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Points to be discussed

I. Basic terms and definitions on 
autoimmunity and immunological tolerance

II. Main facts about evolution of autoimmunity 
ideas

III. Mechanisms of self-tolerance induction

IV. Pathogenesis, effector mechanisms and 
classification of autoimmune disorders



I. Autoimmunity and Tolerance-
Terms and definitions

 Autoimmunity literally means “immunity against self” or 

an immune system mistakenly attacking healthy tissue.
Autoimmunity is Reactivity of the Immune system vs self:

 this may be normal and non-destructive

 characterized by autoantibodies and autoreactive cells

 Autoimmune diseases are

pathological consequence of AI reactions –

damage or destruction of self tissue (incl. dysfunction) and 
clinical presentation. 



 Tolerance - specific
immunological non-reactivity to 
an Ag resulting from a previous 
exposure to the same antigen

 Self-tolerance - the lack of
immune response against our 
own (self) antigens 

Autoimmunity and immunological tolerance  are  
two sides of the “coin”, unity and struggle of polarities

I. Autoimmunity and Tolerance-
Terms and definitions



II.Evolution of autoimmunity ideas

 “Horror autotoxicus”
 Introduced by Paul Ehlich,  in 1900

 “Autoimmune disease could not occur !” –

there is body's innate aversion to immunological self-
destruction by the production of autoantibodies

 This dogma dominated 20th Century thinking

 It inhibited acceptance of both clinical and experimental 
observations testifying to the reality of such a possibility



Then…

 Three years later, Donath and Landsteiner identified, studied
and understood an autoimmune disease for the first time. The
field seemed to be off and running, with autoimmunity sought
and found in diseases of the brain, eyes, testicles, thyroid and
other organs in the decade before the World War I.

 Then, due to circumstances outside the scientific community
and associated with the war, a “dark age” in autoimmunity
research settled in.



Eventually…

 The focus on immunology shifted to a focus on
immunochemistry.

 For almost one half century, immunology lost its medical
foundation, and became primarily a chemically oriented
discipline.

 These factors prevented the asking of questions that would
have pointed to the importance of immunoregulatory
mechanisms in the immune response.



Confusion about how autoimmunity occurs!

A number of theories attempt to explain why the body might
attack itself*

1. Clonal Deletion theory
2. Clonal Anergy theory
3. Idiotype Network theory
4. Clonal Ignorance theory
5. Suppressor population theory

II. Evolution of autoimmunity ideas



II-1.Clonal Deletion theory

 The clonal deletion theory was proposed by Sir Macfarlane
Burnet, in 1959

 “Autoimmunity results from abnormal lymphocyte clones 
(forbidden) reacting against self-antigens”

 According to Burnett lymphocytes are an army trained in barracks 
to whom it should not shoot. Sometimes “forbidden” clones 
escape from the primary immune organs.

 Led by Macfarlane Burnet, an immunobiological revolution took 
place that made the clarification of cellular and molecular 
regulatory mechanisms one of the central interests of the new 
immunobiology



II-2.Clonal Anergy theory 

 proposed by Sir Gustav Nossal and Bev Pike, 1975

 a turning point in the effort to define self-tolerance 
mechanisms

 self-reactive T- or B-cells become inactivated in 
the normal individual and cannot amplify the 
immune response

Nossal, G. J. V., B. L. Pike. 1975. 
Evidence for the clonal abortion theory of 
B-lymphocyte tolerance. J. Exp. Med. 
141: 904-917



II-3.Idiotype Network theory

 proposed by Niels Jerne, 1974

 a network of antibodies capable of 
neutralizing self-reactive antibodies 
exists naturally within the body

Jerne, N. K. "Towards 
a network theory of the 
immune system". 
Annales 
d'immunologie 1974, 
125C (1–2): 373–389. 



 proposes that host immune
responses are directed to ignore
self-antigens:
 autoreactive T cells that are not 

represented in the thymus will mature 
and migrate to the periphery,where they 
will not encounter the appropriate 
antigen because it is inaccessible 
tissues.

 Consequently, auto-reactive B cells that 
escape deletion, cannot find the antigen 
or the specific helper T-cell?  

