Autoimmune disorders

Autoimmune disorders, characterized by the occurrence of autoantibodies to

a variety of cellular components, are categorized into organ nonspecific

collagen disease and organ -specific autoimmunity. They may manifest as
vasculitis syndrome of varying types. Based upon the etiology, autoimmune
disorders can be divided into 5 types: type |: immediate -type hypersensitivity
(anaphylaxis), type II: cell injury -type hypersensitivity, type Ill: immune
complex-t ype hypersensitivity, type . doe
anti-receptor -type hypersensitivity. Representative features of a variety of
autoimmune disorders are briefly summarized herein.
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Organ-nonspecific autoimmunecdisorders
(collagen disease)

SLE, RA, RF, DM/PM, SSc, PN +(MCTD)

In 1942, Paul Klemperer (1887 -1964) defined 6 kinds

of collagen disease based upon the histopathological
features.

Fibrinoid necrosis of collagen fibers is the common
microscopic features of collagen disease. Collagen
di sease I s categori zed I
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Vascullitis syndrome

Necrotizing angiitis group

Classical polyarteritis nodosa (PN)

Microscopic polyarteritis (  pPANCA-positive)

Churg- Strauss syndrome (eosinophilic granulomatosis with polyangiitis) (  pANCA-positive)
Wegener s granul omatosi s (gr acANCAeposdited si s wi t h g
Hypersensitivity angiitis
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Cryoglobulinemia

Collagen disease -associated necrotizing angiitis (SLE, DM, SSc and RA)

Other anqiitis

Takayasu disease (aortitis syndrome) aorta and pulmonary artery
Behcet disease aorta (vascular Behcet)

Temporal arteritis temporal artery and ophthalmic artery
Kawasaki disease coronary artery

B ér glsaase arteries of extremities
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Erythema nodosum(left: gross features, right:endophlebitis H&E)
Erythema nodosum shows cutaneous vasculitis'seen in.cases of SLE,
sarcoidosis, tuberculosisBehcet disease.



Organ-specific autoimmumne disorders
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Serum immunoglobulin was quantitated
with two methods in the same patient.
Which values of serum immunoglobulin
levels represent the real value?

i) Total protein in the serum 9.0 g/dL
y -globulin on electrophoresis 30%
2.7 g/dL

i) Immunoglobulin immunoassay testing
IgG 5,100 mg/dl
IgA 200 mg/dl
IgM 100 mg/dI
5.4 g/dl



Antinuclear antibody: positive x80

How to examine the antinuclear antibody?
Indirect immunofluorescent antibody (IFA) method
The serum is stepwise -doubling diluted from x20.
x20 should be regarded as negative.

(Ethanol -fixed HEp -2 culture cells used)

shaggy pattern: DNA antibody
homogeneous pattern:

DNA+histone
speckled pattern:

extractable nuclear antigen
nucleolar pattern: nucleolus
discrete speckled pattern: centromere

(shaggy pattern)



Formation of LE cells
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LE cells (May-Giemsa staining)




Allergic (hypersensitivity) reaction

Type |: immediate -type hypersensitivity (Anaphylaxis)
mosquito bite, urticaria, bronchial asthma,
pollen allergy, soba (buckwheat noodles) allergy
Type Il: cell injury -type hypersensitivity
autoimmune hemolytic anemia, pemphigus vulgaris
rheumatic fever
Type Ill: immune complex -type hypersensitivity
glomerulonephritis, SLE, serum sickness
Type . del ayed hypersensitivity
contact/atopic dermatitis, tuberculin reaction, tuberculosis
Type V: anti -receptor -type hypersensitivity
Gr aves di sease, myasthenia grav



release of histamine

J\\ ."'.'.;'.‘ . s '. & « ———p vascular permeability
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%’r,_—p y . + ——3P smooth muscle contract

IgE (reagin antibody) ’

eosinophil degranulation =~ . - - re-crystallization

Charcot-Leiden crystals

Type | hypersensitivityreaetionn



Schematic pathogenesis
of bronchial asthma

Goblet cell metaplasia of
the bronchial mucosa

(activated viscous mucin secretion)

o) Hyperplasia of the
bronchial accessory glands

Hyperplasia of smooth muscle cells

(spastic stenosis of the bronchi)

