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The discovery of antigens in the cytoplasm of myoid cells of the thymus common with an-
tigens of muscle tissues provided a basis for the hypothesis that antigens of myoid cells,
like the other thymus antigens derived from other organs, are the source of information on
autoantigen structure during the formation of an organism's tolerance to its own antigens
[3~5]. There is evidently a profound functional connection between the myoid cells and lym-
phoid tissue of the thymus. For instance, in embryogenesis during the period of active for-
mation of the T system, the number of myoid cells and their secretory activity are sharply
increased, In the postnatal period the number and functional activity of the myoid cells de-
cline and remain low until involution of the organ [6]. It has also been shown that in dis-
eases of muscle tissue, for example, in an autoimmune disease such as myasthenia gravis, be-
sides a high level of autoantibodies against antigens of myoid cells, common with antigens of
skeletal muscle [9], severe damage also is observed to cells of the thymus, with the appear-
ance of bound immunoglobulins and complement in their cytoplasm [7].

In rheumatic fever the antibody level against antigens of myoid cells common with the
myocardium is raised [2, 10]. It has been suggested that these antibodies may, under certain
conditions, have a harmful action on myoid cells and contribute toward the development of au-
toimmune thymitis [2, 10].

Since one sign of damage to myoid cells is a change in their immunomorphologic proper=—
ties, in the investigation described below this muscular structure in the thymus of patients
with rheumatic fever was studied by the immunofluorescence method.

EXPERIMENTAL METHOD

The immunomorphology of the myoid cells was studied and their number counted in the thy-
mus of rheumatic fever patients undergoing valve implantation operations at the age of 4-18
years (24 cases). As the control the thymus taken from children undergoing operations for
congenital heart disease at the age of 5~15 years (eight cases) and the thymus of persons dy-
ing from acute trauma at the age of 8-22 years (23 cases) was used. Frozen sections of the
thymus were fixed for 10 min in cold acetone and treated for 2 h with serum of a myasthenia
patient (dilution 1:200), containing antibodies against antigens of myoid cells common with
muscle tissue in a high titer (1:1000 or above), and not reacting with other thymus tissue
antigens, At the end of incubation the thymus sections were washed for 20 min in running
0.85% NaCl solution (pH 7.2) and incubated with antibodies against human IgG labeled with
fluorescein isothiocyanate (FITC). Antibodies were isolated from rabbit antiserum by means
of an immunosorbent with human IgG, treated with glutaraldehyde. The number of myoid cells
was counted by means of the index K = A/X, where A is the number of myoid cells found in X
fields of vision (usually 300). To detect bound immunoglobulins in the cytoplasm of the my-
oid cells, sections through the thymus of rheumatic fever patients were treated for 18 h at
4°C with FITC-labeled rabbit immunoglobulin fraction against human IgA, IgM, and 1gG (N. F.
Gamaleya Institute of FEpidemiology and Microbiology) and against the C3 component of
complement (from Hyland, USA). To remove any possible contamination by heterophilic anti-
bodies, these preparations were absorbed beforehand (1 h at 37°C and 18 h at 4°C) with a homog-
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Fig. 1. Changes in myoid cells in thymus of rheumatic fever patients: a) elongated
myoid cell located in outer undifferentiated layer of cortical epitheliums b) myocid
cells during secretion of granules containing myoid antigens; c¢) division of long my-
oid cell by formation of constriction bands into smaller round cells, Indirect im-
munofluorescence method. d) Degenerating myoidcells, containing fixed IgG in their
cytoplasm, located in an area of sclerosed interlobular connective tissue, Direct
immunofluorescence method. Magnification: objective 40 (water immersion), ocular
homal 3.

enate of human thymus and myocardial tissue. Frozen sections through the thymus were fixed
for 10 min in 96° ethanol and stained with hematoxylin and eosin for the histological control.

EXPERIMENTAL RESULTS

Single diffusely fluorescent oval and round myoid cells measuring 15-20 u were found in
thymus sections from children with congenital heart disease and also in the thymus of persons
dying from acute trauma, in the medullary zone of the lobules. Under these circumstances the
myoid cells had low secretory activity and were rarely attached to Hassall's corpuscles. The
results of counting showed that there were equal numbers of myoid cells in the thymus of the
two control groups, namely 0.4 * 0,038 per field of vision. The number of myoid cells in the
thymus of patients with rheumatic fever was almost 3 times as great, with an average value of
1,15 *+ 0.66 per field of vision. The myoid cells in the thymus of rheumatic fever patients
were often arranged in groups and could be seen not only in the medullary zone, as normally,
but also in the cortical zone, and sometimes they were located in the outermost and most un-
differentiated layers of the cortical epithelium (Fig. 1).
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Besides an increase in their number and a change in their localization, most myoid cells
in the thymus of rheumatic fever patients were characterized by an increased content of myoid
antigens. This was shown by the fact that myoid cells in rheumatic fever have much more in~
tense fluorescence of their cytoplasm than the control, and also that the serum of a patient
with rheumatic fever or myasthenia reacts with them in higher dilutions than with elements
of the control thymus.

