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The DNA content and ploidy of cells of primary foci of malignant melanoma, metastases of
melanoma, and intradermal pigmented nevi were studied by a microspectrophotometric meth-
od. If the primary foci of the melanoma and its metastases had general features such as
heteroploidy and polyploidy, the cells of the metastases possessed high ploidy and a distine-
tive pattern of distribution with respect to DNA content as a proportion of the total DNA mass.
It is postulated that superproduction of DNA and a change in the clonal profile are the principal
quantitative characteristics of progressive malignant growth.

Progress in cytogenetics has led to the accumulation of information on genetic heterogeneity of the
cell populations of malignant tumors. This fact means that a tumor focus must be regarded as a population
of individual clones of tumor cells heterogeneous in their biological properties. Numerous investigations
have shown that the degree of biological aggressiveness of malignant tumors is connected with the character
of their ploidy {2, 3], and also that the potential ability of tumors to metastasize is dependent on the char-
acteristics of the chromosome complement of their cells [5, 6]. Some workers [7] have found that only a
few of the most viable tumor cells may be involved in metastasization; these cells usually have high poly-
ploid DNA values and belong to particular clones of tumor cells.

In view of the facts described above, the comparative study of the ploidy of cells of primary tumors
and their metastases is of great theoretical and practical importance, for because of differences in their
cell profile for DNA content the metastases may have biological properties which differ from those of the
original tumor. This fact has a very important bearing on treatment and prognosis.

No information on the comparative study of the DNA content in cells of primary and metastatic foci
of melanoma could be found in the accessible literature.

A comparative study was made of the ploidy of primary melanomas and their metastases on the basis
of results of microspectrophotometric analysis of the DNA content in the tumor cell nuclei.

EXPERIMENTAL METHOD

Histological specimens from 36 primary melanomas of the human skin, 12 metastases of melanomas
in the regional lymph glands, and seven intradermal pigmented nevi (for comparison) were investigated.
Sections 7 p in thickness were stained by the Feulgen method (fixation in 10% neutral formalin, hydrolysis
for 7 min). The DNA content in the nuclei of the tumor cells was determined with an integrating seanning
microspectrophotometer [1]. The results of measurement of the optical density of the nuclei were expressed
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Fig. 1. Histogram of distribution of exhibited marked heteroploidy and polyploidy.
cells by DNA content: A) nevus; B)
primary focus of melanoma; C) meta-
stasis of melanoma. Abscissa, DNA
content in ploidy units (n}; ordinate,
percentage of cells.

The mean values for the primary foei of the melanoma
showed that 10% had normal ploidy values, 45 and 40% of cells
contained from 4 fo 8 n and from 8 to 16 n, respectively, while
only 5% of cells had high polyploid DNA values (over 16 n).

In metastatic foci of melanoma these proportions
were considerably modified to give an increase in polyploidi-
zation of the cells: the number of cells containing from 8 to 16 n rose to 70%, the index of high polyploid
cells rose to 15%, but the percentage of cells in the range from 4 to 8 n fell to 15%.

The results of these experiments show marked differences in the character of ploidy of the benign
nevi and malignant melanomas. Primary and metastatic foci of melanoma in turn differ in their distribu-
tion profile of the tumor cells on the ploidy scale: the metastases have more marked polyploidization of
the tumor cells.

This higher ploidy of cells of the metastases can be explained by the hypothesis [4 et al,], based on the
marked resistance of polyploid cells to the action of unfavorable factors and the clonal structure of the
tumor focus, that metastasization of malignant tumors is effected by certain polyploid clones of tumor cells
with a high potential capacity for malignant growth.

To quantify the process of malignant transformation, the total mass of DNA was calculated in 100
cells of the structures studied (the sum of the products of the number of cells and their corresponding ploidy
units). The calculations showed that for 100 cells of the nevi there were on the average 250 conventional
units of DNA, while in the primary foci of melanoma the total DNA content was increased by almost 1.5
times and in metastases of melanoma by 4 times. In other words, the total DNA content in metastatic foci
in a standard number of cells was almost twice that in the primary tumor.

Superproduction of DNA and a change in the clonal profile can thus be regarded as the principal quan-
titative features of progressive malignant growth.

It can be concluded from the results of these investigations that while primary and metastatic foci of
malignant melanoma share common features of heteroploidy and polyploidy, primary and metastatic foci of
malignant melanoma have distinctive profiles of cell distribution by DNA content as well as in their total
mass of DNA, evidently reflecting differences in the karyotype of these neoplasms and responsible for dif-
ferences in their biological activity.
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