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o Objectives:	  	  

	  
 Autoimmunity	  results	  from	  activation	  of	  immune	  response	  against	  
self-‐antigens.	  	  
 To	  learn	  how	  immunological	  tolerance	  (central	  and	  peripheral)	  is	  
induced	  against	  self-‐antigens	  for	  maintaining	  normal	  health.	  	  
 To	  gain	  understanding	  of	  various	  factors	  contributing	  to	  the	  
breakdown	  of	  immunological	  tolerance	  and	  development	  of	  
autoimmunity.	  	  
 Gender	  predilection	  in	  autoimmunity	  is	  a	  well-‐known	  phenomenon	  
and	  is	  briefly	  described.	  

o Note:	  

Black:	  Slides	  	  

Orange:	  Explanation	  	  

Purple:	  Extra	  

Red:	  Important	  	  
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o Autoimmunity:	  	  
A	  condition	  that	  occurs	  when	  the	  immune	  system	  mistakenly	  attacks	  and	  
destroys	  healthy	  body	  tissue.	  

ھھھهوو مررضض قصوورر خلایيا االجھهازز االمناعي عنن االتعررفف على خلایيا االجسمم فتھهاجمم خلایيا وواانسجة االجسمم للجسمم 
	   نفسھه  

	  In	  other	  words,	  it	  is	  the	  condition	  that	  occurs	  when	  immune	  system	  can’t	  
distinguish 	 تمیيیيزز  	  between	  self	  and	  non-‐self.	  
	  
Remember	  the	  characteristics	  of	  adaptive	  immunity:	  	  
1-‐long	  term.	  
2-‐memory.	  
3-‐	  	  Specific	  (	  can	  distinguish	  between	  self	  and	  non-‐self(foreign	  antigen)	  in	  order	  
to	  protect	  the	  body).	  
	  
Mediated	  by:	  1-‐	  Auto	  reactive	  T-‐cells.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2-‐Auto	  reactive	  B-‐cells	  (Auto-‐	  antibodies).	  
	  	  

o Tolerance	  to	  self	  is	  acquired	  by:	  
• Deletion	  (clonal	  deletion)	  within	  primary	  (central)	  lymphoid	  

organs	  (bone	  marrow	  and	  thymus).	  
	   	   	   	  

• Functional	  inactivation	  (clonal	  anergy)	  of	  developing	  lymphocytes	  
that	  possess 	 لككتم  	  antigenic	  receptors	  with	  high	  affinity	  for	  self-‐
antigens.	  (Occurs	  when	  the	  auto	  reactive	  T-‐cells	  for	  example	  are	  
capable	  of	  crossing	  the	  primary	  lymphoid	  organs).	  
	  

	  

Tolerance:	  is	  the	  process	  by	  which	  the	  immune	  system	  does	  not	  attack	  an	  antigen.	  	  

Anergy	  =	  losing	  response	  
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A	  case	  of	  autoimmunity	  where	  
deletion	  (apoptosis)	  will	  happen	  
within	  the	  primary	  lymphoid	  
organs.	  

	  Note:	  there	  is	  no	  disease	  here,	  it	  
is	  only	  a	  process	  showing	  how	  
healthy	  immune	  system	  works	  
against	  self-‐antigens.	  
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Peripheral	  tolerance	  
occurs	  when	  the	  cells	  
(clones)	  exit	  from	  the	  
primary	  lymphoid	  
organs,	  due	  to	  a	  failure	  
in	  the	  central	  
tolerance.	  

So	  the	  cells	  will	  
undergo	  apoptosis	  or	  
anergy	  (which	  is	  like	  
switching	  off	  the	  
mature	  T-‐lymphocytes	  
that	  recognize	  a	  self-‐
antigen	  in	  a	  peripheral	  
organ).	  

Clonal	  anergy	  2	  cases:	  

-‐In	  the	  first	  case	  (has	  
first	  signal	  but	  lack	  co-‐
stimulating	  signal).	  
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o 	  1- Sequestered	  antigens:	  
• Some	  self-‐antigens	  are	  sequestered	  (hidden)	  in	  specialized	  tissues.	  
• These	  are	  not	  seen	  by	  the	  developing	  immune	  system	  –	  will	  not	  induce	  

self-‐tolerance.	  
• Exposure	   عررضضت 	  of	  T	  cells	  to	  these	  normally	  sequestered/tissue-‐specific	  self-‐

antigens	  in	  the	  periphery	  results	  in	  their	  activation.	  
	  

	  
	  
	  

	  

MS:	  Multiple	  Sclerosis	  
(autoimmune	  disease	  
of	  the	  nervous	  system.	  
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Sympathetic	  ophthalmia		االتھهابب االعیينیينن    	   

o 2-‐	  Molecular	  Mimicry	  (Cross-‐reacting	  Antigens):	  
• Viruses	  and	  bacteria	  possess	  antigenic	  determinants	  that	  

are	  very	  similar,	  or	  even	  identical,	  to	  normal	  host	  cell	  
components.	  
	  

• This	  phenomenon		,االظظاھھھهررةة    known	  as	  molecular	  mimicry,	  
occurs	  in	  a	  wide	  variety	  of	  organisms.	  
	  

