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Introduction to Immunology
History of Vaccinations

Smallpox

The Chinese are credited with making the
observation that deliberatelv infecting people
with mild forms of smallpox could prevent
infection with more deadly forms and provide
life long protection. Knowledge of the
technique, known as variolation, worked its
way west to Turkey by the 18th century.

Lady Mary Wortley Montagu, the wife of the
British Ambassador to Turkey and who had
once survived smallpox, had her children
treated and brought the ideas back to Britain,
where research began on how to reduce the
inoculation's sometimes-awful side effects.




Key Concepts of Immunity

The Immune systems has evolved to protect us from
common pathogens.

Innate Immunity is the iImmediate response to
commonly shared microbe antigens (LPS, teichoic
acid, patterns of sugars).

Innate Immunity includes physical, chemical and
mechanical barriers to entry, phagocytes to engulf
and digest extracellular pathogens, and interferons
and NK cells to block virus replication and kilrus-
Infected cells.

Inflammation attracts leukocytes to the infectsie,
where innate immune responses occur.



Innate defenses begin to act very soon after the appearance of a pathogen in the
body. Innate defenses are nonspecific — they target anv pathogen. Innate
defenses mchde:

» Skin, which excludes most pathogens from entering the body

« (Cilia in mucous membranes, which sweep out atrborne pathogens and dust

s Tears_nasal secretions and salva, which contain bacteria-destroving
EnzZvmes

« Specialized phagocyvtic cells ("phago-"=eating, "cyvte"=cell) which
migrate to affected areas and engulf pathogens.

Phagocvtic cells include granulocvtes (or neutrophils), macrophages, and
dendritic cells that are part of the white blood cell fraction. Pathogens and
infected cells produce chemokines, peptides that increase the permeability of
blood vessels. This permits a migration of white blood cells toward the wound,
causing the redness and inflammation associated with infection.

Wound introduces bacteria
Inflammation *

. ."""--..
; " Bacteria

QM-

Walls of blood stream

Granulnc*,rte

- " = T s




Some types of lifestyle

o Target innate defenses
* Next slide courtesy of
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e Sexual lubricants, many of
which are hyperosmolar, are
known to damage the
Intestinal epithelium and

presumably affect gut flora.

- A 2008 study found that many
commercially available lubricants
dried out the lining of the colon.
Astroglide, the top-selling brand
worldwide and one targeted to gay
men, was described as “highly
hyperosmotic” and “...resulted in
severe irritation and tissue
damage.”



Adaptive Iimmunity

Adaptive Immunity is the slower response to speahtigens
which vary from pathogen to pathogen.

Adaptive immunity includes antibody, cytotoxic Tllseand
iInflammatory (macrophage-activating) helper T cells

An active iImmune response is made to antigen expos
either naturally acquired during infection or acidlly
acquired by vaccination. Passive immunity is aagiirom
another individual in the form of antibodies. Hurmlor
Immunity is due to antibody production, while cédiu
Immunity is due to cytotoxic and inflammatory T caditivity.

Innate iImmune mechanisms including inflammatiod an
phagocytosis are essential for the efficient fumetg of the
adaptive immune system.



The Immune system

The immune system is composed of circulating leykes and
lymphoid organs.

Hematopoiesis, the differentiation of stem ceilt® imature
leukocytes, occurs in the bone marrow. T cell n&ton is

completed in the thymus. Bone marrow and thymuglrere
primary (central) lymphoid organs.

The secondary (peripheral) lymphoid organs broygther
antigen and leukocytes to Initiate adaptive immigsponses.
Secondary lymphoid organs include the lymph nosigigen,
Peyer's patches, tonsils and adenoids, appendix, and
collections of lymphoid cells in mucous membranes.

Leukocytes recirculate between lymphoid organstaad
blood via the lymphatic vessels, which also colktigen
from the tissues.



