DISORDERS OF THE IMMUNE SYSTEM





Autoimmune Diseases 


A.	Develop immunity to “self”-Ag. on host tissues ( autoantibodies, T lymphocytes 


B.	Development autoimmunity ( destruction host tissues


C.	Immunological tolerance - ability to recognize “self” vs “non-self.”  


D.	Due to:


1.	Clonal deletion 


a.	Develops during prenatal period.  


b.	B lymphocytes with immune receptors to “self” Ag. destroyed 


c.	Do not develop immunity to host tissues.


2.	TS lymph prevents development of immunity to “self” Ag.


E.  Possible Causes of Autoimmunity


1.	Genetic predisposition - due to faulty gene


a.	Direct cause


b.	Makes individual more susceptible to other causes


2.	Altered self-ag. 


a.	Mutations – cause changes in structure host cells 


b.	Self-Ag. altered or new Ag. inserted into host cell membranes (viruses, drugs, chemicals)  


c.	No longer recognized as self ( auto antibodies


3.	Cross reactions 


a.	Ab. developed against hapten or whole Ag. 


b.	Ab. also reacts with self-Ag. (cross reaction)  


c.	Ex. Streptococcus pyogenes - rheumatic fever


4.	Release of hidden or sequestered Ag.


a.	Not all Ag.. exposed to immune recognition system during embryonic development.  


b.	If self-Ag. released into system later (due to injury, illness) ( production of autoantibodies


5.	Lack of TS lymph, dysfunction of TS lymph - As age # TS lymph decreases and # 				autoimmune diseases increases


       


Genetic Defects of Immune System


A.	B-lymph defects ( 	Agammaglobulinemia


1.	Due to failure of B lymph to differentiate into plasma cells (Ab. producing cells)


2.	The absence of immune receptors (IgD) on B lymphocytes


B.	T-lymph defects ( DiGeorge syndrome 


1.	Failure to develop functional thymus gland


2.	Do not cellular immunity 


3.	May develop low grade humoral immunity (hypogammaglobulinemia), 


C.	T & B lymph defects - severe combined immunodeficiency disease (SCID)


1.	Defect in stem cell - failure to develop mature T & B lymphocytes


2.	Failure to develop immunity





AIDS


A.	HIV - Retrovirus


B.	Destroys T-helper lymphocytes





Hypersensitivities (Allergies)


A.	Two types hypersensitive reactions:


1.	Immediate type hypersensitivities 


a.	Reactions usually occur within short period of 	time


b.	Antibody mediated


2.	Delayed type hypersensitivities 


a.	Reactions usually occur after longer period of 	time


b.	Cell mediated (TDH lymph)


3.	Allergen - antigens which tend to induce hypersensitive reaction rather than protective 				immunity


B.	Immediate Hypersensitivities


1.	General characteristics:


a.	Humoral Ab. occur in plasma “sensitized” individual


b.	Must be acquired due to previous exposure ( “sensitized”


c.	Reactions occur within average 20-30 min. following exposure allergen


d.	Manifestations usually acute (severe) but subside quickly when allergen


no  longer present


�
2.	Three types immediate hypersensitivities


a.	Type I - IgE mediated - most common


b.	Type II – Cytotoxic reactions


c.	Type III – Immune complex reactions


	3.	Type I – IgE Mediated


a.	IgE attaches to membrane of mast cells


b.	Location mast cells – skin, m.m. of R.T. and G.I. tract, endothelium, smooth muscles (internal organs)	


c.	Development 


1).	Primary exposure:


a).	Exposed to allergen first time


b).	Production IgE antibodies


c).	IgE attaches to membrane mast cells ( “sensitized”


			2).	Subsequent exposure:


				a).	Allergen comes in contact with “sensitized” tissues


				b).	Allergen reacts with IgE on mast cells


				c).	Ag-Ab reaction causes lysis cell membrane


				d).	Mast cells release granules – degranulation


				e).	Granules broken down in tissues


				f).	Release histamine, heparin, and other chemicals


				g).	Physiological effects:


					(1(.	Vasodilation (


					(2(.	Vascular permeability (


					(3(.	Mucus secretions (


					(4(.	Smooth muscle contraction (


(5(.	Anticoagulation (heparin) 


d.	Types reactions


1).	Atopic (localized) reactions – allergic rhinitis (hay fever), asthma, uticaria (hives), G.I. tract, etc.


