have

functions in phagocytosis and killing of microorganisms.
- Natural killer cells (NK) and Lymphokine Activated Killer Cell (LAK).

(LAK) it is non —specific killer cell, but they are targeting tumor and virus infected
cells and can dramatically increase their effectiveness when exposed to some
cytokines especially (IFN-o and IFN-B) or (IL-2), because it contains specific
receptors of these two cytokines that will be activated and increased the ability of
toxicity, so called lymphokine Activated Killer Cell (LAK) and become very

effective in killing cancer cells and used as a medical treatment to eliminate tumors.
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- Eosinophils which are effective in killing parasites.

- Basophils (in blood) and mast cells (in tissue).

They are effective in hypersensitivity reactions (Allergy), because they possess

receptors for FC region of IgE.
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3- Plasma proteins (humoral barriers) include:

Coagulation system
Fibrolytic system

Kinin system

B w Do

Complement system

Which is a major humoral non-specific defense mechanism, when activated lead to

cell lysis.
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