 Anergy and not Clonal Ignorance
Determines the Fate of B Cells that
Recognize a Physiological Autoantigen?

II-4.Clonal Ignorance theory

M.Rojas, C.Hulbert, JW. 
Thomas. J Immunology. 
2001; 166:3194-3200



II-5.Suppressor population theory
(Regulatory T cell theory)

 regulatory T-lymphocytes 

(commonly CD4+FoxP3+ 
cells) function to:
 prevent, 

 downregulate, or 

 limit autoaggressive immune 
responses in the immune 
system.



 Past

“The break of immune tolerance and appearance of 
autoreactive cells lead to autoimmune processes”

II.Evolution of autoimmunity ideas 
- all in all

 Present

“Autoreactive cells and antibodies are normally present in the immune 

repertoire but they are controlled and are not autoaggressive” 

The battle between natural and “pathogenic” autoantibodies represents the 
immune struggle between good and evil and is the essence of autoimmunity!



New Paradigm of autoimmunity

 The real function of the immune system: 

 Anti-infectious defense mechanisms have secondary 
role, 

 The recognition of self-antigens and maintenance 
of homeostasis is the main role of the IS!



To elucidate 

the immune pathogenesis 

of autoimmune disorders 

is necessary to study first 

the mechanisms that induce tolerance



III. Mechanisms of tolerance induction

 Central
 Clonal deletion

 Peripheral
 Activation-induced cell death
 Anergy
 Ignorance
 Split tolerance
 Suppression – CD4/CD25high+/FoxP T regs and CK
 Anti-idiotype Abs



 T cells with high affinity receptors for MHC + self-peptide and likewise, 
differentiating early B cells when they encounter self-antigen, undergo 
clonal deletion:

 negative selection (apoptosis or programmed cell death).

 unselected cells die by apoptosis, a process called "death by neglect". 

III-1. Mechanisms of tolerance 
induction – clonal deletion



 The clonal deletion may not be completed and often T 
and B cells fail to undergo deletion and therefore such 
cells can potentially cause autoimmune disease once 
they reach the peripheral lymphoid organs. 

 Thus, the immune system has devised several additional 
check points so that tolerance can be maintained. 

III-2. Mechanisms of tolerance 
induction – peripheral tolerance



III-2. Mechanisms of tolerance induction –
activation-induced cell death (AICD)

 AICD is a programmed cell death in 
periphery caused by the interaction 
of Fas receptor (Fas, CD95) and 
Fas ligand (FasL, CD95 ligand):
 normal T cells express Fas but not FasL. 

 upon activation, T cells express FasL 
which binds to Fas and triggers apoptosis 
by activation of caspase-8. 

Zhang J, Xu X, Liu Y. (2004), Activation-Induced Cell Death in T 
Cells and Autoimmunity. Cell Mol Immunol. 1(3):186-92 



 Auto-reactive T cells when exposed to 
antigenic peptides on antigen 
presenting cells (APC) that do not 
possess the co-stimulatory molecules 
CD80 (B7-1) or CD86 (B7-2) become 
anergic (nonresponsive) to the 
antigen. 

 Also, while activation of T cells 
through CD28 triggers IL-2 
production, activation of CTLA4 leads 
to inhibition of IL-2 production and 
anergy. 

III-2. Mechanisms of tolerance 
induction – anergy



 T cells reactive to self-antigen not represented in the thymus will 
mature and migrate to the periphery, but they may never 
encounter the appropriate antigen because it is in low 
concentrations or sequestered in inaccessible tissues. 

 Such cells may die out for lack of stimulus. 

 Auto-reactive B cells, that escape deletion, may not find the antigen 
or the specific T-cell help and thus not be activated and die out. 

III-2. Mechanisms of tolerance 
induction –ignorance

But for maintaining tolerance 
Ignorance is STRENGTH!



 Different Ag threshold for 
activation of T and B cells:
 tolerance in T cell and
 lack of “help” for autoreactive B 

cells

III-2. Mechanisms of tolerance 
induction – split tolerance



 Regulatory T cells - CD4+CD25+Foxp3. 
 One of the mechanisms include the production of immunosuppressive 

cytokines such as TGF-β and IL-10. 
 Genetic mutations in Foxp3 in humans leads to development of a 

severe and rapidly fatal autoimmune disorder known as Immune 
dysregulation, Polyendocrinopathy, Enteropathy, X-linked (IPEX) 
syndrome. 

