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Pathogenesis of Inflammatory Muscle Diseases

Dong Kuck Lee, M .D.

Department of Neurology, School of Medicine, Catholic University of Daegu

The inflammatory myopathies are divided into three major and distinct subsets as polymyositis(PM), dermatomyosi-
tis(DM), and inclusion body myositis(IBM). This distinction is based on unique clinical, demographic, laboratory, his-
tologic, therapeutic, prognostic, and immunopathologic criteria.

Although the causes of PM, DM, and IBM are unknown, autoimmune mechanisms are implicated, as supported by
their association with other putative or definite autoimmune diseases or viruses, the evidence for a T cell-mediated
myocytotoxicity or complement-mediated microangiopathy, the presence of various autoantibodies and their response
to immunotherapies. But in IBM the immune-mediated process is weaker and IBM patients do not readily respond to
immunotherapies, there are convincing immunopathological signs to suggest that a definite autoimmune component,
similar to that seenin PM, also plays arolein the cause of IBM.
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Table 2. Clinical and Laboratory Features Associated with Inflammatory Myopathies?%®

Characteristic Polymyositis Dermatomyositis Inclusion Body Myositis
Age of onset >18yr Adulthood and childhood >50 yr
Sex Female>male Female>male Male>female
Development of muscle Subacute Acute Slowly

symptoms

Predominant involvement
of muscle weakness
Muscle wasting

Myalgia

Rash or calcinosis
Familia association
Creatine kinase

Muscle biopsy

Céllular infiltrate

Response to immunosupp-
ressive therapy

Associated conditions
Connective tissue diseases

Other autoimmune diseases’

Malignancy
Viruses

Drugs’

Proximal muscles

Present in chronic forms

Sometimes

Absent
No
Increased (up to 50x normal)

Endomysial inflammation

CD8" T cells; macrophages
Yes

Frequent

No

Yes, with HIV, HTLV-I °
other viruses are uncertain

Yes

Proximal muscles Proximal and distal muscles

Not prominent Nearly always pronounced in
selected muscles
(triceps, finger flexors,

quadriceps)
Often (especialy in Never
acute cases)
Present Absent
No Yes, in some cases®

Increased (up to 50x normal)  Normal or mildly increased
(<10x normal)

Endomysial inflammation;
rimmed vacuoles; amyloid
deposits; electron microscopy:

15- to 18-nm tubul ofilaments

Perimysial and perivascular
inflammation; membrane
attack complex, immunoglo-
bulin, complement deposition

on vessels
CD4' T célls; B cells CD8" T cells, macrophages
Yes None or minimal

Scleroderma and mixed connec- Yes, in up to 20% of cases
tive tissue disease
(overlap syndromes)

Infrequent Rare, but more frequently
recognized
Yes, in up to 15% of cases No
Unproven Unproven
(rare cases with HIV, HTLV-1)
Yes, rarely No

a Systemic lupus erythematosus, rheumatoid arthritis, Sjogren’ s syndrome, systemic sclerosis, mixed connective tissue disease

b Crohn’s disease, vasculitis, sarcoidosis, primary biliary cirrhosis, adult celiac disease, discoid lupus, ankylosing spondylitis, Behcet's
syndrome, myasthenia gravis, acne fulminans, chronic graft-versus-host disease, dermatitis herpetiformis, psoriasis, Hashimoto's dis-
ease, granulomatous diseases, agammaglobulinemia, monoclonal gammopathy, hypereosinophilic syndrome, Lyme disease,
Kawasaki disease, autoimmune thrombocytopenia, hypergammaglobulinemic purpura, hereditary complement deficiency, 1gA defi-
ciency.

CHTLV-I, human T cell lymphotropic virustype .

d Drugs include penicillamine(polymyositis and dermatomyositis), zidovudine(polymyositis), and contaminated tryptophan(dermato-
myositis-like illness). Other myotoxic drugs may cause myopathy but not an inflammatory myopathy.
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(self-sensitization)

1. (Fig. 1)+

TARGET CELL

Figure 1. Schematic illustration of two major pathways of T-
cell-mediated cytotoxicity. One pathway depends on the secre-
tion of perforin- and granzyme-containing cytotoxic granules
(black triangles and dots, respectively)(bottom). The other
pathway depends on ligation of the Fas death-receptor
expressed on the target cell (top). Prior to activation of the
cytotoxic pathways, the T-cell receptor (TCR) of the CD8*
cytotoxic T cell reacts with an antigenic peptide bound to a
major histocompatibility complex (MHC) class | molecule on
the target cell .
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proinflammatory cytokine

VCAM-1 ICAM-1
(microtubular)
3- 1,4,6,8,12-16
(vacuole)
(mitochondria) DNA  (dele-
tion)
MHC-1
T
(filament)

phosphorylated tau

. Askanas EngeP

B
B- , :

, ubiquitin, o—antichymotrypsin, neuro-
nal microtubule—-associated protein  tau

heat shock protein alphaB-
crystallin
DNA

cytochrome oxidase—positive fiber
ragged-red fiber

20

CD8
MHC-class 1
4. (Table
3)7,18,21
20%
10%
(translation)
synthetase,

anti-Jo-1 histidyl-transfer
RNA synthetase 75%

. anti-Jo-1

80% (interstitial)
(target)

(epiphenomenon)

(probe)
anti-PM/Scl
(nucleolar)
B- .
anti-Jo-1 Raynaud
(nonerosive) HLA
DR3 DRw52 .

Banwell EngeP 75% DR3(DRB1 0301, DQB1* 0201)
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Table 3. Autoantibodies in inflammatory myopathies®

Freguency Conditions

M uscle-specific antibody

Antisynthetase
Jo-1 18~20% Polymyositis and dermatomyositis with interstitial lung disease, arthritis,
Raynaud phenomenon, “mechanic’s hands,” moderate response to therapy
Others (PL-7, PL-12, EJ, OJ) £3% Same as Jo-1
Nonsynthetase
Signal recognition particle 4% Polymyositis with acute onset/severe weakness, poor response to therapy
Mi-2 15~20% Dermatomyositis with good response to therapy
Mas 1% Polymyositis with alcoholic rhabdomyolysis; chronic hepatitis
Associated with overlap syndromes
Antinuclear antibodies 16~32% All myositis groups
24~62% Dermatomyositis
16~40% Polymyositis
72~77% Overlap syndromes
19~23% Inclusion body myositis
Polymyositis-Scl <8% All myositis groups
25% Scleroderma-myositis (North America)
Anti-Ku 1% Scleroderma-myositis (Japan)
Systemic lupus erythematosus without myositis (North America)
U1 ribonuclear protein 12% Mixed connective tissue disease, systemic lupus erythematosus
SS-A/SS-B 90% Sjogren syndrome
10% Systemic lupus erythematosus
haplotype
(allele) retrovirus . HIV-1
zidobudine
5. 4,6-8
coxsackievirus, paramyxovirus, ,
, Epstein-Barr
COX— in situ
sackievirus molecular mimicry hybridization
Jo-1 histidyl-transfer
RNA synthetase picornavirus genomic RNA
(PCR)
retrovirus
(HIV) T
(HTLV)
.HIV HTLV-1 MHC-1 Jo-1
?
?
retrovirus ? ?
.HIv-1 HTLV-1
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