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Following brief  t ransplacental  exposure to the action of high single doses of urethane,  cultures of 
mouse embryonic  lung t issues developed preadenomatous changes, consisting of diffuse hyperplasia  of the 
epithelium. With increas ing duration of the experiments,  the incidence of these changes also increased,  
although the change from diffuse hyperplasia  to focal hyperplasia  or adenoma was never seen. The resul t s  
of these exper iments  demonst ra te  that not mere ly  the dose of urethane, but also the duration of its action, 
is important  for the manifestat ion of its carcinogenic effect. 

In previous investigations adenomas of the lungs were obtained in organ cultures of mouse embryonic  
lung t issue through the transplacental  action of urethane [3, 41. The incidence of adenomas rose with an in-  
c rease  in the dose of urethane and in the duration of cultivation. Yet not only the dose of a carcinogen, but 
also the duration of its action, play an important  role in the production of a visible carcinogenic  effect []]. 
The importance of the time factor  increases  especial ly in cases when the actual carcinogenic effect is due 
to an active metabolite and not to the substance itself, as can be postulated with respec t  to urethane [6, 
8 - ] 1 1  . 

In the investigation descr ibed below a study was made of the morphological changes developing in an 
organ culture of mouse embryonic  lung t issue following the t ransplacental  action of single large  doses of 
urethane.  

E N P E R I M E N T A L  M E T H O D  

Exper iments  were car r ied  out on line A mice. On the 78th-20th day of pregnancy female mice were 
given a single subcutaneous injection of ] ~ urethane solution in a dose of 60 or  90 rag. F rom 2 to 3 h 
later ,  when the animals were deeply anesthetized, they were sacr i f iced and the lungs taken from their 
embryos  for subsequent organ cultivation. The technique is fully descr ibed in the previous communicat ions 
[3]. Altogether 28 embryos  f rom 4 females receiving urethane in a dose of 60 mg and 75 embryos  f rom 2 
females receiving 90 mg urethane were used, and 316 experimental  and 34! control (embryonic lungs f rom 
intact females) explants were investigated af ter  cultivation for 2, 5, 9, 72, J4, 77, 27~ 24, and 26 days. 

E Y P E R I M E N T A L  R E S U L T S  

The morphological  picture of the control cultures of embryonic  lung t issue from intact mice in these 
experiments  was the same as that descr ibed previously [3, 4, 6]. It will be seen in Table 7 that degenerat ive 
and necrot ic  changes in the control cultures were very slight at all periods of cultivation, but as the duration 
of the exper iment  increased,  so also did their incidence. 

Some of the explants in the experimental  group of cultures were indistinguishable f rom the controls,  
but others showed changes s imi lar  to those descr ibed previously [3, 4, 6], with diffuse uniform or var ied 
hyperplasia  of the epithelium. The resul ts  given in Table ] apply to both doses of urethane used, for no 
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TABLE 1. Preadenomatous Changes in Organ Cultures 
of Mouse Embryonic Lung Tissue af ter  Brief Transp la -  
cental Exposure to Urethane in Doses of 60 and 90 mg 
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Legend: C) control cultures;  E) experimental  

difference in their  carcinogenic action was observed.  Diffuse hyperplasia  of the epithelium was found in 
the experimental  cultures af ter  the 5th day of the experiment in 36.6%of cases .  With an increase  in the 
duration of the experiment  the incidence of these changes rose,  with slight fluctuations, to 80% (24th day 
of experiment),  and then fell to 37% by the 26th day, when the experimental  cultures began to develop 
degenerative changes. Diffuse hyperplasia  is known to be the f i rs t  stage of adenoma development [2, 5, 7, 
9, ]2]. However, p rogress ion  to focal hyperplasia  (the second stage), or more  par t icular ly  into adenoma 
(the third stage), was not observed in these experiments .  

Degenerative changes,  disturbances of the alveolar  s t ructure  of the lung tissue, necrobiosis ,  and 
necros is  were found much less  frequently in the experimental  cultures than in the controls: in only ]0.9% 
of cases for  the whole period of cultivation. Under the same conditions the control cultures appeared less  
viable, and degenerative changes were present  in them in 49.9% of cases .  Against the background of normal  
prol i ferat ion of the epithelium, preadenomatous changes were never  observed in the control cultures.  

Following the brief  t ransplacental  action of single large doses ofurethane,  cul tures of mouse embryonic 
lung t issue thus developed diffuse hyperplasia  of the epithelium. This condition, observed by many invest i -  
gators ,  including the present  wr i te rs ,  in experiments on animals [2, 5, 9, 12], is the f i rs t  stage of develop- 
ment of adenoma of the lungs [6, 7]. In previous experiments  to study adenoma development in vitro,  the 
wr i te r s  also observed diffuse hyperplasia  of the epithelium developing in mouse embryonic  lungs under the 
influence of urethane [3, 4]. Depending on the dose of the compound given and on the duration of the exper i -  
ment, this diffuse hyperplasia turned into focal hyperplasia or  adenoma. Administrat ion of urethane was 
begun a few days before explanation, andthe compound was given repeatedly at intervals of ]-2 days. 
Allowing for  the rate of elimination of urethane from the body (24 h) [10], it can be concluded that each dose 
given had exerted its full effect. A clear  relationship was thus revealed between the carcinogenic effect 
of the drug and the dose: adminis t rat ion of 60 mg led to diffuse and focal hyperplasia of the epithelium; 
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with a dose of 90-100 mg bes ides  hyperp las ia ,  adenomas appeared  in 35.6% of cases ,  and with a dose of 
]20 mg in 66.6% of cases .  

The s ame  doses of ure thane (60 and 90 rag) were  used in the p resen t  invest igat ion,  but they acted for 
only 2-3 h. In this per iod of t ime natura l ly  only pa r t  of the admin i s t e red  drug could be metabol ized  and 
could r each  the lung t i s sue  of the mouse  em b ryos .  This could explain,  f i r s t ,  why the s ame  affect  was ob-  
tained f rom doses  of 60 and 90 mg urethane,  and second, why diffuse hyperp las ia  of the epithel ium of the 
embryonic  lung t i s sue  did not p r o g r e s s  into focal hyperp las ia  or  adenoma,  despite prolonged cultivation. 
Development  of the carcinogenic  effect  is de te rmined  not only by the dose of a drug, espec ia l ly  ure thane,  
but also by the durat ion of its action. The impor tance  of dose and t ime of action of carc inogenic  hydro -  
carbons in the case of skin ca rc inogenes i s  is conf i rmed by the resu l t s  of Andr ianov 's  expe r imen t s  [1]. 

The b r ie f  t ranspIacen ta l  action of urethane on mouse embryonic  lung t issue thus induces p r e a d e n o -  
matous  changes in it in the course  of subsequent  organ cultivation. Similar  changes mus t  also be expected 
in the progeny of mice exposed to the action of this compound. This explains the danger  f rom even b r i e f  
contact  between embryo  and carc inogenic  agents  capable  of inducing the development  of p reneop tas t i c  
changes in the postnatal period. 
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