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Fig8 Low power view of multinucleated giant cell of elongated type. Cell was preserved poorly due to
cadaverous change. Parts of cytoplasm, (square) and (arrow) were further enlarged and are shown in

figs 9 and 10, respectively. (Lead citrate and uranyl acetate.) x 1960.

Fig9 Higher magnification of cytoplasmic portion of giant cell shown in fig 8. Myofibrils (Mf) in cytoplasm
are shown. Mb: cell membrane. x 8480.

Fig10 Dense structure of cytoplasm consisting of condensed (degenerating) myofibrils (Mf).
M = mitrochondria. x 17000.
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segment 5 of the lung was also noted. Slight
eosinophilia was noted in the muscle layer of the gas-
tric antrum. Numerous fibrin thrombi in the liver
(960 g) and a small number of pulmonary vessels sug-
gested that disseminated intravascular coagulation
might have occurred at the final stage.

CHARACTERISTICS OF GIANT CELLS
Morphological characteristics in histology Most
giant cells observed in myocardial granulomas of this
case resembled either foreign body or myogenic giant
cells. Their positions seemed to parallel those of the
muscle cells (fig4). Three types of giant cells were
distinguished in the granulomas: type I—giant cells
with elongated cytoplasm either arranged in parallel
or connecting directly with muscle fibres (fig 5); type
II—giant cells with centrally arranged multiple nuclei
(fig6); and type III—giant cells with circularly
arranged multiple nuclei (fig 7). Table 1 shows a rough
estimation of their incidence in 100 giant cells. With
periodic acid Schiff stain the cytoplasm of giant cells
seemed to be rather pink. Lipofuscin granules, which
could suggest a myogenic origin for the giant cells,
were often noted at the paranuclear area.

Electron microscopy- (figs 8-10) The tissue was
poorly preserved due to cadaverous changes. Multi-
nucleated giant cells (fig 8), however, with elongated
cytoplasm (about 80 um in length) that contained
myofibrils (fig 9) were easily detected. Giant cells were
located adjacent to degenerating muscle fibres, which
appeared condensed and osmiophilic (fig10).
Myofibrils of degenerating muscle cells extended
occasionally into the cytoplasm of neighbouring giant
cells closely attached to a thin membrane of compli-
cated infoldings (an intercalated disc), suggesting a
myogenic origin. Filamentous materials of 12-5 to
25nm in thickness, with a sparse density, were also
seen in the cytoplasm of the giant cell. Occasionally
more than a pair of centrioles were found in the cyto-
plasm near the nuclei, suggesting that the giant cell
was formed either by an impaired cytoplasmic
division or cell fusion. There were two types of gran-
ules, one consisting of highly osmiophilic granules of
100 to 200 nm in diameter found in mitochondria, and
the other consisting of low osmiophilic granules of 200
to 500 nm in diameter with a halo in the cytoplasm.
The second type may have been the primary lysosome.
Most rounded form giant cells showed ultrastructural
characteristics similar to those of the elongated form,
except that numerous lysosomes, both primary and
secondary types, were found in the cytoplasm of some
cells which had a few filamentous materials.
Immunohistochemistry (tables 1 and 2) Paraffin
embedded tissues were examined by both peroxidase-
antiperoxidase (table 1) and avidin-biotin-peroxidase
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Table 2 Immunohistochemical markers of giant cells
shown by ABC method

Markers Reactions

Antihuman rabbit
o 1-antichymotrypsin'
a l-antitrypsin'
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Factor VIII!
Ferritin'

Fibronectin?
Immunoglobulin! (+)(
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Lysozyme' (+)(
Myoglobin3 (+)(
S-100 protein* (
Actin IgG (chicken)® (+)-(
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Antihuman mouse (monoclonal)
Myosin®
Vimentin’

(+)+(-)
=)

