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The transplacental action of 4-dimethylaminoazobenzene (DAB) and diethylaminoazobenzene 
(DEAB) was studied in vitro. The compounds were injected into female BALB/c mice in the 
last week of pregnancy in a total dose of 96-120 rag. Kidneys of embryos taken from the fe- 
males were explanted in organ cultures until 25 days~ The transplacental action of DEAB 
and DAB was manifested as higher survival of the experimental cultures compared with the 
controls and increased hyperplastic changes in the epithelium, which were more marked in 
the experiment with the carcinogen. These changes include diffuse and focal proliferation 
and layers of atypical epithelium. 

Earlier work demonstrated the transplacental action of certain carcinogenic agents [8, 11-13]o Fur- 
ther research in this direction began comparatively recently [4, 5, 9, 14]. 

Previous investigations in the author's laboratory showed that organ cultures of kidneys are also 
suitable objects for studying the transplacental action of carcinogenic compounds [3, 6, 7]. 

Fig. 1. Focal proliferation of hy- 
perplastic, hyperchromic tubular 
epithelium. Here and in Figs. 2 
and 3: DAB, 18th day of cultiva- 
tion. Hematexylin-eosin, 140 • 
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Fig. 2. Adenomatous growths formed 
of hyperplastic epithelial cells. 

Fig. 3. Continuous layer  of atypical 
epithelium occupying a large part  of 
the explant. 

In the present  investigation the sensitivity of mouse embryonic kidney tissue to 4 -d ime thy laminoazo-  
benzene (DAB) and to its noncarcinogenic analog diethylaminoazobenzene (DEAB) was studied. DAB is 
known to be a powerful carcinogenic agent [2]. 

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

Female BALB/c  mice in the last  week of pregnancy received a subcutaneous injection of DAB and 
DEAB in a dose of 24 mg in 0.1 ml sunflower oil, repeated 4-5 t imes,  i.e., the total dose received by the 
animal was 96-120 mg of the compound. The technique of cultivation was that suggested by Chen [10] and 
modified by Adi l 'g i reeva [1] and Kolesnichenko [4]. Altogether 1,031 explants were studied. 

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

The resul ts  are  summar ized  in Tables 1 and 2. As Table 1 shows, investigation of explants subjected 
to the action of DAB and DEAB revealed bet ter  survival of the experimental  cultures than of the controls .  
Altogether 48% of the control explants survived compared with 84% in the experiment  with DEAB and 82% 
of explants in the experiment  with DAB. 

A study of the control cul tures on the 4th day showed that in most  explants the kidney s t ructure  as a 
whole remained intact. After 9-12 days the cultures consisted mainly of convoluted tubules. Starting from 
the 12th day, degenerative changes became intensified and by the 15th-18th day the explants were virtually 
all dead. 

In the control explants on the 7th day of cultivation a unique type of projection was found. It consisted 
of pale epithelial cells and appeared to be a tubule growing beyond the limits of the fragment .  

A different picture was found during the investigation of the experimental  cultures,  in which a ser ies  
of hyperplast ic  growths of the epithelium was found throughout the period of cultivation, their  number being 
considerably g rea te r  than the number of the corresponding s t ruc tures  in the control  (Table 2). 

The differences between the morphological  changes found in the experimental  and control ser ies  
were not only quantitative, but also qualitative. For example, in explants exposed to the action of the 
aminoazo-compounds various diffuse and focal hyperplast ic  growths of the epithelium and the formation of 
continuous layers  of atypical epithelium were observed.  Changes of this type (except the s t ructura l  p ro j ec -  
tions) were never observed in the control se r ies  (Table 2). Besides diffuse proliferat ion,  which occur red  
after  the t ransplacental  action of both compounds, loci of prol iferat ion also were found (Fig. 1), ahd these 
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TABLE 2. Final Results of Action of DEAB and 
DAB on Kidney Organ Cultures 
2...:.: = 

Distribution of hyperplastic [ Con- [ 
proliferation of epithelium of [ trol DEAB DAB 
the types given below [ 

Projections 

Diffuse hyperplasia of 
tubular epithelium 

Epithelial layer 

Focal proliferation of 
tubular epithelium 

| 

0,8% 4,1% 
PC -i <0'05 

- -  3 , 7 %  

PC _f<O,05 

: 0,30,,6 
PC -1 > 0,05 

0,3% 
Pc-~> 0,05 

4,8~ 
PC -2<0,01 
P1-2> 0,05 

5,3% 
PC -z<0,01 
P1-2>0,05 

2,5% 
PC -2>0,05 
P1-~<0,05 

8,7% 
PC -2<0,01 
P1-2<0,01 

Legend: P- criterion of significance determined 
from Student--Fisher table; PC-I -- statistical sig- 
nificance of difference between action of DEAB and 
control; PC- 2-- statistical significance of difference 
between action of DAB and control; PI-2--statistical 
significance of difference between action of DEAB 
and DAB. 

foci were more numerous in the experiment with 
the carcinogen (Table 2). In individual cases the 
foci of proliferation resembled adenomatous 
growths (Fig. 2). Finally, after exposure to DAB 
epithelial layers consisting of atypical epithelial 
cells were found (Fig. 3)~ 

Hence, organ cultivation of the kidneys of 
embryos taken from mice exposed during preg- 
nancy to the action of DEAB and DAB showed that 
these compounds improve the changes of survival 
of the kidney cultures. The higher survival rate 
during cultivation was evidently due to the in- 
creased hyperplastic proliferation of the epithe- 
lium. Among the growths observed following ex- 
posure to the carcinogen (and much less frequently, 
to its noncarcinogenic analog) structures not found 
in the control were seen. These include diffuse 
and focal proliferation and layers of atypical epi- 
thelium. 

The r e s u l t s  show that  the re  is no d i r e c t  c o r -  
r e l a t ion  be tween the changes  o b s e r v e d  in the kid-  
ney t i s sue  and the ca r c inogen i c  ac t ion  of these  two 
compounds .  Fo r  example ,  DAB is a powerfu l  

hepatic carcinogen and induces tumors predominantly in rats. In the present investigation it induced hyper- 
plastic growths of the renal epithelium in mice. The noncarcinogenic compound DEAB induced the same 
growths of the epithelium, although in smaller numbers~ It must not be forgotten that N-oxy metabolites of 
aminoazo-compounds may be formed in the body of the pregnant animal, and that these may be more active 
than the original substance. Finally, it is possible that the cell-called noncarcinogenic analogs, which are 
similar in structure to the carcinogen, may under certain conditions exhibit a weak carcinogenic action 
[15]. All these considerations justify further research. 
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