III-2. Mechanisms of tolerance 
induction – suppression



 These antibodies may prevent the 
B cell receptor from interacting with 
the antigen. 

III-2. Mechanisms of tolerance 
induction – anti-idiotype Abs



Effector mechanisms in 
autoimmunity

Both

 antibodies and 

 effector T cells

can be involved in the damage in 
autoimmune diseases. 



IV. Pathogenetic mechanisms for 
autoimmune disorders

 1. Sequestered antigen
- Lymphoid cells may not be 

exposed during their 
differentiation to some self 
antigens, confined to 
specialized organs 

(e.g., testes, brain, eye…). 

- A release of antigens from 
these organs resulting from 
accidental traumatic injury 
or surgery can result in the 
stimulation of autoimmune 
response



 2. Escape of auto-reactive clones
 The negative selection in the thymus may not be fully functional to 

eliminate self reactive cells.
 Not all self antigens may be represented in the thymus or certain 

antigens may not be properly processed and presented.

 3. Lack of regulatory T cells
There are fewer regulatory T-cells in many autoimmune diseases.

 4. Idiotype Cross-Reaction
Plotz and Oldstone presented evidence that autoimmunity can arise as a 
result of a cross-reaction between the idiotype on an antiviral antibody and 
a host cell receptor for the virus in question. In this case, the host-cell 
receptor is envisioned as an internal image of the virus, and the anti-
idiotype antibodies can react with the host cells

IV. Pathogenetic mechanisms for 
autoimmune disorders



IV. Pathogenetic mechanisms for 
autoimmune disorders

■ 5. Molecular mimicry and cross 
reacting foreign Ags
•Antigens on certain pathogens may 
have determinants which cross react 
with self antigens and an immune 
response against these determinants 
may lead to effector cell or antibodies 
against tissue antigens. 

• Post streptococcal nephritis and 
carditis, 
•anticardiolipin antibodies during 
syphilis and



 6.Dendritic cell apoptosis
 Dendritic cells present Ags to 

active Ly 
 Defective in apoptosis DC can 

lead to inappropriate systemic 
Ly  activation and consequent 
decline in self-tolerance.

 7. Cytokine Dysregulation –
Th2 CK - IL-4, IL-10 and TGF-β
seem to have a role in prevention 
of exaggeration of pro-
inflammatory immune responses.

IV. Pathogenetic mechanisms for 
autoimmune disorders



IV. Pathogenetic mechanisms for 
autoimmune disorders

 6. Polyclonal non-specific B cell activation
by certain stimuli:

* Chemicals - 2-mercaptoethanol

* Bacterial products - PPD, LPS

* Enzymes - trypsin

* Antibiotics - nystatin

* Micro-organisms - Mycoplasma, EBV, etc.



Paradoxal observation - strong 
association of certain microorganisms 

with autoimmune diseases
 Klebsiella pneumoniae and coxsackievirus B have been 

strongly correlated with ankylosing spondylitis and diabetes 
mellitus type 1, resp. 

 SLE – “Lupus specific autoantibodies” (Ro, La or dsDNA)
are often generated in response to EBV.

Barzilai O, Ram M, Shoenfeld Y.

Viral infection can induce the production of autoantibodies. Curr Opin Rheumatol. 
2007;19:636-43



Re-evaluation 
of the autoantibodies

 While autoantibodies were reported over a century ago, 
many scientists at the time were unwilling to accept the 
possibility that the immune system attacks its own cells. 

 Recently researchers have shown that certain 
autoantibodies are created in response to several well-
studied pathogens and in a variety of states. 



 Rheumatoid arthritis
 Casali and Slaughter (1987) found that in humans EBV is a polyclonal 

B cell activator, and in vitro transformation with EBV results in 
production of rheumatoid factor (RF).

 Possnett et al. (1997) argues that high titers of RF are associated with 
severe rheumatoid arthritis but also appear in a number of other 
diseases including viral, bacterial, and parasitic infections.

