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During life, including the period of prenatal development, the human body is exposed
to many chemical substances, some of which may be potential carcinogens and tumor growth pro-
moters, That transplacental carcinogenesis can take place in man has been demonstrated in
principle by epidemiological observations on the after-effect of the use of diethylstilbes-
trol during pregnancy [10]. The transplacental carcinogenic activity of more than 60 sub-
stances and their combinations, including several different classes of chemical compound,
has been discovered in experiments on animals of 8 species [8, 9, 11]. However, the degree
of risk which these substances represent for human offspring has not yet been decided. One
approach to the study of the problem of extrapolation of experimental data on transplacental
carcinogenesis to man is a comparative study of the effect of carcinogens in different types
of cultures of the cells, tissues, and target organs of animals and man. Organ cultures,
which we have used to study tramsplacental carcinogenesis and as a test system for the dis-
covery of carcinogenicity of substances [5], are most appropriate for these purposes. We
have used this model to study the species-~ and line-~specific sensitivity of the respiratory
epithelium of human and animal: embryos to the direct action of pneumotropic carcinogens [3].
We were interested in the possibitity of assessing the effect of different doses of a car-
cinogen on the respiratory epitheélium of animals differing in their sensitivity to sponta-
neous and induced pulmonary carcinogenesis.

In this paper we give the results of a morphological study of the effect of the direct
action of various doses of benz(a)pyreme (BP) on embryonic lung organ cultures from mice re-
sistant (C57B1) and predisposed (A) to pulmonary neoplasia.

EXPERIMENTAL METHOD

Lungs of 17-day mouse embryos of lines A and C57Bl were used for organ culture. The tech-
nique of culture was described in detail previously [4]. For the first 14 days the experi-
mental explants were grown on nutrient medium containing BP in concentrations of 3, 6, 12
ug/ml, after which they were cultured without carcinogen. Control explants were grown with-
out the carcinogen. The cultures were studied periodically on the 7th, 1l4th, and 2ist days
of the experiment. After histological treatment serial paraffin sections, stained with hema-
toxylin and eosin, were studied in the light microscope. Altogether 93 control and 225 ex-
perimental embryonic lung explants from A mice and 108 control and 270 experimental embryon-
ic lung explants from C57B1 mice were studied in ten series of experiments. The chi-~square
test was used for statistical analysis of the results.

EXPERIMENTAL RESULTS

In the overwhelming majority of control embryonic lung explants from mice of both lines
organotypical and differentiation of the respiratory epithelium were observed with the forma-
tion of branching bronchial structures and alveolar spaces (Fig. 1A). Only ina few explants
were hyperplastic changes found in the bronchial epithelium, in the form of small foci in
the zone adjacent to the filter. In mice of line A these changes took place in two (2.2%)
of the 93 explants, compared with in one (0.9%) of 108 explants from C57Bl mice. In the
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Fig. 1. Embryonic lung of line A mouse in control and experiment (l4th day of cul~
ture). a) Control: organotypical differentiation of respiratory epithelium; b) BP
in a dose of 6 ug/ml; papillary-adenomatous hyperplasia of epithelium; c¢) BP in a
dose of 6 ug/ml: squamous-cell metaplasia and keratinization of bronchial epithe-
lium. Hematoxylin and eosin. 500 x,

early stages of culture mesenchymal cells migrated from the explants onto the surface and
into the pores of the filter.

Degenerative changes devloped in the alveolar epithelium of the experimental embryonic
lung explants from mice of both lines on the 7th day of culture. With doses of BP of 6 and
12 yg/ml, the regularity of the epithelial layer was disturbed in most of the alveoli, but
in some alveoli and alveolar passages, the epithelial layer was virtually absent. Desquamated
pycnotic cells were seen in the alveolar and bronchial cavities. During continued culture
these changes gradually disappeared. BP has a toxic action on the mesenchymal cells migrat-—
ing from the explants. Their number in the zone of migration was negligibly small compared
with the control. On the whole, the toxic effect of BP observed in the early stages of the
experiment in the embryonic lung explants from C57Bl mice was more marked than in those from
A mice.

