
IMMUNOLOGICAL	DISEASES		

AN	INTRODUCTION	TO	HYPERSENSITIVITY	
	



Allergy	&	hypersensi?vity	

HYPERSENSITIVITY	
=	harmful	immune	responses	

autoimmunity	
(self	an1gen)	

allergy	
(	foreign	an1gen)	



Classifica?on	of	Hypersensi?vity	
		

Type	
	

Mechanism	
	

Example	
		
	

I	
	

				IgE	mediated	
	

Systemic	
anaphylaxis	eg	
peanut	allergy	
Asthma	
		
	II	

	
An?body	mediated	
	

Haemoly?c	
disease	of	the	
newborn	
		
	III	

	
Immune	complex	
mediated	
	

Arthus	reac?on	
Glomerular	
nephri?s	
		
	IV	

	
Cell	mediated	
(delayed)	
	

Contact	derma??s	
		
	

		
	

Anaphylac1c	
hypersensi1vity		

Cytotoxic	
hypersensi1vity		

Immune	complex	
hypersensi1vity		

Cell-mediated	
hypersensi1vity		



Type	I	hypersensi?vity		
(Immediate	reac?on)	

•  Dependant	on	IgE	and		Mast	cells.	

•  Requires	prior	sensi1sa1on	to	an1gen.	





Response	of	type	I	hypersensi?vity	



Mast	cell	degranula?on	



Key	Event.		Mast	cell	ac?va?on	(elicita?on	phase)	

Histamine	
Prostaglandin	D2	
Leukotriene	C4	
Cytokines	(TNF-α)	
	

Y	Y	Y	Y	Y		IgE	

an1gen	



Effector	mechanisms	

•  Mast	cell	ac1va1on:	
–  preformed	mediators	

•  histamine	
•  enzymes	(e.g.	tryptase)	
•  TNF-α	

–  synthesis	
•  leukotrienes	C4,	D4	
•  IL-4,	IL-5	

•  Results:	
–  vasodila1on	and	increased	permeability	
–  increased	mucus	secre1on	
–  bronchoconstric1on	
–  Cough	
–  chemotaxis	of	other	inflammatory	cells	



Type	II	hypersensi?vity		

•  Caused	by	IgM	or	IgG	an1bodies	to	cell	surface	and	
extracellular	matrix	proteins.	

•  Abs	interact	with	complement	components	and	
effector	cells	such	as	macrophages	and	neutrophils.	

•  This	results	in	1ssue	damage	via	mechanisms	
normally	ac1ve	against	foreign	an1gens.	



EXAMPLES	

1.  Reac1ons	against	incompa1ble	blood	transfusions.	
2.  Autoimmune	haemoly1c	anaemia.		Sensi1sed	to	

pa1ents’	own	RBCs.		O\en	drug	induced.	
3.  Goodpastures	Syndrome.		Ab	against	basement	

membrane	proteins	produce	nephri1s.	
4.  Myasthenia	Gravis.		Muscular	weakness	associated	

with	Abs	to	acetylcholine	receptors.	
5.  	Haemoly1c	disease	of	the	newborn.		Pregnant	

woman	is	sensi1sed	to	the	fetal	erythrocytes.	



Autoimmune	hemoly1c	anemia	



HAEMOLYTIC	DISEASE	OF	THE	NEWBORN	
(HDNB)	

•  Occurs	when	mother	has	become	sensi1sed	to	Ag	
on	the	infant’s	erythrocytes.		Rhesus	D	
commonly.	

•  O\en	Rh	–ve	mother	carrying	a	second	or	
subsequent	rhesus	+ve	infant.	

•  Sensi1sa1on	of	the	mother	during	the	birth	of	the	
first	Rh	+ve	baby.	

•  Subsequent	children	have	an	increased	risk	of	
being	affected.	



HAEMOLYTIC	DISEASE	OF	THE	NEWBORN	

	First	birth	 	 	 	Postpartum 	 	 	 	Subsequent	pregnancy		
		

	

RhD+	
foetus	

RhD-	
mother	

Exposure							 	 	 		sensi1sa1on												 	 	 	disease 		



Exposure							 	 	 	 				no	sensi1sa1on					 	 	 	no	disease 		

RhD+	
foetus	

Ag	removed	
prevents	
sensi1sa1on	

An?	D	Abs	
given	
immediately	
aVer	birth	

First	birth 	 	 	 	Postpartum 	 	Subsequent	pregnancy	

	





Muscle	fibres	

Acetyl	choline	from	
nerve	impulse	

Acetyl	choline	
receptors	

Normal	nerve	signal	



MYASTHENIA	GRAVIS	

	

Ab	against	the	receptor	is	only	part	of	the	disease	process	

Muscle	weakness	from	
reduced	signal	
transmission	

An1bodies	to	the	
receptor	block	
acetylcholine	binding	







ANAPHYLAXIS	
	
An	immediate,	severe,	systemic	hypersensi1vity	or	allergic	
reac1on,	some1mes	fatal,	usually	characterised	by	at	least	one	

or	other	of	the	following	symptoms,	respiratory	difficulty,	
hypotension	or	circulatory	failure.	Generalised	ur1caria	and	
1ssue	swelling	also	common.	

	
Mediated	by	IgE	an1bodies	and	Mast	cells	Immunologically	

disease.		
‘Type	One	hypersensi1vity’	
	
	



Common	causes	of	anaphylaxis	

•  Foods	
•  Serum/vaccines	
•  Bee	and	wasp	s1ngs	
•  Drugs	
•  Latex	rubber	-	gloves	



Foods	commonly	causing	anaphylaxis	

•  Peanuts	
•  Tree	nuts	(eg.	brazil	nut,	almond,	hazlenut)	
•  Fish	
•  Shellfish	
•  Egg	
•  Milk	
•  Sesame	



Drugs	causing	anaphylaxis	

•  An1bio1cs	(especially	penicillin)	
•  Intravenous	anaesthe1c	drugs	
•  Aspirin	
•  Non-steroidal	an1-inflammatory	drugs	



Ur1caria	
Raised,	erythematous	intensely	itchy	skin	erup1on	caused	by		
IgE-mediated	histamine	release	from	mast	cells.	

Causes:	 	Drugs 	 	 	 	Food	allergens		
	 	penicillin 	 	 	Environmental	allergens	
	 	cephalosporins 	 	Insect	bites	
	 	 	 	 	 	 	latex	
	 	 	 		
	 		
	 		



The	End	