 Maturation of RF can be initiated by chronic infections.For example, 
patients with subacute bacterial endocarditis, which is frequently tied to 
the presence of Streptococcus, also often present with high levels of 
RF (Russel et al. 1992).

 Williams et al. (1962) showed that once the offending infectious agent 
is removed with antibiotic therapy, the RF disappears. 

Autoantibodies are produced in 
response to microbial DNA



Other challenges to the “microbial” 
theory of autoimmunity

 A number of autoimmune disease have all the hallmarks of infection 
including granuloma, inflammation, unique microbe populations, and co-
infections.

 “Autoimmune disease could be triggered by infection” is a confusing 
concept!
 autoimmunity encourages doctors to prescribe immunosuppressive 

steroids to patients. 
 But if persistent infection is involved these steroids may exacerbate the 

fire by allowing pathogens to spread. 



Evidence:
 Drugs can also simulate autoimmune 

diseases.
 The most striking of these is the drug-induced 

LE. Usually, withdrawal of the offending drug 
cures the symptoms in a patient.

 Cigarette smoking is now established as a 
major risk factor for
 Incidence and severity of RA 
 This may relate to abnormal citrullination of 

proteins, since the effects of smoking 
correlate with the presence of Abs to 
citrullinated peptides.

 Smoking alters CK expression and enhances 
IL-2 production

Paradoxal observation - strong 
association of chemicals and smoking 

with autoimmune diseases



Classification 
of autoimmune disorders

 Based on:

 the organ or 
tissue involved

Th type cytokine 
involvement



Th1/Th2 polarization of the Immune 
response in AID

Autoimmunity





Th1/Th2 polarization of the Immune 
response in AID

Th1 тype
 mainly cell-mediated immunity- IFN-gamma, IL-2 
 MS, autoimmune thyroiditis, Graves disease, IDDM, Crohn, RA

Th2 type
 mainly humoral immunity – IL-4, IL-5
 SLE, SS

Th17 type
 creates inflammation and tissue injury in AID   
 MS (previously thought to be caused by Th1 cells),psoriasis, 

autoimmune uveitis, juvenile diabetes, RA and Crohn’s disease 
 IL-17, IL-21, IL-22

Non-marked polarization - autoimmune hepatitis (HBV)



NB! 
Paradox 4



 Physiologic levels of estrogen stimulate the 
expansion of CD4+ CD25+ T regs:
 which help maintain tolerance to self-antigens and 

therefore ameliorate autoimmune disease, as well as 
the expression of the Foxp3 gene, a marker for Treg 
function. 

 Estrogen depletion in postmenopausal women, 
is associated with reductions in B and T cells 
and Th-derived cytokines as well as an impaired 
immune response to viral infections. 

Estrogen  effects on AID



Nutrition and Autoimmunity

 Vitamin D/Sunlight:
 Adequate levels of 

vitamin D can aid in the 
regulation of the immune 
system.

 One provocative study 
concluded that reduced 
levels of vitamin D, a 
known 
immunosuppressant, was 
associated with 
autoimmune response in 
tuberculosis patients.

Li W, Zhang R, Zhang K, Song 
L, Hong PH, Zhang Y, Xie J, 
Wang L, Li J. Ann Rheum Dis. 
2012;71:790.



 Omega-3 Fatty Acids:

 Adequate consumption of omega-3 fatty acids counteracts the effects of 
arachidonic acids, which contribute to symptoms of autoimmune 
diseases. Human and animal trials suggest that omega-3 is an effective 
treatment modality for many cases of Rheumatoid Arthritis, Inflammatory 
Bowel Disease, Asthma, and Psoriasis.

 Anti-Oxidants ?

 It has been theorized that free radicals contribute to the onset of type-1 
diabetes in infants and young children, and therefore that the risk could 
be reduced by high intake of anti-oxidant substances during pregnancy.

 However, a study conducted in a hospital in Finland from 1997-2002 
concluded that there was no statistically significant correlation between 
anti-oxidant intake and diabetes risk*. 

