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The effect  of 3 ,3 ' -dichlorobenzidine and orthotolidine on pregnant  mice  was to produce be t te r  survival  
of exper imenta l  organ cul tures  of mouse  embryonic  kidney than in controls  and to produce hyperplas t ic  
changes in the epithelium not obse rved  in the controls .  

Carcinogenic effects  on the o rgan i sm during embryogenes i s  a r e  a p rob lem of g r ea t  in t e res t .  The 
possibi l i ty  of t ransplacenta l  ca rc inogenes is  has been demons t ra ted  exper imenta l ly  [5]. Fu r the r  work in 
this direct ion began compara t ive ly  recent ly  [2, 6, 7]. Kolesnichenko [2], for  instance,  showed that ade-  
nomas  may develop in organ cul tures  of embryonic  lung t i s sue  f rom mice  rece iv ing  urethane during the 
l a s t  days of pregnancy.  The f i r s t  adenoma was found on the 4th day of explanation. In another  inves t iga -  
tion, when organ cul tures  of mouse  lung t issue were  injected to the t ransplacenta l  action of n i t rosamines ,  
foei of hyperp las i a  r e sembl ing  adenomatos is  were  observed .  

Sensitivity of mouse  embryonic  kidney t i ssue  to 3 ,3 ' -dich]orobenzidine (DCB) and to orthotolidine 
(OT) acting by the t ransp laeenta l  route  in the prenata l  period,  followed by organ culture of the embryonic  
kidney t issue,  was studied in this invest igat ion.  The marked  carcinogenic  act ivi ty of DCB was f i r s t  d i s -  
covered  by Pl i ss  [3] in 1959. OT also p o s s e s s e s  carcinogenic  activity [4]. 

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

Exper iments  we re  ca r r i ed  out on BALB/c  mice  in accordance  with the following scheme.  Males and 
f ema le s  were  mated,  and f rom the following day and throughout the per iod of pregnancy the females  
r ece ived  DCB or OT in a dose of 2 mg in 0.1 ml sunflower oil by daily subcutaneous injection~ The pregnant  
mice  were  sac r i f i ced  on the 19th-20th day and the embryonic  kidneys used for  organ cul ture  by the method 
suggested by Chen [8] and modified by Adi l ' g i r eeva  [1] and Kolesnichenko [2]. The duration of cultivation 
was 1.8-20 days.  Explants were  invest igated on the 3rd-4th,  6th-7th, 14th-15th, and 18th-20th days.  Alto- 
ge ther  92 exper imenta l  and 55 control explants we re  studied. 

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

In mos t  control  explants on the 3rd-4th day of cultivation the kidney s t ruc tu re  was l a rge ly  intact .  In 
some explants ,  however ,  the f i r s t  signs of degenerat ion appeared,  with detr i tus  vis ible  in individual 
g lomerul i  and in the space between Bowman 's  capsule and the g lomeru lus  i tself ,  and with a homogeneous,  
well s tained prote in  ma te r i a l  in the lumen of the tubules.  By the 7th day of cultivation, cons iderable  d i s -  
tu rbances  of the medul la  and pa r t  of the cor tex could be seen.  Glomerul i  had a lmos t  complete ly  d i sap-  
pea r ed  f rom the cor tex .  Death of the g lomerul i  took place in two ways:  e i ther  by dis integrat ion of the 
g lomerulus  and capsule,  resul t ing  in format ion  of c lear ly  v is ib le  chromat in  m a s s e s ,  or  dis integrat ion of 
the g lomerulus  through lys i s  of i ts  cel ls ,  in which ease  only the empty capsule r emained .  La rge  numbers  
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TABLE 1. Surv ivM of K idney  Exp tan t s  f r o m  B A L B / c  Mice  
a t  D i f f e r e n t  T i m e s  of Cu l t iva t ion  and M o r p h o l o g i c a l  Changes  
in T h e m  

Compound 
tested 

Control 

Dichlorobenzidine 

Orthotolidine . ! 

Survival of 
Duration of Number 

of ex- explants 

~lants 
cultivation 
(in days) 

3--4 13 
6--7 12 

14--15 23 
18--20 7 

Total . . . . .  55 

a6e. % 

13 100 
12 I00 
0 0 
0 0 

' Morphologic'~" 
changes 

a6c. 

3--4 
6--7 

14--15 
18--20 

2 
15 
3 

100 
100 

4 83 
55 

6 100 
8 100 
8 66 

I- 

% 

33,3 
31,3 
33,3 

T o t a l . . .  66 20 33,3 

4 66,6 
2 25,0 
4 33,3 

l0 38,4 

3--4 
6--7 

14--15 

Total . . . .  

