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As a result of improvements in the technique of explantation and prolonged cultivation of normal and malig-
nant cells in vitro, during recent years a new trend in genetics has developed and progressed — the genetics of somatic
cells [2, 4, 18]. A result of this has been the rapid development of cytogenetics, for it has become possible to obtain
histological preparations not only for counting, but also for identifying the individual chromosomes in malignant and
normal cells [5, 7, 10, 11, 19].

The old hypothesés regarding the connection between carcinogenesis and changes in the mitotic process and the
number of chromosomes [6, 8, 20] have again become the subject of wide discussion [9, 15].

Malignant diseases of the human stomach are of particular interest in oncology. Karyological investigations of
carcinoma of the stomach were first undertaken by Hauser in 1898 [10a]. In 1938, during investigation of biopsy
material [1], it was shown that the number of normal mitoses was about 80%, whereas anomalies of mitosis were
present in 15.4-22.4% of cases; the number of chromosomes varied from 38 to 165, and in the great majority of cells
it was close to diploid. Structural changes were also noted in the chromosomes,

Recent clinical investigations {12, 13, 14, 16] of patients in late stages of cancer, using cytogenetic analysis,
have shown that cells of carcinoma of the stomach possess individual specificity for each patient (modal number of
chromosomes, character of heteroploidy, presence of chromosome markers, trisomia and monosomia of individual
chromosomes, and the presence of clromosome fragments).

In 1959, the Cave {Carcinoma ventriculi) strain of gastric carcinoma cells was obtained from a female patient
[3]. The object of the present investigation was to make a cytogenetic examination of this strain.

EXPERIMENTAL METHOD

The 65th passage of a culture of Cave cells was used for the experiments. The culture was seeded into Wasser-
mann tubes containing cover glasses, which were extracted on the 2nd-3rd day. Division of the cells in the culture
was preliminarily synchronized by Newton's method [17]. The cells on the cover glasses were teated with a hypo-
tonic solutidn and prefixed in it with a few drops of freshly prepared fixer (3 ml absolute alcohol, 1 ml glacial acetic
acid, and 0.5 ml of a 40% sotution of formalin) for 15 min. Fixation was then carried out in the same fixing solution
for 10 min. The fixed preparations were dried in air at room temperature for not less than 2 h. Before being stained,
the dried preparations were hydrolyzed in a 1N solution of HCI at 60° for 7 min, rinsed with distilled water, and then
stained by Unna's method, also for 7 min. The stained preparations were again rinsed with distilled water, passed
quickly through alcohol and xylol, and mounted in Canada balsam. We thus had a permanent preparation for making
the chromosome analysis of the culture.

The chromosomes were stained blue in these preparations. Cells in the stage of the metaphase plate were ana-
lyzed. Chromosomes were counted visually under the MBI-3 microscope with a green filter (magnification 900x). For
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Fig. 1. Cells in the stage of metaphase plates with the following
chromosome numbers: 59 (a), 60 (b), and 62 (c).
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Fig. 2. Idiograms of cells with chromosome numbers of 59 (a), 60 (b), and
62 (c). M) marker chromosome; MC) monosomia; TC) trisomia.
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Results of Counting the Chromosomies in the Cells of a Monolayer Culture of Carcinoma
of the Human Stomach
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eye-piece 15X, 20x), with a green filter and a plate measur-~
ing 9 X 12 cm. The most suitable distribution of the chromo-
- somes was photographed in the stage of the metaphase plate
for construction of idiograms.
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D A D The chromosomes were counted in 100 cells. It may
2 04 Z be seen from the table that the number of chromosomes in
: AN the cells of the Cave strain varied from 49 to 116.
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A histogram was constructed from the results of these

2 counts (Fig. 3) showing that the Cave strain possesses 3 modal
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No. of chromosomes some numbers of 59, 60, and 62 (Fig. 2). To construct the
idiograms, certain fundamental principles of the classifica-
tion of human chromosomes adopted at the Denver conference
were used. The chromosomes were classified, firstly by their
length, and secondly by the arrangement of their centromeres. Unpaired chromosomes were placed in a separate group
regardless of whether they were a sign of monosomia or trisomia.
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Fig. 3. Histogram of cells of the Cave strain.

In all three idiograms, a marker chromosome can be seen (a long, subtelocentric chromosome), whichis found in
most cells of this strain. In the idiogram of the cell with a chromosome number of 59 (Fig. 2, a) there is an additional
marker chromosome — a large acrocentric chromosome.

Besides the marker chromosomes, other unpaired chromosomes were revealed. In these cases mornosomia or tri-
somia may be postulated. Small chromosome fragments can be seen in the idiogram with the chromosome number of
60 (Fig. 2, b). We found none of the annular chromosomes observed by other writers [12, 147.

Hence the Cave strain is distinguished by the relative cytogenetic homogeneity of its cells; in 81% of cases
the chromosome number varies from 58 to 62, with a well marked peak in the region of 58 and 60.

SUMMARY
The results of studying the karyotype of cells obtained from a monolayer culture of human cancer of the stomach
(Cave strain) are presented. The relative cytogenetic homogeneity of the cells of this strain was established: The
number of chromosomes in 81% of the cells varied from 58 to 62 with a pronounced peak within the range of 58-80.
A characteristic chromosome (long, subtelocentric), revealed in the majority of the cells, was a marker for the given
strain. Some cells had an additional marker chromosome — a large and acrocentric one. It is assumed that mono-
somia and trisomia in individual chromosomes are present. In some cells small chromosoine fragments were revealed.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian journal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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