Nutrition and Autoimmunity



Autoimmunity goes with 
immunodeficiency –NB! paradox 5 

ID Autoimmune features

CVID  multiple autoimmune diseases (inflammatory bowel 
disease, autoimmune thrombocytopenia and 
autoimmune thyroid disease).

Familial 
hemophagocytic 
lymphohistiocytosis
*

Pancytopenia, rashes, lymphdenopathy and 
hepatosllenmegaly.Presence of multiple uncleared viral 
infections due to lack of perforin are thought to be 
responsible.

XLA Arthritis, autoimmune hemolytic anemia, scleroderma 
and type 1 diabetes

Wiskott-Aldrich 
syndrome (WAS)

with eczema, autoimmune manifestations, recurrent 
bacterial infections and lymphoma.

IgA deficiency development of autoimmune and atopic 
phenomena.



Autoimmunity disease –
a tragedy in several acts

Should we treat it?

 The goals of treatment:
 To reduce symptoms and

 To control the autoimmune response while maintaining the
body's ability to fight infections. 



VI. Treatment of AID
1- Metabolic control:

Graves’ disease: antithyroid drugs, surgical, radiation

Hashimoto’s thyroiditis: Thyroxin.

Pernicious anemia: vitamin B12.

IDDM: insulin

2- Antiinfalamtory and cytotoxic drugs:

Nonsteroidal antiinflamatory (NSAID)

Corticosteroids

Cytotoxic drugs: Cyclophosphamide, Azothioprine, Cyclosporin

3- Thymectmy: Myasthenia gravis

4- Plasmapheresis or Plasma exchange: GBS, SLE, Goodpasture’s

5- Spleenectomy: Hemolytic anemia, ITP

6- Intravenous Gammaglobulin therapy: in GBS, Dermatomyositis

7- Cytokines and inhibitors: anti-TNF in RA, anti-idiotype Abs, anti-IL2 receptor 
antibodies, anti-CD4 antibodies, anti-TCR antibodies



Immunologic characteristics of:

SLE
 Mechanism – immune-complex disease with 

complement activation. Тh2 immune response

 АNA (anti-dsDNA; anti-Sm). 

Hypergammaglobulinemia

 Decreased serum С3 and С4 levels (consumption 
by Ag-Ab complexes)

 LE cells. Diagnostic value?

 Deposition of Ig and Co in glomerular basal 
membrane



Bad prognostic parameters in:

SLE
 High АNA and anti-dsDNA titres

 Low serum Со levels (especially С3)

 Presence of anti-Sm ANA (kidney involvement)

 IgG “lupus band” in immuno-histochemical testing of 
skin

 Аnti-phospholipid antibodies, cryoglobulinemia

 Infectious complications (Gr+ cocci, Salmonella, 
Neisseria) resulting from autoimmune leucopenia , 
leucocyte dysfunction and hypocomplementemia



Immunologic characteristics of:

 Мechanism. Immune-complex disease with Co 
activation, Co aggregates, Neutr aggregates, 
cytokine in rheumatoid inflammation (IL-1, IL-6, IFN-
g, TNF-a) 

 RF. Seropositive and seronegative patients 

 Anti-CCP, аnti-MCV

 АNA

 Polyclonal hypergammaglobulinemia

RA



Immunologic characteristics of:

Sjogren syndrome (SS)

 Primary and secondary

 Аutoantibodies (anti-SS-A, anti-SS-B; RF)

Autoimmune Vasculitis
 Periarteriitis nodosa
 Wegener granulomatosis. p-ANCA, ANCA-PR3
 Behchet syndrome- vasculitis, recurrent oral aphtae, 

genital ulcers, uveitis, skin changes, arthritis, CNS 
involvement

 Anti-phospholipid syndrome. aPhL Аbs or/and LA



Immunologic characteristics of:

Systemic sclerosis (SSc)

 Mechanism - overproduction of normal collagen 
due to  disturbed regulation of fibroblasts in 
connective tissue. Th2 IR.

 АNA – nucleolar and centromere type

(Scl-70, fibrillarin…)

Polymyosistis-Dermatomyositis

anti-Jo-1, anti-PM-Scl



Immunologic characteristics of: 

Haematological AID

Autoimmune anaemia, leucopenia, 
thrombocytopenia

With formation of Abs against blood cells

 Аbs against Er:

- warm. 