Sources of reaéents: 1. DakoPatts Inc; 2. ZYM: Zymed Laboratory

Inc, USA; 3. CPL: Cappel Laboratory Inc, USA; 4. Dr Matsuda,

Department of Pathology, Yamagata University; 5. BTI: Biological

Technologies Inc, USA; 6. Dr Nishikawa, Department of Pathology,

;pliyodWomen’s Medical College, Japan; 7. LBS: Labsystem Oy,
inland.

complex (ABC) methods (table 2). Myoglobin,
lysozyme, IgG, IgA and IgM were examined using theo
PAP method (table 1). For controls, various types o
giant cells obtained from the following cases werez-
examined: cardiac sarcoidosis (woman aged 21) for=
sarcoid giant cells; tuberculous lymphadenitis (man’
aged 27) for Langhans’ giant cells; a tissue adjacent to
oesophageal cancer (man aged 48) for foreign body
giant cells; and a pulmonary cryptococcosis tissue
(man aged 56) for giant cells of the Touton type.
Myoglobin was definitely positive in over 50% of the
giant cells observed in the present case, in contrast to
the negative reaction of giant cells of the control cases.
Half of the giant cells of the present case were negative
for lysozyme. A similar tendency was noted in foreign
body giant cells. Giant cells of both tuberculosis and
sarcoidosis were strongly positive for the lysozyme
reaction. Reactions to IgG, IgA, and IgM scarcely
differed in giant cells of this case and of the controls.
Sixteen cellular markers, including both myoglobin
and lysozyme that had been studied by the PAP
method, were analysed using the ABC method (table
2). In this study reactions to both myoglobin and
lysozyme showed a similar pattern as had been noted
with the PAP method. Giant cells of the present case
were often equally positive in a 1-antichymotrypsin
and o 1-antitrypsin, suggesting that some of the giant
cells of the present case were of the macrophage ori-
gin. The importance of the rest of the markers tested
was inconclusive and may serve only for a reference.
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Case report of acute idiopathic interstitial myocarditis
Discussion

Acute idiopathic interstitial myocarditis, a diffuse
type of Fiedler’s myocarditis,'' !> has been dis-
tinguished from other forms of myocarditis observed
in systemic disorders, including sarcoidosis, infec-
tious, toxic, and allergic diseases.Because of the pres-
ence of occasional multinucleated giant cells in the
myocardial lesions of this disease,!? the term isolated
giant cell myocarditis is often applied, particularly in
western reports. As the appearance of giant cells is
related to non-specific myocardial lesions and is less
common in acute idiopathic interstitial myocarditis
the term giant cell myocarditis has not been used in
this report.

The pathogenesis of this disease is unknown,!* but
viral infections have been speculated.'> The acute
fatal course of a case of an isolated cardiac lesion,
compatible histologically with interstitial myocarditis,
led to the final diagnosis. No granulomatous foci,
which would suggest sarcoidosis, were detected in sys-
temic organs examined both grossly and histologi-
cally. Looking at the available pathological
anatomical data, our case resembles Friedler’s myo-
carditis reported by Parrish'® and giant cell myo-
carditis reported by Suganuma et al'”; more extensive
myocardial disease was reported in the former case.

In general, the term “giant cell myocarditis™ is
loosely applied to granulomatous myocardial lesions
associated with the appearance of giant cells: any
granulomatous lesion that affects the myocardium
can expect to form giant cells.!* 18 The appearance of
giant cells in myocardial ganulomatous lesions is pos-
sibly related to a reparatory process of damaged myo-
cardial cells. Intervention of macrophages of both
local (histiocytes) and blood (monocytes) origin, with
certain variations in numbers, reflecting the stage of
the disease, may occur.

In an earlier stage giant cells originating from
degenerated or regenerating myocardial cells, or both,
may predominate, in contrast to specimens of a later
stage, in which macrophages may be observed more
commonly following an advanced reparative process.
It is likely that the controversial problem of the origin
of giant cells in interstitial myocarditis is related, at
least in a part, to morphological differences between
granulomatous lesions, relating to the repair stage of
the disease. The presence of giant cells in granu-
lomatous lesions of the myocardium thus does not
suggest any definitive pathogenesis. - Rather, the
topography of the granuloma, which is confined to the
heart, may be more reliable and specific to define the
disorder.

