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Abstract

Immunohistochemical study of subunits
of transcription factor NF- £ B and AP-1 in
various neuromuscular disease showed:(1)
A majority of necrotic fibers had diffuse
immunoactivities(IR) of p50; IR of p65 was
only present in a subset. Most of the p50 IR
did not co-localize with macrophages;
coexistence of p65 and macrophage IR was
seen  occasionally.(2)In  20-30%  of
regenerating fibers, there were diffuse p50
and p65 IR. (3) No increase of NF- £ B or
AP-1 IR was observed in neurogenic
disorders. (4) For AP-1 IR, c-jun was
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increased in a subset of regenerating fibers but
not in necrotic fibers. IR of c-fos was not
detected in all biopsies. Our results
demonstrate that NF-x B and c-jun can be
increased in human muscle disease. Different
distribution of NF- x B and AP-1 subunits
points to their selective role in muscle
patholoyy.
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Results:

In necrotic fibers of myopathies
(identified by lack of desmin IR), there were
very strong and diffuse p50 IR. Around 95%
of desmin negative fibers had strong diffuse
p50 IR. Diffuse p65 IR were also present in
around 30% of necrotic fibers. Double
labeling with macrophage markers (Ber-Mac
3) showed that most of the p50 and p65 IR in
the necrotic fibers did not contain Ber Mac 3
IR, co-existence of the p65 and Ber-Mac 3
IR was seen occasionally.

In 20-30% of regenerating fibers
(identified by double labeling with desmin),
there were diffusely increased p50 and p65
IR.

There was no increased IR of either
antibody in muscles of ALS patients.

In the normal muscle, p65 IR was
present at the postsynaptic dormain of
neuromuscular junctions(NMJ), where they
co-localized with bound « -bungarotoxin.
No p65 active form or p50 IR was observed
at the NMJ.

C-jun was increased in a subset of
regenerating fibers but not in necrotic fibers.
IR of c-fos was not detected in all biopsies.

No AP-1 or NF- £ B IR could be
detected in the nuclei in all nuclei.

Discussion:
NF- x B in necrotic fibers:

One striking finding in our study was the
strong, diffuse IR of p50 and p65 in necrotic
muscle fibers (identified by lack of desmin
staining). Most of the p50 and p65 IR in the

necrotic fibers did not contain macrophage IR,
indicating; these IR were from necrotic muscle
fibers rather than from infiltrating
macrophages. The same findings were seen in
necrotic fibers of all myopathies, suggesting
NF- k£ B has a common role in the necrotic
process of different human skeletal muscle
diseases.  In these fibers, some stimuli may
augment NF- £ B activity at both
transcriptional and post-transcriptional levels.
Cytokines or oxidative stress may be such
activatinz conditions. Sen et al. reported NF-
k B activation was observed in skeletal
muscle cerived L6 cells in response to direct
H,0, treatment (16), suggesting oxidative
stress induced NF- £ B activation can occur in
skeletal muscle cell. Blocking the pathway of
NF- x B activation may be a future
therapet tic avenue.

NE- x B in regenerating fibers:

In 20-30% of the fibers with increased
desmin IR, there were also increased p50 or
p65 IR. The role of NF- £ B in the process of
muscle -egeneration is still unknown. In these
fibers with increased desmin activities,
previous tissue damage may have occurred
and hence the name degenerating-
regenerating fibers. Increased NF- £ B may be
the results of previous tissue insults( like
being iafluenced by cytokines), or have an
active role in the regeneration, such as
increasing the production of growth factors.
In othe- tissues, NF- £ B may also involved in
regeneration (17).

NF- 513 in normal neuromuscular junctions:

Postsynaptically at all neuromuscular
junctioas there was strong p65 , but no p50
immunoreactivity. To the best of our
knowledge, this appeared to be the first time
of such demonstration in human muscle.
These findings suggest that NF- £ B is a
constituent of NMJ and may function in
synaptc signaling. Suzuki et al recently
reported NF- £ B p50 immunoreactivities
were localized in the postsynaptic densities in



rat brain (18), suggesting that NF- £ B may
have a role in the regulation of signal
transmission in the central nervous system
(CNS). These findings implies that NF-xB
may have a role of synaptic function in both
central nervous system and neuromuscular
junctions. Different patterns of accumulation
between p50 and p65 may indicate their
unique  physiological role in different
synapses.

Lack of detection of NF- £ B in nuclei could
be due to (a) very small portion of cellular
NF- k B translocate into nucleus(9), (b) the
access of antibody blocked due to the DNA
binding of NF- £ B.(c) self regulation, making
translocation limited.

The difference between c-jun and c-fos IR is
not known. It may indicate their different role
in muscle regeneration, or the accessibility of
antibodies used.
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