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Muscle Regeneration and Cell-mediated Cytotoxicity in the
Autologous Muscle Culture of Dermatomyositis
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Muscle culture from a dermatomyositis patient was
performed to investigate the muscle regeneration and
cell-mediated cytotoxicity. In the primary culture,
spindle-shaped mononuclear myoblasts exponentially
increased in number. In the secondary culture, the
myotubes fused with the myoblasts and/or other myo-
tubes into large thick syncytia. The cell morphology
and growth pattern of the cultured muscle cells in
dermatomyositis were identical to those of normal
healthy controls. The autologous mononuclear cells
added in the secondary culture of day 14 adhered to the
surface membrane of the myotubes. Three days after
this treatment, the myotubes underwent degenerative
changes. On the other hand, in two series of sister
cultures, each added with the autologous serum and
control medium, no remarkable morphological changes
were observed. The results of the present study suggest
that dermatomyositis could be precipitated by the asso-
ciated abnormal cell-mediated cytotoxicity, but not by
abnormalities in muscle fibers per se.

(Accepted July 31, 1989.)

Acta Derm Venereol (Stockh) 1990; 70; 53-55.

Y. Hayashi, Department of Dermatology, Japanese
Red Cross Medical Center, 4-1-22 Hiroo, Shibuya,
Tokyo 150, Japan.

Dermatomyositis (DMs) is an inflammatory myo-
pathy associated with skin rash in which degenerative
and subsequent regenerative process occur in volun-
tary muscles. In our present study, autologous muscle
culture was carried out to elucidate whether myopath-
ological changes seen in DMs are elicited by abnor-
malities in muscle fibers per se or by the associated
abnormal immune reaction.

MATERIAL AND METHODS

Case report

A T78-year-old Japanese male was hospitalized in August
1983, complaining of facial edema. hoarseness, dysphasia
and proximal muscular weakness. He had heliotrope suffu-
sion on the upper eyelids. diffuse ervthema on the chest,

Gottron’s sign on the fingers and poikiloderma on the bilater-
al knees.

The histopathology of muscle bundles taken from the right
biceps showed perifascicular atrophy, mixture of degener-
ative fibers and regenerative basophilic fibers containing in-
ternal nuclei and occasional perivascular mononuclear cell
infiltrates. On adenosine triphosphatase staining, type 1, 2 A
and 2B fibers were adequately distributed with mildly in-
creased number of type 2 C fibers. The histochemical staining
for nicotinamide adenine dinucleotide tetrazolium reductase
revealed markedly disorganized intermyofibrillar networks
showing numerous marks of moth-eaten appearance. No sig-
nificant findings were obtained on the other histochemical
stainings including acetylcholine esterase, alkaline phospha-
tase, acid phosphatase, periodic acid Schiff, oil red O and
cytochrome C oxidase.

The laboratory data revealed elevated creatinine, s-GOT,
LDH, creatine phosphokinase, aldolase and myoglobin in the
serum. Electromyogram showed a myogenic pattern. Thor-
ough investigation of the patient failed to reveal associated
malignancy.

Prednisone therapy of 50 mg daily was initiated, followed
by the improvement of the clinical symptoms and the labora-
tory data. The dose of prednisone is now tapered to 10 mg
daily.

Muscle culture

One-half of the biopsied muscle was subjected to culture
study. The muscle bundles depleted from connective tissue
were dissected into small pieces, followed by digestion with
2000 units of dispase in 37°C water bath for one hour. The
sediment obtained from this sample by centrifugation at
1000 rpm for 5 min was dispersed in Dulbecco’s minimum
essential medium (MEM) containing 10% heat-inactivated
fetal bovine serum (FBS). This was placed in a 35 mm gela-
tin-coated plastic dish (Falcon) and incubated at 37°C in a
5% CO, incubator. Half of the medium was changed every
other day. The muscle bundles from the right biceps of a 43-
vear-old healthy male was concomitantly cultured using the
same technique for comparative study. On the 21st day of the
primary culture, cell passage was performed in triplicate.

