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The t r ansp lacen ta t  act ion of 7,12-dimethylbenz(a) anthracene (DMBA) and of i ts  noncarcino-, 
genic analog, anthracene ,  was  studied in organ cu l tures  of embryonic  mouse  C57BL• CBA) Ft 
kidneys.  The ra t e  of surv iva l  was  h igher  in both exper imenta l  groups than in the control .  
Hyperplas t ic  changes in the epi thel ium (continuous sheets ,  hype rp l a s i a  of the tubules,  p ro -  
ject ing growths) af ter  admin is t ra t ion  of DMBA and anthracene were  of uni form type, but the i r  
intensity and f requency were  h igher  (30.9%) in the group with the carc inogen  than in the group 
with i ts  noncarcinogenic  analog (15.6~). 

The study of the t r ansp lacen ta l  carc inogenic  act ion of ure thane in v i t ro  in organ cul tures  of e m b r y -  
onic mouse lungs was  commenced  in the w r i t e r ' s  l abora to ry  in 1966 [2]. This  work  was  subsequently con- 
tinued with other carc inogenic  agents  in organ cul tures  not only of lungs [3], but also of kidneys [1, 4-6].  

In a previous  r e p o r t  [4] the w r i t e r  showed that  a f te r  adminis t ra t ion  of 7 ,12-dimethylbenz(a)anthraeene 
(DMBA) to pregnant  f e m a l e s  by gas t r i c  tube, a s e r i e s  of changes appeared  in organ cu l tures  of the kidneys 
taken f r o m  the e m b r y o s  which w e r e  c l a s sed  as hyperp las t i c  changes of the epi thel tum. 

The object  of the p re sen t  invest igat ion was  to continue the study (in g r e a t e r  detail) of the t r a n s p l a -  
cental  act ion of DMBA in organ cul tures  of kidneys.  At the same t ime,  an exper iment  was  under taken with 
anthracene ,  the noncarcinogenie  analog of DMBA, which was  given under  the same conditions and in the 
same doses  to pregnant  mice .  

EXPERIMENTAL METHOD 

Experiments were carried out on C57BL mice mated with CBA males. Kidneys from 19-21-day em- 
bryos were used for organ cultivation. DMBA and anthracene in vegetable oil were injected into the stom- 
ach during the last week of pregnancy in four doses each of 2 mg, giving a total dose of 8 mg. The method 
of organ cultures developed in the writer's laboratory was used. Explants were fixed in Bouin's fluid 4, 7, 
ii, 14, 19, 22, 26, and 30 days after the beginning of cultivation. Paraffin sections 2-3 # in thickness were 
stained wit h hematoxylineosin. The morphological picture observed during cultivation of the embryonic 
kidney of (C57BLxCBA)F I mouse hybrids under normal conditions and after the transplacental action of 
DMBA in the early stages were described previously [4], so that they will not be specially mentioned here. 
Only the hyperplastic changes in the epithelium after the action of DMBA and anthracene will be compared 
in this paper. 

In the case of the transplacenta] action of DMBA and anthracene, the rate of survival of the cultures 
was incomparably higher than in the eontrol, although no differences were observed between the experi- 
mental groups themselves. Starting from the 22nd day of cultivation (the last day on which living explants 
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TABLE 1. Surviva l  of C u l t u r e s  and Hyperp l a s t i c  Changes  in  Ep i the l ium 
a f t e r  Act ion  of DMBA and A n t h r a c e n e  

�9 

4 
7 

11 
14 
18 
22 
26 
30 

['ot al No . . . .  