Phagocytes

 Phagocytes include monocyte/macrophages,
granulocytes (neutrophils, eosinophils,
basophils) and dendritic cells. They have
receptors for common pathogen antigens and
for complement-coated and antibody-coated
antigen. In addition to engulfing and
destroying pathogens, macrophages and
dendritic cells can make cytokines that
regulate Immune responses and can process
and present antigen to T cells.




Lymphocytes

 Lymphocytes include B cells, T cells, and
Natural Killer (NK) cells. B and T cells have
specific antigen receptors which are generated
during lymphocyte development by a
specialized gene-splicing process. BCR bind
native antigen, but TCR bind only to antigen
peptides presented on MHC. NK cells do not
have antigen-specific receptors, but recognize
altered MHC on virus-infected and cancer
cells.



T helper cells

* T helper cells (also known as Th cells) are a suatHg of
lymphocytes that play an important role in estdinig and
maximizing the capabilities of the immune systeimede cells
are unusual in that they have no cytotoxic or phgfoc
activity; they cannot kill infected host (also knows somatic)
cells or pathogens, and without other immune ¢kéy would
usually be considered useless against an infeckiogells are
Involved in activating and directing other immuretlg, and
are particularly important in the immune systemey are
essential in determining B cell antibody class swiig, in the
activation and growth of cytotoxic T cells, and iaxmizing
bactericidal activity of phagocytes such as macaggs. It is
this diversity in function and their role in inflneing other
cells that gives T helper cells their name.



Mature Th cells are believed to always express
the surface protein CD4. T cells expressing
CD4 are also known as CD4+ T cells.
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Cytokines

* Cytokines are chemical messengers made by
leukocytes, primarily T cells, macrophages and
dendritic cells.

* Antigen stimulation plus other signals
stimulate specific lymphocytes to proliferate
and differentiate into clones of effector cells
and memory cells.



Antibodies

B cells are activated to become antibody-produpiagma
cells. Antibodies are specific antigen-binding pros that
neutralize and opsonize antigen and activate congiéto
promote inflammation and phagocytosis. Differenttlaty
Isotypes have specialized locations and functions.

 Antibody is composed of disulfide-bonded heavy hgiak
chains in a Y shape, with two identical antigendomng regions
at the ends of the top of the Y. The antigen-bigde&gions of
antibody differ in their amino acid sequence frome o
molecule to the next and are called variable regjidhe stem
of the Y (the constant region) has one of five pgass
structures (isotypes: IgAgD, IgE, IgG and IgM that
determine the effector functions of the antibody.



Antigens
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Antibody isotypes of mammals
|Hame Types Description Antibody Complexes

Found in mucosal areas, such as the gut, respiratory tract
IgA4 2 |and urogenital tract, and prevents colonization by pathogens.

107 Also found in saliva, tears, and breast milk.

An[itm(]'),-' Functions mainly as an antigen receptor on B cells that have |

not been exposed to antigens ! It has been shown to
activate basophils and mast cells to produce antimicrobial
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Binds to allergens and triggers histamine release from mast |
IgE 1 cells and basophils, and is involved in allergy. Also protects |
.againstparasitin:wnrms.[f‘? .
In its four forms, provides the majority of antibody-based
immunity against invading pathogens ! The only antibody |

g 4
? capable of crossing the placenta to give passive immunity to
¢ fetus.
Expressed on the surface of B cells and in a secreted form
gl ’ with very high avidity. Eliminates pathogens in the early
] stages of B cell mediated (humaral) immunity before there is

sufficient 1g [FH11



Out of the Innumerable

Causes that impair iImmune system function,
here we shall focus on four major points:

1. Drugs.

2. Malnutrition

3. Oxidative stress
4 Semen



DRUGS

 The next slides are courtesy of Dr. Daniele
Mandrioli

The Italian AIDS Epidemic

Supports The Chemical AIDS
Theory


































Other drugs

 Khansari, Nemat; Whitten, H. D.;
Fudenberg, H. Hugh
Phencyclidine-induced immunodepression
Science v225 p76-8 July 6 1984
SUBJECTS: Ketamine Phencyclidine
Immunosuppressive agents
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