On the 14th day of the secondary culture, the following
procedures were carried out. Mononuclear cells collected by
the density gradient centrifugation method from the periph-
eral blood of the patient were added in one of the triplicate
dishes at the concentration of 2 10%ml. In the second sister
culture, MEM containing 10% serum from the patient was
totally replaced by 10% FBS-MEM. The third sister culture
serving as a control was maintained with fresh 10% FBS-
MEM.

The cultured muscle cells were consecutively observed with
a phase-contrast microscope throughout the experimental pe-
riod.
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Fig. I. High magnification view of a syncytium. Note a large
thick mvotube with centrally located multinuclei and fine
fibrils in the cytoplasm,

RESULTS

During the first week of the primary culture, mitotic
and migratory activities of myoblasts were promi-
nent. Mononucleated spindle-shaped myoblasts in-
creased exponentially in number to form clusters. In
the second week of culture, they started to show cyto-
plasmic fusion eventuating in asynchronous forma-
tion of binucleated myotubes. In the third week of
culture, a small number of multinucleated myotubes
were recognized.

In the secondary culture, the myotubes repeated the
cytoplasmic fusion with the neighboring myoblasts
and/or other myotubes, and during the second week
of culture they formed large thick syncytia with
prominent branching. Aggregated multinuclei were
centrally located in the abundant cytoplasm of the
myotubes. The cytoplasm was filled with fine fibrils,
but was still devoid of cross striation (Fig. 1). The
morphologic aspect and differentiation process of the
cultured muscle cells from DMs were identical to
those obtained from the healthy normal subject.

When the secondarv culture was treated with the
autologous mononuclear cells on day 14, the mononu-
clear cells migrated to adhere to the surface of the
myotubes. Three days after this treatment. these myo-
tubes underwent vacuolar degeneration (Fig. 2). The
degenerated myotubes finally detached from the dish
and floated in the culture medium while the myo-
blasts remained unaffected. The myotubes and the
myoblasts cultured on the autologous serum as well as
the control medium showed no apparent morphologi-
cal changes.
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Fig. 2. On the third day of the treatment with the autologous
mononuclear cells, a myotube undergoes vacuolar degener-
ation.

DISCUSSION

Morphological changes recognized in cultured mus-
cles from various muscular disorders reflect the pres-
ence of similar changes taking place within the mus-
cles in vivo (1. 2). The morphology and growth pat-
tern of the cultured muscle cells from DMs were
identical to those observed in the cultured normal
muscle and to the previous description by Askanas
(3). The present study confirmed no morphological
abnormalities or aberrant events in maturation of
muscle cells in DMs,

The cardinal histopathologic findings in polvmyo-
sitis-dermatomyositis (PMs-DMs) are strongly remi-
niscent of cell-mediated cytotoxicity (4, 5). With the
culture study several authors (6-9) tried to reincar-
nate the cell-mediated cytotoxicity in PMs-DMs.
These culture studies confirmed that the mononucle-
ar cells from PMs-DMs patients were cytotoxic to
xenogeneic and allogeneic fetal muscles. In these cul-
ture studies utilizing heterologous muscle and mono-
nuclear cells, the possible contribution of the prolif-
eration of lymphocytes in response to foreign histo-
compatibility antigen on muscle cells and non-specif-
ic attack by K cells could not be denied (4, 10).

Most important to note in our study is that we dealt
with the autologous materials from a DMs patient, A
review of current literature on culture study utilizing
autologous material disclosed only one abstract re-
ported by Band et al. (11). However, detailed
methodological information is lacking in their report.
We observed, for the first time, the autologous mono-
nuclear cells attacking the myotubes in vitro condi-



tion. The degeneration of muscle cells seen in this
culture added with the autologous mononuclear cells
was not due to the aging of culture because the sister
culture with the control medium did not undergo
degeneration. It is most probable that the similar
immunological event is taking place in vivo in DMs.