The origin of giant cells is one of the most popular
topics concerning interstitial myocarditis. Both myo-
genic and macrophage origins for giant cells have
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already been considered.! 2!* Although a myogenic
origin for giant cells is favoured, both foreign body
and Langhans’ type giant cells have also been sug-
gested.!* 1 The morphological grounds for the myo-
genic origin of giant cells are as follows: (i) parallel
position of giant cells and muscle fibres; (ii) a direct
contact between giant cells and muscle cells!” !8 20 21,
(iii) the presence of a smooth transition from a giant
cell to a muscle cell; (iv) myofibrils in the cytoplasm of
giant cells® 22 23 24; (v) lipofuscin granules in the cyto-
plasm of giant cells.!® These criteria have been drawn
from data obtained during regeneration of the skeletal
muscle after injury.*?® Some argue that the latter
three criteria are related to phagocytosis.!® !8

We morphologically classified the giant cell of this
case into three types. The type I giant cell satisfies all
morphological citeria stated above and thus can be
regarded as a myogenic type. Though giant cells of the
two other types also satisfy the criteria for the myo-
genic origin, the type II giant cells resemble foreign
body giant cells. Morphological differences were seen
between the type I1I giant cell and giant cells observed
in tuberculosis and sarcoidosis. The myogenic origin
of most giant cells observed in our case was further
confirmed ultrastructurally and immuno-
histochemically. An electron microscopical exam-
showed a close association between
degenerated muscle fibres and the cytoplasm of the
giant cell, confirming earlier an observation made by
Pyun etal.® The presence of myoglobin was shown
immunohistochemically in over 50% of giant cells in
our case, suggesting that most of the giant cells were
of myogenic origin.

Recently immunocytochemical methods have been
applied to define the macrophage nature of giant cells
observed in interstitial myocarditis.!® Although not
tested in this study, Theaker etal'® showed two
different antimacrophage antibodies (EMB 11 and
KB 90) in giant cells using a monoclonal antibody
method. They reported that both desmin and Ki 67
were negative in giant cells, except for a positive Ki 67
reaction in the nuclei of lymphocytes and mono-
nuclear phagocytes. Lysozyme activity was nearly
absent in our case, which agrees with the findings of
most other cases reported,” ® 10 except that a positive
reaction was noted in one case.® This case may be
regarded as specific, as the giant cells of this case
showed no elongated forms (type I of our case), no
transitional forms to muscle cells, and a negative cyto-
chemical reaction to myosin and creatine phos-
phokinase. Negative lysozyme activity, however, does
not completely exclude a histiocytic origin for giant
cells, because some macrophages are known to appear
negatively.2® Cellular immunity is required to induce
the lysozyme activity.® Perhaps the positive lysozymal
activity noted in that case® was related to underlying
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immunological abnormality caused by chronic active
hepatitis with positive antinuclear antibody.
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and Y Hirahara of the Clinical Pathology Service,
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Mrs Y Suzuki, the Pathological Anatomical Service,
Tokyo Metropolitan Hiroo Hospital. We also
acknowledge valuable advice and comments for case
analysis from Dr S Otsu, Yokufiikai Geriatric Hospi-
tal, Tokyo, and Professor Morie Sekiguchi, the Heart
Institute of Tokyo Women’s Medical College, and Dr
Y Matsui, Japan Red Cross Medical Center, Tokyo.
We are indebted to Professor T Kasajima and Dr T
Nishikawa, Second Department of Pathology, Tokyo
Women’s Medical College, for their kind help in
immunohistochemical studies (ABC method) of the
giant cells of this case. We also thank associate Pro-
fessor J Patrick Barron of St Marianna University
School of Medicine for his revision of the manuscript.
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