Type | hypersensitivity
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Eosinophilic infiltration and depositioncof Charcot oi-Lcecdkidce n s
crystals imbronchial asthma (left:l Pap; right:n H&E). - )




Type | hypersensitivity

PN G g A Y - N {t: ':'\'f : |
gE-bound mast cells:in thebronchial-walbof @ patientwith/ith
bronchial asthma:(immunostaining foror IgE)



Type | hypersensitivity R g -

3 R % ﬁu' 7 i {97 “‘“'7“‘ ‘. g : K |
Nt Ko T M e S e
Allergic rhinitis: histology: of the nasal mucosa{(H&E) and causative agentsnts

(dust mite-and Cedar pollen; Papstaining)s ) The nasal mucosareveals: s
eosinophilic:infiltration and thickeningrof the basementimembrane:nc.



antigen -antibody reaction cell lysis

antibody v 3 complverv.nents
- N l
targetcell =~ ——» .
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antigen l hemolysis in red blood cell

phagocytosis by macrophages
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Antibodies react with surface antigens on the target cells. Cell lysis is mediated

by the complements, or th

e target cells are phagocytized by macrophages.

sitivity yreaetion (fcelEinjuny typepe )

Type Il hypensem
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Autoimmune (type A) gastritis reveals chronic atrophic gastritis with intestinal metaplasia in the gastr
body mucosa (left: H&E), and the presence of parietal cell antide#yATPasantibody) can be

LINE OSY o0& AYYdzyzaidl AyAy3 gAdK intracgopldiciedaios/R LI i
canaliculi in normal parietal cells in paraffin sections are positively stained with the autoantibodies.



Absorption of vitammB12 intthe Heahmucosa

Absorption of vitamin
B12 from the ileum

Type Il hypersensitivity

Normal individual
Meal

Plasma cell

Pernicious anemia
Meal

Absorption failure
of vitamin B12

Intrinsic factor (IF)
IS secreted from the
normal parietal cell
in the oxyntic
gastric mucosa. In
type A gastritis, the
parietal cells are
destroyed by the
action of IgG
autoantibodies to
proton pump.
Secretory IgA-type
autoantibody to IF
inactivates secreted
IF in the gut lumen.




Type Il hypersensitivity

Pernicious: anemia:(vitaminB12 deficiency) associated-with autoimmune (type A)-gastritis:itis:
Megaloblasts-andla: hypersegmented! neutrophilinthecbonemarrow smear-(May- /- Giemsa)



Type Il hypersensitivity

Autoimmune: hemaolyticcanemia-
(peripheral blood 'smear, May /-Giemsa) neutrophil  stomatocyte




Type Il hypersensitivity

right:: H&E)!. Small -sized megakaryocytes without platelet-productioncare;seen: .



Guillaim-Barre syndrome: (left:t H&E! right: immunostaining for MBP-myelin:basici s ic
protein).. Small lymphocytes and foamy macrophages-infiltrate-in: thetmotornerve: e
fascicle:. MBP immunostaining ini the .cauda equinar discloses that motornerves (the! the
upper fascicle) arecmoresseverely demyelinated:than:sensory nerves (the lowerfascicle)c /e ).



Type Il hypersensitivity | \ N2

Celiac sprue: (gluten enteropathy, duodenal-biopsy; H&E)! The patienthas wheat-allergy: withith
gliadim antibodies:in'the serum:) The duodenal villiiare shortened with/marked!chraniconic
inflammatory infiltrationin the lamina propria mucosae: - Intraepithelialdymphocytes are-increased. s« d.
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lung, H&E, right::IgG: deposition alongthe alveolarlining, indirect:
immunofluorescence-for basement membrane antibody).y ).
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ood pasture: symdrmn-lzd (left:.crescenticglomerulonephritis, PAS, .
right:: linear1gG-depositionralong the capillary tuft caused by glomerular:
basement membrane-antibody, indirectiimmunofluorescence).c ).
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Type Il hypersensitivity

Pemphigus vulgaris -1s skin biopsy, H&E). Intraepidermal
bulla formation with acantholytic cells is observed.




