> Second line of defense (Non-specific)
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Second line defense Components
Cells

i. Macrophage
ii. Neutrophils
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iv, Mast Cells & Basophils

Cytokines or Chemicals
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Bradykinin ( Secreted by tissue cells)
Histamine (Released by mast Cells)
Serotonin (Secreted by tissues Cells)
Chemotactin (Secreted by mast Cells)
Role of Macrophages & Neutrophils
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The process of phagocytosis, a type of nonspecific defense to disease

Phagocytosis is enhanced by products of the immune system called antibodies. These protein molecule:
bind to microorganisms and encourage engulfing by phagocytosis.

Role of Natural killer Cells (1-5 %, bean shaped kidney, Granulocyte, Cytotoxic)

NK cells belong to the innate immune system and form a first line of defense against a wide variety of
pathological challenges. Particularly, they provide protection against viral and bacterial infections and they
help to detect and limit the development of cancer. Natural Killer Cells were first described as cells that
have the ability to kill tumor cells without any priming or prior activation (remember that e.g. cytotoxic T
cells need priming by antigen presenting cells) and their name is ultimately connected to this ‘natural’

ability to kill.
> Apoptosis & Normal Cell Identification by NK cells

NK cells can secrete perforin which perforate the infected ce!l & then granzymes (pr-oteases.) whicl"n initiate
apoptosis by mitochondrial enzymes & constitute a second line of Flfefense mechamsm during an immune
reaction. One could imagine that cells which display a natural E'll?lhty to kill qeed to bg controilefi vc'ery
strictly to protect healthy cells from attack. Therefore, i.n a.ddmon to a variety .of- dlfferentact:jvatmg
receptors, NK cells express inhibitory receptors that recognize innate MHC class'| (this |? also referre ;;Hag
recognition of ‘self”’).This is a very efficient mechanism of control as almost all ‘normal’ cells express

class |,
Lysis: It is the bursting / destruction of infected cell with production on multiple of antigens in this case
body cell is destroyed along with production of antigens.

Apoptosis: It is the destruction of cell along with destruction of antigens.
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Cell lysis mechanism
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Apoptosis mechanism

» The complement system (arsenal system)
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Interferon mechanism of action

> Inflammation as a Nonspecific Immunity. (2nd line of defense)
Inflammation is a nonspecific response to any trauma occurring to tissues. Inflammation mobilizes
components of the immune system, sets into motion repair mechanicsms, and encourages phagocytes to
come to the area and destroy any microorganisms present. Inflammation can be controlled by nervous
stimulation (hypothalamus) and chemical substances called cytokines i-e Bradykinin (Secreted by tissue
cells), Histamine (Released by mast Cells), Serotonin (Secreted by tissues Cells), Chemotactin (Secreted by
mast Cells). These chemical products of tissue cells and blood cells are responsible for many of the actio
of inflammation. In some types of inflammation, phagocytes accumulate in the whitish mass of cells,
bacteria, and debris called pus. These chemical causes vascular permeability to cause leaking of fluid int0
tissues which causes swelling and it is called inflammation or edema.

Symptoms of inflammation: It is accompanied by signs and symptoms that include heat, swelling, red

and pain.
i. swelling due to increased blood supply & accumulation of tissue fluid

ii. Redness due to increased blood SupplyK .

iii. warmth due to increased blood supply O ra C a d e I I Iy C O I I I

iv. Pressure over receptors due to expansion of tissue causes pain )

Inflammation lasts until infection has eradicated completely. -

» Inflammatory response in arthritis
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/—Low grade fever

I ¢ velling of hands & feet
IV

J 1. Bacteria and other
2 ’r‘/.\ pathogens entor wound

2. Plateiets from biood release

blood-clotting proteins at
wound site.

3. Mast ceils secrete factors
that mediate vascdilation and
vascular constriction. Delvery
of biood, plasma. and ceils to
injured area increases.

4. Neutrophils secrets
factors that kill and degrade
pathogens.

§. Neutrophels and
macrophages remove
pathogens by phagocytosis,

8. Macrophages secrete
hormones called cytloknes
that attract immune system
cells to the site and activate
cel's involved In tissue repair.