On the 1l4th-21st days of the experiment, against the background of residual toxic ef-
fects of BP, diffuse~focal changes in the bronchial epithelium, total papillary-adenomatous
hyperplasia of the epithelium (Fig. 1b), and squamous-cell metaplasia of the bronchial epi~-
thelium with or without keratinization, often combined with basal-cell proliferation (Fig.
lc), developed in the experimental explants. The frequency and types of the morphological
changes developing in the experimental embryonic lung explants on A and C57Bl mice differed.
Diffuse-focal hyperplasia of the epithelium in line A mice was found after exposure to BP in
doses of 3, 6, and 12 ug/ml respectively in 45.1, 56.3, and 53.27% of explants, compared with
35.5, 20.2, and 36.1% of explants from C57Bl mice (in all cases p < 0.001). The frequency
of these changes in mice of both lines did not depend significantly on the dose of BP. How-
ever, with doses of BP of 6 and 12 ug/ml there were significant interlinear differences in
the frequency of epithelial hyperplasma (p < 0.001 and p < 0.01, respectively). Squamous—
cell metaplasia of the epithelium in line A mice occurred in 2.4% (p > 0.1), 10.4% (p < 0.05)
and 23.4% (p < 0.001) of explants corresponding to the doses of BP used. It was found in
only single explants from C57Bl mice (2.0-4.2%) with all doses of BP used. Total papillary-
adenomatous hyperplasia of the epithelium developed only in line A mice. Its frequency in-
creased with an increase in the dose of BP, to 10.0% (p < 0.05), 18.9% (p < 0.001), and
36.17% (p < 0.001).
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Pulmonary carcinogenesis and, in particular, development of pulmonary adenoma in mice
are characterized by definite morphological stages of development, which occur in experi-
ments both in vivo and in vitro [1, 8]. According to Shabad's classification [7], diffuse
and focal hyperplasia of epithelium are the first two stages of formation of pulmonary ade-
noma. It will be clear from the results described above that these stages of adenoma develop-
ment, which are the least specific, occurred in experimental explants from mice of both
lines quite frequently, Statistically significant differences between the two lines in the
frequency of epithelial hyperplasia were found only with doses of 6 and 12 pug/ml, but within
the same line, the effect on this parameter was independent of dose. Total adenomatous hyper-
plasia of the epithelium, the third and final stage of adenoma formation, induced in vitro
[8], occurred only in mice of the sensitive A line, and its frequency increased with an in-
crease in the dose of BP. So far as squamous—cell metaplasia of the epithelium, a feature of
dysplasia of the respiratory epithelium [6], is concerned, it was found in single C57Bl ex-
plants with all doses of BP, but in explants from A mice its frequency increased significant-
ly with an increase in dose. In other words, under organ culture conditions definite inter-
linear differences were found in the realization of the neoplasia-inducing effect of BP, but
dose-dependence of the effect was observed only in line A mice. Similar results were ob-
tained by the writers previously in experiments in vivo to study the transplacental effect
of different doses of BP and urethane in mice of lines A and C57B1 [3].

The results of the present investigation also are evidence that in the early stages of
exposure to the carcinogen it has a toxic action on the alveolar epithelium and mesenchymal
cells, the intensity of the changes observed increasing with an increase in the dose of BP,
and being greater in C57B1 mice. These results correlate with the results of a previous auto-
radiographic study [2]. Comparison of the toxic effect of BP, which predominates in the
early stages of the experiment, with its carcinogenic effect, manifested later, shows that no
direct correlation could be ohserved between sensitivity of the organs and target cells to
the toxic action of the carcinogen. and to its carcinogenic action, as is generally considered
to be the case.

The results thus indicate that ‘the use of organ cultures is an adequate and promising
method for the comparative study of :gpecies and linear sensitivity of target organs to car-
cinogens and for the quantitative estimation of their actionm.
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