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Epithelial--mesenchymal interactions are an essential condition for prenatal ontogeny. The mesenchyme in this case has 

a determinant action on the development of early epithelial anlagen of various organs, especially the respiratory tract (RT). 

Total removal of the mesenchyme leads to cessation of morphogenesis and rapid death of the early epithelial anlage in culture, 

whereas preservation of, for example, one-quarter of the initial mass of the mesenchyme is sufficient to allow morphogenesis of 

the epithelial anlage, similar to that observed in intact explants of RT [11, 12]. The writers showed previously that disturbance 

of epithelial--mesenchymal interactions, caused by removal of as much of the mesenchyme as possible at the stages of organogen- 

esis and histogenesis of RT significantly reduced the survival rate of the explants, disturbed the morphogenesis and differentia- 

tion of the respiratory epithelium (RE), and in the case of long-term culture, led to the appearance of foci of atypical growth 

and differentiation of cells possessing high proliferative activity [5-7]. There is evidence that the level of differentiation and 

proliferative activity of cells in target organs has a significant influence on sensitivity to organotropic carcinogens [8, 9]. The 

writers have suggested that disturbance of epithelial--mesenchymal interactions may have a modifying effect on chemical 

carcinogenesis. To investigate this problem experiments were carried out to study the effect of disturbance of quantitative 

relations between epithelium and mesenchyme on realization of the early effects of some pulmonotropic carcinogens in explants 

of the embryonic RT of mice predisposed (A) and resistant (C57BL) to spontaneous and induced carcinogenesis of the lungs. 

This paper describes the results of experiments to study the modifying effect of disturbance of epithelial--mesenchymal 

relations on realization of the toxic effect of nitrosomethylurea (NMU) and benz(a)pyrene (BP) in explants of embryonic RT of 

mice of the above-mentioned lines. 

EXPERIMENTAL METHOD 

Experiments were carried out on lung explants from 17-day fetuses of A and C57BL mice. Organ culture was carried out 

by the method described in detail previously [1]. The effect of disturbance of the quantitative ratio of epithelium (E) and 

mesenchyme (M) on the rate of survival of explants after transplacental exposure to NMU and to the direct action of BP in vitro 

were studied. The quantitative ratio of E and M was disturbed in the following manner. Lobes of the lungs removed from the 

�9 embryos were placed in a Petri dish with medium L-15, fragments of the large bronchi were removed from them, and M was 

taken together with them with the aid of entomological needles. Fragments of the epithelial lining of the bronchi with residues 

of still attached mesenchyme, obtained in this way, were explanted into organ culture. NMU was injected subcutaneously, in 

physiological saline in a dose of 50 mg/kg, into female mice on the 16th day of pregnancy. After 24 h the mice were killed with 

ether vapor and explants were prepared from the lungs of the embryos and cultured in nutrient medium not containing the 

carcinogen. BP was added to the nutrient medium of the cultures in a concentration of 6/~g/ml. The explants were cultured in 

the presence of the carcinogen for the first 14 days of the experiment, and were subsequently cultured without BP. The survival 
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TABLE 1. Survival Rate of  Intact and Experimental Explants of  Embryonic Mouse RT 

Line of mice 

Region A [ C57BL , ,  
Conditions of RT number of explants 

total I with foci of necro I total [ with foei of necrosis 

ffntaet P 58 0 (0) 61 0 (0) 
D 58 l (1,8) 57 0 (0) 
p 29 0 (0), p~0,1 30 0 (0), p>0,1 
D, 28 0 (0), p>0,t 26 0 (0), p:>0,1 
p 30 0 (0), p>0,1 29 0 (0), p>0,1 

BP D 29 4 (t3,8), p>0,1 28 3 (10,4), p>0,1 
Removal of M . p 35 4 (11,4), p>0,1 36 1 (2,7), p->0,1 