It is considered that there is little involvement of
humoral immunity in the pathogenesis of DMs al-
though PMs-DMs sera contain various myositis-relat-
ed autoantibodies (12). In the present study, after
exposure to the autologous serum the muscle cells
from the patient appeared morphologically un-
changed. The production of the myositis-related auto-
antibodies most probably results from the antecedent
muscle damage.

The membrane components of muscle cells are the
target sites exposed to the immune system in PMs-
DMs. Among those antigens, the acetylcholine recep-
tor (13) and JO-1 antigen (14) are well elaborated. In
the present study, myoblasts remained unchanged
throughout the attack by the autologous mononuclear
cells. It can be said, however, that the target antigens
must be newly appeared surface membranous anti-

gens on the myotubes in the proces of muscle differ-
entiation.

ACKNOWLEDGEMENT

The Department of Dermatology at Tokyo Women's Medical
College referred to us the patient presented in this paper.

REFERENCES

1. Askanas V, Engel WK, Britton DI, Adornato BT, Eiben
RM. An unusal mitochondrial abnormality reincarnated

ex aegro and induced de novo in cultured muscle fibers.
Neurol 1977; 27: 348,

Short reports 55

. Thompson EJ, Yasin R, Van Beers G, Nurse K, Al-Ani S.

Myogenic defect in human muscular dystrophy. Nature

1977; 268: 241-243,

. Askanas V. Tissue culture approach in studying normal

and diseased muscle. Excerpta Medica 1974; 639-650.

. Behan WMH, Behan PO. Immunological features of po-

lymyositis/dermatomyositis.  Semin

19835: 8: 267-293.

Immunopathol

. Arahata K, Engel AG. Monoclonal antibody analysis of

mononuclear cells in myopathies. 11I. Immunoelectron
microscopic aspects of cell-mediated muscle fiber injury.
Ann Neurol 1986: 19: 112-125,

. Currie 8, Saunders M. Knowles M, Brown AE. Immuno-

logical aspects of polymyositis: the in vitro activity of
lymphocytes on incubation with muscle antigen and with
muscle cultures, Q J Med 1971; 40: 63-84.

. Kakulas BA, Shute GH, Leclere ALF. In vitro destruc-

tion of human foetal muscle cultures by peripheral blood
lymphocytes from patients with polymvositis and lupus
ervthematosus. Proc Aust Assoc Neurol 1971; 8: 85-92.

. Dawkins RL, Mastaglia FL. Cell-mediated cytotoxicity

to muscle in polymyositis: effect of immunosuppression.
N Engl J Med 1973; 288: 434-438,

. Haas DC, Arnason BGW, Cell-mediated immunity in

polymyositis: creatine phosphokinase release from mus-
cle cultures. Arch Neurol 1974; 31: 192-196.

. Haas DC. Absence of cell-mediated cytotoxicity to mus-

cle cultures in polymyositis. J Rheumatol 1980; 7:
671-676.

. Band I, Miranda A, Chess L. Cell mediated cytotoxicity

to autologous muscle cultures in polymyositis. Arthritis
Rheum 1985; 28: S31.

. Fudman EJ, Schnitzer TJ. Clinical and biochemical

characteristics of autoantibody systems in polymyositis
and dermatomyositis. Semin Arthritis Rheum 1986; 15:
255-260.

. Pestronk A, Drachman DB. Antibody-mediated mem-

brane abnormalities in polymyositis: reduction of acetyl-
choline receptors by immunoglobulin. Ann NY Acad Sci
1987; 505; 357-367.

. Rosa MD, Hendrick JP Jr, Lerner MR, Steitz JA, Reich-

lin M. A mammalian tRNA"S-containing antigen is
recognized by the polymyositis-specific antibody anti-
JO-1. Nucleic Acids Res 1983; 11: 853-870.

Acta Derm Venereol (Stockh) 70