When the morphological features of the myoid cells are assessed it must be pointed out
that in rheumatic fever many long cells appear in the thymus (Fig. la, ¢, d). Under normal
conditions cells of this shape are found extremely rarely. Myoid cells in rheumatic fever
also are characterized by considerable variation in size, as a result of which the round
cells may vary in diameter from 10 to 60 p and the long cells may attain a length of 80-

100 py (Fig. la, c, d). Depending on the functional state of the gland, two groups of myoid
cells could be distinguished in the thymus of rheumatic fever patients, linked by intermedi-
ate forms, The first and more numerous group is composed of comparatively (10-30 u) round

or oblong cells with a bright green fluorescence of their cytoplasm, an increased content of
myoid antigens and, because of this, indistinct outlines. These cells have high secretory
activity, manifested as the separation of numerous granules containing myoid antigens from
their surface (Fig. 1b). The same granules also were found at a considerable distance from
them, in the internal medium of the thymus., Myoid cells of this group can proliferate by
budding or by means of constriction bands (Fig. lc). Hypertrophied cells, gradually under-
going degeneration, constitute another group. The dimensions of these cells varied from 30
to 70 u, They had no secretory activity and were characterized by a sharply increased con-
tent of myoid antigens in the cytoplasm., Because of the marked yellowish fluorescence of
their cytoplasm the cells sometimes resembled hyaline-like formations contained in the in-
terior of the thymic corpuscles, As these features grew in intensity the myoid cells under-
went degeneration, terminating in destruction or their attachment to the Hassall's corpuscles.
Bound IgM, IgG, and the C3 component of complement were detected in the cytoplasm of some de-
generating cells by direct immunofluorescence, The results of the histological investiga-
tions show that the thymus of rheumatic fever patients in many cases exhibits proliferation
of interlobular connective tissue and a reduction in size of the lobules. Under these cir-
cumstances myoid cells are found not only in the parenchyma, but also on the territory of
highly sclerosed interlobular septa., Most myoid cells in this situation underwent degenera—
tion and destruction. Bound IgM or IgG and the C3 component of complement were discovered in
the cytoplasm of some of them.

The results thus indicate that myoid cells of the thymus in rheumatic fever undergo pro-
found changes which, in most cases, are expressed as an increase in their number, changes in
their size, shape, and localization, an increase in the content of myoid antigens in the cyto-
plasm, and an increase in secretory activity. At the same time, there are some cells in the
population with well-marked signs of degeneration, in whose cytoplasm fixed immunoglobulin
and complement can be found. The increase in the number and activity of myoid cells in the
thymus of rheumatic fever patients in many cases takes place against the background of atro-
phy of the thymus parenchyma and marked interstitial sclerosis of the gland. Injury to the
epithelial cells and sclerosis of the interlobular connective tissue of the thymus in rheu-
matic fever have been observed by other workers [1l, 8]. The discovery of myoid cells in an
area of sclerosed interstitial connective tissue is evidence that it apparently proliferates
in an area of death of the parenchyma of the gland, especially of its cortical cells. The
character of the change in the myoid cells and, in particular, their functional activation,
are evidence that the pathological process affecting the parenchyma of the thymus in rheu-
matic fever, in the first stages, has little effect on the myoid cells, The reason for this
independence of the myoid anlage of the state of the remaining parenchyma of the gland is not
yet clear, All that can be postulated is that it is due to the constant excess of myoid an-
tigens in the internal medium of the thymus, observed in the absolute majority of cases of
patients with rheumatic fevery in turn, this may contribute to the development of autoimmune
reactions to antigens of myoid cells common with the myocardium in rheumatic fever.
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An immonochemical study of human amniotic fluid revealed a protein with the electropho-
retic mobility of ai-globulins that differed from embryonic antigens hitherto kmown {1]. This
protein was not found in the serum of blood donors. Blood serum from pregnant women gave a
marked effect of inhibition of the precipitation arc of a standard test system. Considering
the electrophoretic mobility of this protein and its discovery in amniotic fluid, it was
called amniotic a,~-globulin (o:~G).

This paper describes the results of an immunofluorescence study of the distribution of
a3~G in fetal tissues and also in some human trophoblastic tumors.

EXPERTMENTAL METHOD

Antisera were obtained by immunization of rabbits with a semipurified preparation of a;-
G isolated from amniotic fluid of human fetuses at the 20th week of intrauterine development
[1]. Antibodies against a;-G were isolated from monospecific antisera with the aid of an im-
munosorbent prepared on the basis of Ultrogel AcA-34, activated by glutaraldehyde [4], on which
the purified preparation of «a;-G was immobilized.

The indirect method of immunofluorescence analysis [2] was used for the immunchistochem-
ical study of «a,~G. Tissues from various organs of 6-10- and 23-24~week fetuses, tissue of
a chorionepithelioma of the uterusafter fixation with ethanol and dcetic acid [5] and em-
bedding in paraffin wax [6], and a suspension of lymphocytes from the blood and various or-
gans of a 23-24-week human fetus, obtained in a Ficoll density gradient (1.073 g/ml) were
studied [3], The resulting suspension contained a small number of cells of the myeloid series.
Films were made from the cell suspension, fixed in methanol for 3 min, and then subjected to
immunofluorescence analysis.

EXPERIMENTAL RESULTS

The results of immunofluorescence analysis of «;-G (Table 1) showed the maximal intensity
of fluorescence of structures containing this antigen was present in sections of the placenta,
where it was located in the syncytio— and cytotrophoblastic cells of the chorion (Fig. la).

It will be noted that cytotrophoblastic cells exhibited much stronger specific fluorescence
than the syncytiotrophoblast, Fluorescence also was observed inside the villi, in cells
of the extraembryonic mesenchyme, in Hofbauer—Kashchenko cells and fibroblast-like cells, and
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