- cold



Immunologic characteristics of:

Мultiple sclerosis (MS)

 Мо infiltration and demyelinating plaques in white 
CNS substance. CMI (DTH).

 increased IgG in CSF and increased Ab titers against  
morbilli and other viruses

 Decreased Т ly in peripheral blood

Myastenia gravis

 Мechanism – Abs against receptors for Acetyl-choline

 Thymic hyperplasia or thymoma with B ly



Immunologic characteristics of:

Endocrine AID
 IDDM – CMI, Abs against insulin-producing cells; 

insulin, insulin-receptors. Cow-milk as 
diabetogenic factor. 

 Autoimmune thyroiditis 

 Graves diseases



Clinical case 1
 A 39-year-old woman presented with a large, 

painless swelling in her neck. 

 The enlargement had been a gradual process 
over 2 years. 

 She had no other symptoms and felt generally 
well. 

 On examination, her thyroid was diffusively 
enlarged and had a rubbery consistency. There 
were no signs of thyrotoxicosis or of thyroid 
failure.



Tests and Dg
 Thyroid function tests showed that she was

euthyroid:
- T3 was 1.2nmol/l (NR 0.8-2.4), 
- T4 was 12nmol/l (NR 9-23)
and TSH was 6.3mU/l (NR 0.4-5mU/l). 
However, her serum contained high titre antibodies

to thyroid peroxidase (1/64000; 4000iu/ml).

 This patient had Hashimoto's thyroiditis. The
goitre was huge, and she was treated by partial
thyroidectomy; the goitre did not recur, and the
patient has remained euthyroid for 12 years.



Immunologic characteristics of:

Аutoimmune thyroiditis
 Мechanism - CMI (local Ly infiltration - Th1 type) 

and ADCC.

 Аbs against  TG, TPO  and CA2 

 Increased B ly numbers and decreased CD8+ T ly
in peripheral blood

Graves disease

 Мechanism – Type II. ADCC. Th1 IR. anti-TSH 
receptor Abs. 







Immunologic characteristics of :

Gastrointestinal autoimmune disorders

Oral tolerance
 Pernicious anaemia – Abs against parietal stomach cells 

and IF

 Ulcerative colitis  - Th1 IR. ANCA

 Chron disease. ANCA

 Autoimmune hepatitis . 3 types:

-1 type: classic (lupoid) (ANA, ASMA)

-2 type: LKM-1+   (against nuclear membrane of 
hepatocytes)

-3 type: SLA+  (against soluble cytoplasmic liver Ags); 
AMA, ASMA

 PBC – AMA, hypergammaglobulinemia М

 Gluten enteropathy – anti-gliadin Abs, ASCA



Clinical case 2

 A 62-year-old woman presented with a 6-week history of 
generalized itching and progressive shortness of breath. 
She also had a dragging feeling in the right upper 
quadrant of her abdomen. There was no history of 
weight loss, anorexia or jaundice. She smoked 25 
cigarettes a day. 

 On examination, she had many scratch marks but no 
xanthomas, xanthelasmas or jaundice. A large right-
sided pleural effusion was present, with smooth, firm 
moderate enlargement of the liver. She was thought to 
have a bronchial carcinoma with hepatic secondaries.



Investigations
 Investigations showed a haemoglobin of 131g/l, a normal 

white-cell count and an erythrocyte sedimentation rate of 
93mm/h. Prothrombin time, urea and electrolytes, 
calcium, phosphate, total proteins, serum albumin and 
serum bilirubin were normal.

 However, the alkaline phosphatase was 1050iu/l (NR 20-
85), aspartate transaminase 166iu/l (NR 5-45), and 
alanine transaminase 121iu/l (NR 5-30). Hepatitis B 
surface antigen and hepatitis C antibody were not 
detected. 

 A chest X-ray confirmed the right pleural effusion but 
showed no evidence of malignancy or tuberculosis. The 
pleural effusion was aspirated three times; on each 
occasion, malignant cells were absent, culture was non-
contributory, the fluid had the characteristics of a 
transudate and pleural biopsies were normal.