D 23 9(39,1), p<0,01 23 4(7,3), p:>0,1 
:l~tlJ + removal of bl p 20 8 (40,0), p<O,01 20 5 (25,0), p<0,01 

pl<0,01 pl<0,01 
D ll 6 (54,5), p<0,01 12 3 (25,0), p<0,01 

p~<0,01 pr<0,01 
-BP + removal of M p 16 10 (62,5), p<0,01 16 5 (31,3), p<0,01 

p2<0,01 p2<0,01 
D 12 8(66,7), p<0,01 13 9 (69,2), p~0,01 

p2<O,O01 p~<0,001 

Legend. P) Proximal part of RT, D) distal part of RT, p) compared with intact explants of  RT, Pl)  compared 
with explants exposed to action of  NMU, P2) compared with explants exposed to action of  BP. 

rate of explants of  embryonic RT of the two lines of mice was studied in the next series of  experiments: I) intact explants 

containing fragments of the large bronchi; II) similar fragments of bronchi after removal of  M; III) explants of embryonic lungs 

subjected to the transplacental action of NMU in vivo; IV; explants of embryonic lungs subjected to the direct action of  BP in 

vitro; V; explants of embryonic lungs subjected to the transplacental action of NMU in vivo and to removal of  M, VI) explants 

subjected to the direct action of  BP in vitro and to removal of M. The explants of all series of experiments were fixed 14 and 40 

days after the beginning of  culture in Bouin's fluid, dehydrated in butanols, and embedded in paraffin wax; serial sections (6/~) 

were cut and stained with hematoxylin and eosin. The results of the morphological study of the explants were subjected to 

statistical analysis by the chi-square test. 

EXPERIMENTAL RESULTS 

During long-term culture all the intact embryonic lung explants from the two lines of  mice remained viable. Characteris- 

tic organotypical structures were formed in them: alveolarlike cavities lined with flattened epithelium and branching bronchial 

structures, lined by cubical or cylindrical epithelium. 

Transplacental exposure to NMU had no toxic effect on explants of the embryonic RT of  mice of either line. Their 

survival rate was the same as that of intact explants. Direct exposure to BP led to only a very small decrease in the survival rate 

of the explants compared with the intact control. In the distal part of  RT of both lines of mice the incidence of  necrosis was 

higher than in the proximal RT, although the differences were not statistically significant (Table 1, p > 0.1). 

The survival rate of explants exposed to removal of  M also was reduced, but not significantly, compared with the intact 

control (p > 0.1). Only in the distal part of RT was this difference more marked and statistically significant (Table 1, p < 0.01). 

Exposure to the combined action of  carcinogens and removal of M led to a sharp decrease in survival rate of the 

explants of  embryonic RT of  both lines of mice. For instance, in the case of  exposure to NMU and removal of  M the frequency 

of loci of necrosis in the epithelium of the proximal and distal parts of RT reached 40.0-54.4% respectively in the A mice and 

25.0% in the C57BL mice. After exposure to BP and removal of M the frequency of foci of necrosis in the epithelium of the 

proximal and distal parts of  RT in the A mice reached 62.5-62.7% respectively, compared with 31.3-69.5% in the C57BL mice 

(Table 1). 

Thus the results of  experiments on the comparative study of survival of explants subjected to the factors mentioned 

above, or to combinations of them, showed that combined action of carcinogens and removal of  M induced a sharp decrease in 

the survival rate of  the explants compared with the intact control, and also with explante subjected to the action of carcinogens 

alone (Pl,z < 0.01, P2 < 0.001, Table 1). Analysis of the results also indicates that in the case of  combined exposure, what takes 

place is not the simple summation of  the effects of each factor separately, but potentiation of  the toxic effect when their action 
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on explants of RT is combined. Under these circumstances the toxic effect in epithelium of the distal part of RT of embryos of 

both lines of mice was higher in nearly all series of the experiment (Table 1) than in the proximal part of RT. 

Mice of the A and C57BL lines are known to differ in their predisposition and resistance to spontaneous and induced 

carcinogenesis of the lungs [4]. These interlinear differences are already formed in prenatal ontogeny and are exhibited in 

experiments both In vivo and in vitro [10]. Under the conditions of the present experiments, interlinear differences also were 

exhibited in sensitivity to the toxic effect of the doses of the carcinogens used, and also to removal of M and to the combined 

effect of these factors. However, these differences were not statistically significant. 

Thus disturbance of epithelial--rnesenchymal interactions induced by partial removal of the mesenchyme significantly 

increases the sensitivity of the RE of mouse embryos to the toxic action of pulmonotropic carcinogens. 
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