2).	Systemic (generalized) reactions - anaphylaxis


�
e.	Desensitization  


1).	Allergy tests - skin tests


	a).	Extracts allergens introduced under skin


b).	Observe for positive reaction -“wheal and flare” reaction (red, raised area) 


2).	Allergy “shots”


	a).	Vaccine prepared containing allergens


	b).	Injected in small amounts at regular intervals


	c).	Stimulates formation IgG antibodies – “blocking antibodies”


	d).	IgG reacts with allergens 


	e).	Prevents allergen binding to IgE on mast cells


	f).	Host mast cells do not release histamine, heparin, etc.


	4.	Type II - Cytotoxic reactions


		a.	Due to:


			1).	IgG, IgM – complement fixing antibodies


			2).	Complement system


			3).	Allergen – whole (intact) cells


		b.	Primary exposure:


			1).	Cellular allergen ( IgG or IgM


			2).	Sensitized


		c.	Subsequent exposure:


			1).	Cell allergen + IgG (IgM) ( Cell Ag. – Ab. complex


			2).	Cell Ag. – Ab. complex + Complement ( Lysis cells, Inflammation


		d.	Ex.: autoimmune diseases, transfusion reactions, Rh incompatibility, 


hemolytic disease of the newborn 


5.	Type III - Immune complex reactions 


	a.	Due to:


		1).	IgG, IgM – complement fixing antibodies


		2).	Complement system


		3).	Allergen - soluble antigen


	b.	Primary exposure:


		1).	Soluble allergen ( IgG, (IgM)


		2).	Sensitized


	c.	Subsequent exposure


		1).	Soluble allergen + IgG (IgM) ( Soluble Ag. – Ab. complex


		2).	Soluble Ag. – Ab. complex + Complement ( Lysis host cells, inflamation


	d.	Types of reactions


		1).	Atopic reaction – Arthus reaction


			a).	Localized tissue damage


			b).	Ex. soluble allergen – tetanus toxoid booster 


		2).	Systemic reactions – Serum sickness


			a).	Vessel wall damage


			b).	Ex. soluble allergen – horse antiserums





C.	Delayed-type Hypersensitivities (Type IV)


1.	General Characteristics:


a.	Allergens - whole cells, haptens that complex with skin proteins


b.	Route of exposure - subcutaneous tissues, internal tissues (organs)


c.	No circulating Ab. involved, due to development TDH lymph ( “sensitized”


d.	Reactions delayed - ave. 24-48 hrs. after exposure to Ag.


e.	Reactions milder, persist longer period of time


2.	Development of Delayed Hypersensitivities


	a.	Primary Exposure:


		1).	Macrophage 


			a).	Processes antigen


			b).	Presents antigenic determinants on cell membrane


			c).	Secretes Interleukin I – attracts lymphocytes and macrophages


		2).	TH Lymphocytes


			a).	Reacts with antigenic determinants


			b).	Secretes Interleukin II – stimulates TDH lymphocytes


		3).	TDH Lymphocytes 


			a).	React with antigenic determinants


			b).	Multiply ( clone immature lymphs


			c).	Differentiate ( “sensitized” TDH lymphocytes


	�
b.	Subsequent exposure:


		1).	“Sensitized” TDH lymphs react with allergen


		2).	Secrete lymphokines ( adverse reactions


		3).	Lymphokines:


			a).	Transfer factor – “sensitizes” additional lymphocytes


			b).	Lymphotoxin – cytotoxic factor ( destroys host cells


			c).	Macrophage Chemotactic Factor (MCF) – attracts macrophages 


to site of reaction


d).	Macrophage Migration Inhibition Factor (MIF) – keeps macrophages localized at site of reaction


e).	Macrophage Activating Factor – increases activity macrophages 


( “angry” macrophages	


3.	Types of Reactions


	a.	Contact dermatitis


		1).	Allergens – haptens complex with skin proteins


		2).	Absorbed through skin ( subcutaneous tissues


		3).	Reactions ( skin (red raised areas, itch)


		4).	Ex.: poison ivy


	b.	Infectious allergies


		1).	Allergens – intracellular bacteria (TB bacillus), systemic fungi, 


			protozoans, helminths


		2).	Invade tissues ( delayed hypersensitivity


	c.	Autoimmune disorders


		1).	Allergens – host tissue cells


		2). 	Destruction host tissue cells