Dg

 During her stay in hospital, however, the patient became 
obviously jaundiced with a rise in serum bilirubin from 8 
to 32µmol/l. She also developed ascites and a palpable 
spleen. In view of her progressive obstructive jaundice 
she underwent a laparotomy; no surgically correctable 
cause could be found but a liver biopsy was taken. This 
showed the typical changes of primary biliary cirrhosis. 
Immunological tests were first performed at this stage -
rather late! 

 Antimitochondrial antibodies were present to a titre of 
1/10000. Serum immunoglobulins showed a polyclonal 
rise in IgM to 6.20g/l (NR 0.5-2.0) with normal IgG and 
IgA levels. She was given cholestyramine to control her 
itching and entered into a multicentre trial of 
ursodeoxycholic acid therapy. In the 2 years since 
diagnosis she has been reasonably well.



Clinical case 3

 A 67-year-old widow presented with gradually 
increasing tiredness, exertional dyspnoea and 
ankle swelling. 

 Two years earlier she had been found to be 
anaemic and had been treated with oral iron 
without symptomatic improvement. 

 She had lost 6kg in weight, but denied any 
history of anorexia, dyspepsia or blood loss.

 On examination, she was very pale and had 
signs of congestive cardiac failure.



Tests

 Laboratory investigations showed a very low 
haemoglobin of 54g/l with a reduced white-cell count of 
3.7 x 109/l (and a platelet count of only 31 x 109/l). 

 A blood film showed marked macrocytosis with a mean 
cell volume of 112fl. 

 Bone marrow examination revealed marked 
megaloblastic erythropoiesis with abundant iron stores. 

 Serum vitamin B12 was 40ng/l (NR 170-900) but serum 
folate, serum iron and total iron-binding capacity were 
normal.

 Her serum contained strongly positive gastric parietal 
cell antibodies of IgG class and blocking antibodies to 
intrinsic factor (see below). 

 Antibodies to thyroid microsomal antigen and 
thyroglobulin were also found, although the patient was 
clinically and biochemically euthyroid.



Dg

 The patient had pernicious anaemia and 
was therefore started on intramuscular 
injections of hydroxycobalamin at 3-
monthly intervals. Four days after the first 
injection, her reticulocyte count rose to 
16%.



Immunologic characteristics of:

Pemphigus vulgaris

 Th1 IR + serum cytotoxic Abs against 
desmosomes



MHC expression and AID



Morphological substrates of AID

 Vascular –vasculites (type III)

 Inflammatory infiltrates - Hashimoto, RA, 
Wegener

 Arthritis - RA

 Skin - SSc, SLE, DM, Pemphigus vulgaris, DM

 Kidney - GN, SLE, Goodpasture



AutoAbs in AID diagnostics

Approaches for autoantibodies testing in medical practice

 for screening: 

- in organ specific AID: аnti-gliadin (gluten enteropathy);

АМА (PBC); 

anti-TG, anti-TPO (AIT и GD); 

ANCA (vasculites)

- in non-organ specific AID : RF (RA); 

ANA (SLE) 

● as specific markers: Sm (lupus nephropathy), anti-
dsDNA (SLE), anti-SS-A, SS-B (SS), Sm/RNP (MCTD), 
aCL (APhS), Jo-1 (DM)

 for monitoring disease activity



Antigens for specific ANA



AutoAbs in AID diagnostics

Laboratory immunological methods:

 IFA and/or IPA (ANA-rat kidney or HEp-2; АМА- kidney; 
ANCA - Neutr; AGBMA)

 ELISA (АNA, ANCA, anti-TG, anti-TPO, RF)

 Haemagglutination (RF, ТАТ, МАТ)

 Western blot  (ANA,ASMA, AMA, ANCA)

 Flowcytometry



IFA-ANA



ANA fluorescence types in AID

1. Nuclear

homogeneous – due to Abs against ds DNA 
(SLE), histones (drug-induced lupus)

speckled – Abs against ENA (SS-A, SS-
B,Sm, RNP) in SS, overlap syndromes 
(MCTD)

nucleolar - Scl-70 (SSc)

centromere - CREST syndrome

2. Cytoplasmic