• Molecular	  mimicry	  may	  be	  the	  initiating	  step	  in	  a	  variety	  of	  
autoimmune	  diseases	  
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For	  example:	  

In	  the	  case	  of	  Rabies	  virus	  
glycoprotein,	  my	  body	  is	  
going	  to	  secrete	  antibodies	  or	  
t-‐cells	  (according	  to	  the	  
reaction)	  they	  are	  supposed	  
to	  attack	  rabies	  virus	  but	  
instead	  they	  may	  attack	  
insulin	  receptor	  because	  of	  
the	  similarity	  in	  the	  sequence	  
of	  amino	  acids.	  

(This	  may	  occur	  but	  not	  
always	  remember	  it	  is	  
purpose	  mechanism)	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

o 3-‐	  Inappropriate	  Expression	  of	  Class	  II	  MHC	  Molecules:	  
	  

• Class	  II	  MHC	  ordinarily	  expressed	  on	  antigen	  presenting	  cells,	  such	  as	  
macrophages,	  dendritic	  cells	  and	  B	  cells.	  
	  

• Abnormal	  expression	  of	  MHC	  determinants	  allows	  the	  recognition	  of	  
these	  auto-‐antigens	  by	  self-‐reactive	  T	  cells.	  
	  

• This	  may	  occur	  due	  to	  the	  local	  production	  of	  IFN-‐gamma,	  which	  is	  
known	  to	  increase	  class	  II	  MHC	  expression	  on	  a	  variety	  of	  cells.	  
	  

• The	  inducer	  of	  IFN-‐gamma	  under	  these	  circumstances		االظظررووفف    	  could	  be	  
a	  viral	  infection.	  
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o 4-‐	  Type	  I	  Diabetes:	  Pancreatic	  β	  cells	  express	  abnormally	  high	  levels	  of	  
MHC	  I	  and	  MHC	  II	  (?)	  
MHC	  1:	  expressed	  by	  nucleated	  cells.	  (In	  this	  case	  normal)	  	  
MHC	  2:	  expressed	  by	  APC.	  (In	  this	  case	  abnormal	  because	  beta	  cells	  
are	  not	  antigen	  presenting	  cells).	  	  

MHC	  class	  one	  only	  (normal	  pancreas)	   MHC	  Class	  1	  and	  MHC	  class	  2	  (pancreas	  
with	  insulitis)	  
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o Polyclonal	  B	  Cell	  Activation:	  
	  

• Viruses	  and	  bacteria	  can	  induce	  nonspecific	  polyclonal	  B	  cell	  
activation,	  including:	  
	  

-‐	   Certain	  gram	  negative	  bacteria	  
-‐	   Herpes	  simplex	  virus.	  
-‐	   Cytomegalovirus	  
-‐	   Epstein	  Barr	  Virus	  (EBV)	  
-‐	   Human	  immunodeficiency	  virus	  (HIV)	  
	  
• These	  viruses	  induce	  the	  proliferation	  of	  numerous	  clones	  of	  B	  
cells	  to	  secrete	  IgM	  in	  the	  absence	  of	  a	  requirement	  for	  CD4	  T	  cell	  
help.(Normally	  antibodies	  are	  secreted	  by	  the	  help	  of	  T-‐helper	  cells	  
CD4).	  
	  
• Polyclonal	  activation	  leads	  to	  the	  activation	  of	  self-‐reactive	  B	  cells	  
and	  autoantibody	  production.	  
	  
• Patients	  with	  infectious	  mononucleosis	  (caused	  by	  EBV)	  and	  AIDS	  
(HIV)	  have	  a	  variety	  of	  auto-‐antibodies.	  
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o Hormonal	  Factors:	  
• About	  90%	  of	  autoimmune	  diseases	  occur	  in	  women	  –	  cause	  not	  

known.	  
• In	  animal	  models	  estrogen	  can	  induce	  B	  cells	  to	  enhance	  formation	  

of	  anti-‐DNA	  antibodies.	  
• SLE	  either	  appears	  or	  exacerbates		یيتفاقمم    during	  pregnancy.	  

The	  production	  of	  estrogen	  will	  stimulate	  B	  cell	  autoimmunity	  
and	  inhibits	  T	  cell	  autoimmunity.	  
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Low	  estrogen	  will	  reduce	  B	  cell	  autoimmunity	  
and	  support	  T	  cell	  autoimmunity.	  
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o Drug	  Induced	  Lupus	  Erythematosus:	  
	  
• Lupus	  erythematosus	  like	  syndrome	  develops	  inpatients		االمررضى االمنوومیينن    	  

receiving	  a	  variety	  of	  drugs	  such	  as	  
• 	  Hydralazine	  (used	  for	  hypertension)	  
• Procainamide	  	  
• Isoniazid	  	  	  
• Penicillin	  
• Many	  are	  associated	  with	  the	  development	  of	  anti-‐nuclear	  antibodies	  

(ANAs)	  they	  are	  used	  in	  laboratory	  to	  diagnose	  an	  immune	  disease	  
(indicator	  in	  the	  circulation).	  	  

• Renal	  and	  CNS	  involvement	  is	  uncommon	  
• Anti-‐histone	  antibodies	  are	  frequently	  present	  

o Take	  home	  message:	  

	  

• Normal	  healthy	  state	  is	  maintained	  by	  immunological	  tolerance	  
against	  self-‐antigens	  at	  central	  and	  peripheral	  levels	  

• Autoimmune	  diseases	  result	  from	  the	  breakdown	  of	  
immunological	  tolerance	  to	  self-‐antigens	  

• Certain	  autoimmune	  diseases	  exhibit	  strong	  association	  with	  
female	  gender	  

	لا تنسوونا منن ددعووااتكمم   