7. iInflammatory response
continues untll the forsign
material Is elminated and
the wound s repaired.

Inflammatory response

> Pyrexia (A Natural Immune Response) .

We were designed with a complex mechanism of our own immune system called pyrexia. It is a rise in the
body's core temperature, above 37 Centigrade (98-100 Fahrenheit) which is a common medical sign known

as a fever or hyperthermia. It is a mechanism developed by the i.mmur\e s-ystem to rgduce the severity of
illness by preventing bacteria and viruses from multiplying. This activation of the immune system has
worked for centuries before medicine was invented. Most indivuduals.wew a fever as some'thl_ng thaf is bad
or harmful, but it is a sign that our body is working in our favor to fight disease. As the individual's body

temperature goes up, there may be a sensation of cold until the temperature levels off and stops ris_ing.
People’s normal body'temperatures may vary and are affected by factors such as eatm_g, exercise, sleeping,
and day time. Our body temperature is usually at its highest at around & pm and at its lowest at about 3
am
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Mechanism of Pyrexi ive reaction by the body against infectious Hivease

tissue injury, one of the immune system'’s respopq,
he hypothalamus to produce central Prostag|

The mechanism of fever appears to be a defen
bacteria or viruses invade the body and cause

i i imulate t
roduce pyrogenic substances which then stimu ; .
::here thpe:' rﬁodified the functioning of the hypothalamus, the part of the brain that regylates bog

temperature. The pyrogens inhibit heat-sensing neurons and gxt{lte :}?Ld;zns:;]iooor;:?tzgg itthe alterin.g of
these temperature sensors deceives the hypothalamus into thlnkl'n‘g " ‘,i’nternal Cor hacmally s, it
also enabling hypothalamus to shunt blood away from the extre-mltles to : e 9 the bod.y. This
induces shivering that also raises temperature. LipcnpcﬂVSE'CCh'a”d"-'S (LPS) from grarﬁ-nelgatlve bacteria May
stimulate peripheral production of prostaglandin from hepatic Kupffer cells. LPS-stimulated fever mgy also
be neurally mediated. The hypothalamus raises the body’s temperature above the lnorma.I range, thereby
causing a fever. The above-normal temperatures are thought to help d.E‘fend against mICFOPIaT invasion
because they stimulate the motion, activity, and multiplication of white bloc?d ce.lls .ar.wd Increase the
production of antibodies. At the same time, elevated heat levels may directly kill or inhibit the growth of
some bacteria and viruses that can tolerate only a narrow temperature range.

When

andip

Treatment of Pyrexia

In most cases, fever does not need to be treated, because it is a sign that the body is working hard to
defeat an infection or disease. An antipyretic, such as ibuprofen or aspirin or paracetamol, may be given

for pain or excessive crying related to a fever. Non-medical treatment for fevers include removing layers of
clothing, lowering room temperature, applying a cold sponging etc.

Benefits of Pyrexia

During fever, temperature is raised due to which blood flow is also increased to the body parts.
Increased blood flow provide more macrophages, neutrophils, NK cells to infected site.
High temperature creates non favorable environment for antigen.

More interferon is produced which safeguard the healthy cells from viral attack.
It causes walling off iron which bacteria feed on,

High temperature, directly Kill microbes.
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Mechanism of development of Fever

Infectious or Aseptic simui
Leukocytes

Endogenous pyrogens (Pyrogenic cytokines, such as interleukin- 1b (IL-1b), tumor necrosis factor
(TNF), and interleukin-6 (IL-6))

Elevation of prostaglandin E (PGE) in the cerebrospinal fluid

Elevated PGE acts on the Preoplic ar£a of the anterior hypothalamus (POAH)

)

Alter the firing rate of neurons that oonrol thermoregulation in the hypothalamus

Increase in the hypothahmj sel point of body temperature

Enhanced release of thyroid hormones, glucocorticoids, and catecholamines

Cutaneous vasoconstriction, shiverng, and nonshivering thermoge

Reduction of heat 0SS and increased heat gain

Fever

Mechanism of Pyrexia

Scanned by CamScanner