6 
8 

12 

28 

*No such  m o r p h o l o g i c a l  changes  w e r e  o b s e r v e d  in the  c o n -  
t r o l  c u l t u r e s .  

F i g .  1. H y p e r p l a s t i e  foc i  of e p i t h e l i u m  a f t e r  t r a n s p l a c e n t a l  ac t ion  
of DCB. H e m a t o x y l i n - e o s i n ,  140 • 

of c o n n e c t i v e - t i s s u e  c e l l s  a p p e a r e d  in the  m e d u l l a ,  wh i l e  a few d e s c e n d i n g  duc t s  and o c c a s i o n a l  c o l l e c t i n g  
t ubu l e s  r e m a i n e d .  If c u l t i v a t i o n  cont inued ,  the exp lan t s  p r a c t i c a l l y  a l l  had  d ied  by the 14th-15th  day .  
A l m o s t  c o m p l e t e  d e g e n e r a t i o n  was  o b s e r v e d  in  the  m e d u l l a .  S o m e t i m e s  o c c a s i o n a l  d e s c e n d i n g  duc t s  w e r e  
found,  wh i l e  in the  c o r t e x  only  s o l i t a r y  convo lu t ed  tubu le s  and e p i t h e l i a l  c e l l s  r e m a i n e d .  N e c r o s i s  was  
c o m p l e t e  b y  the  18th day  of  c u l t i v a t i o n .  

A d i f f e r e n t  p i c t u r e  w a s  o b s e r v e d  when e x p e r i m e n t a l  exp l an t s  e x p o s e d  to the  t r a n s p l a c e n t a l  ac t ion  of 
the  c a r c i n o g e n i c  compounds  w e r e  i n v e s t i g a t e d .  Al though they  w e r e  i n d i s t i n g u i s h a b l e  f r o m  the c o n t r o l s  on 
the  3 r d - 4 t h  day of  cu l t i va t i on ,  on s u b s e q u e n t  days  d i f f e r e n c e s  be tween  t hem and the  con t ro l  exp l an t s  began  
to a p p e a r  and to i n c r e a s e  s h a r p l y  in d e g r e e .  By the 6 th -7 th  day of cu l t iva t ion ,  in the  c a s e  of  e x p o s u r e  to 
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Fig. 2. Hyperchromic glomeruli  af ter  transplacental  action ofDCB. 
Hematoxylin-eosin,  140 • 

Fig.  3. Hyperplastic foei of tubular epithelium after t ransplacental  
action of OT, Hematoxylin-eosin,  140 Xo 

DCB, a lmost  complete preservat ion of the kidney s t ructure  resembl ing in its morphology that of the control 
cultures was observed in 33% of explants on the 3rd day of cultivation. In the control ser ies ,  on the other 
hand, no explants with this morphological  picture were observed at this period.  The most  marked differ-  
ences were seen on the 14th-15th day, when virtually all explants in the control ser ies  had died, while in 
the experimental ser ies  83~ survived. On the 18th-20th day, complete necros i s  was observed in the con-  
trol,  whereas in the experimental ser ies  55% of explauts were still viable. The same pattern was observed 
in the experiments  with OT {Table 1)o 

In the experiments  with both DCB and OT, definite morphological  changes were  observed which were 
not found in the control cultures.  In the experiments with DCB, for instance, they were found on the 6th- 
7th day and reached a maximum by the 14th-15th day. Their  total number var ied  around 33%. In the ex-  
per iments  with OT, on the other hand, they appeared on the 3rd-4th day and their total number was 38% 
{Table 1). 

The morphological charac te r i s t i cs  of these changes will be discussed in more  detail. In the exper i -  
ments with DCB, outgrowths covered by a clear ly visible capsule, consisting of cubical epithelial cells 
(Fig. 1), were found at the per iphery  of the explant. Inside these outgrowths the normal  kidney s t ructure  
was p rese rved .  However, enlargement  of the glomeruli  and the cells of the tubules and widening of the 
lumen of the tubules were observed.  In some cases  hyperchromic  glomeruli  appeared (Fig. 2). After the 
action of OT, in some explants hyperplasia  of the tubular epithelial cells was observed,  result ing in the 
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formation of well defined foci of hyperplasia (Fig. 3)~ In some explants the changes observed were similar 
to those found during the action of DCB. 

Organ culture of embryonic kidneys taken from mice receiving DCB and OT during pregnancy thus 
confirmed their transplacental effects. Firs t ,  these compounds improve the survival rate of experimental 
cultures compared with the controls. Second, both DCB and OT cause the appearance of morphological 
changes leading to hyerplasia of epithelial s tructures.  
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4. 
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