Control 
number 
of ex- hyperplasia 
plants 

,t:i, ! 
35 35 

131:130 9 
45 43 
23 10 
14 9 - -  - -  - -  
19  2 ~ -- -- 
17 
10 

i 

294 229 - - . - -  4 
1,8 

Anthracene 
or number ex- hyperpla~a 
plants 

12 12 2 -- 3 
23 23 1 
43 42 3 3 6 
24 24 4 
36 28 l 
31 17 l 
14 6 
22 2 

number 
Jf ex- 
plants 

~ o  r  

11 11 
16 16 
25 25 
36 36 
29 22 
13 5 
25 12 
24 9 

205 154 5 3 16 179 136 
3,2 2,0 10,4 

D/VIBA 

hyperplasi a 

2 -- 2 
7 -- 4 
6 6 7 
1 2 6 

1 
3 
1 

16 8 18 
11,7 5,8 13,4 

% . . 1,8% 15,6% 30,9% 

Note:  1) Ep i the l i a l  shee t s ;  2) H y p e r p l a s i a  of tubu les ;  3) P r o j e c t -  

ing growth.  

Fig .  1. Sheet of h y p e r p l a s t i c  ep i t he l i um 

on the su r f ace  of an explant  (DMBA; i l t h  
day of cu l t iva t ion) .  H e m a t o x y l i n - e o s i n ,  

500 •  

r e m a i n e d  in the cont ro l ) ,  4.4% of exp lan t s  su rv ived  in the 
c on t r o l  group,  37.4% in the group with a n t h r a c e n e ,  and 41.5% 
in  the group with DMBA (Table  1). 

Hype rp l a s t i c  changes  in the e p i t h e l i u m  o b s e r v e d  a f t e r  
a d m i n i s t r a t i o n  of DMBA and of a n t h r a c e n e  w e r e  on the whole 
s i m i l a r  in  type,  bu t  t h e i r  i n t ens i t y  and f r e que nc y  w e r e  g r e a t e r  
in  the group  with the c a r c i n o g e n  (30.9%) than  in the group 
with i t s  n o n c a r c i n o g e n i c  ana log  (15.6%). The h y p e r p l a s t i e  
changes  o b s e r v e d  w e r e  divided into t h r e e  types .  The se  wi l l  
now be e x a m i n e d  in  de ta i l .  

Af te r  the ac t ion  of the c a r i n o g e n  and i t s  analog,  cons id -  
e r a b l e  growth of the e x t r a t u b u l a r  ep i t he l i um was  o b s e r v e d .  
Aga ins t  the backg round  of t hese  i r r e g u l a r l y  g rowing  ep i the l -  
ia l  ce l l s ,  h y p e r c h r o m i c  tubu le s  w e r e  u sua l l y  seen .  La t e r ,  
e x t e ns i ve  shee t s  deve loped  f r o m  these  chao t i ca l ly  g rowing  
ep i the l i a l  c e l l s .  The c e l l s  compos ing  these  shee t s  w e r e  un-  
d i f fe ren t i a ted ,  l a rge ,  with pale  c y t o p l a s m  and a l a rge ,  hypo-  
c h r o m i c  nuc l eus  (Fig .  1). Mi toses  w e r e  f r equen t  in t hem.  

Often a t rophic  cys t s  could be s een  in the shee t s .  These  shee t s  w e r e  m o s t  c o m m o n l y  found on the su r face  
of the explant  where  they of ten c o v e r e d  up to ha l f  i ts  a r e a .  As r e g a r d s  the t i m e  of t h e i r  a p p e a r a n c e ,  these  
shee t s  w e r e  d i s t r i b u t e d  equa l ly  in the two e x p e r i m e n t a l  g roups ,  but  in the group with DMBA they were  
found m o r e  f r e q u e n t l y  (11.7%) than  in the group  with a n t h r a c e n e  (3.2%). 

S ta r t ing  with the 11th day of cu l t iva t ion ,  def in i te  h y p e r p l a s i a  of the convolu ted  tubu les  was  o b s e r v e d  
in  both e x p e r i m e n t a l  g roups .  The ep i t he l i um l i n i n g  these  t ubu le s  was  h y p e r c h r o m i c  s t r a t i f i ed ,  and cub ica l  
o r  c y l i n d r i c a l .  S o m e t i m e s  these  h y p e r p l a s t i c  t ubu le s  p r o j e c t e d  above the su r f ace  of the explant .  

F ina l ly ,  the t h i rd  type of h y p e r p l a s t i c  changes  c o n s i s t e d  of outgrowth.  Some of these  w e r e  p r o j e c t i n g  
a r e a s  of the explan t  with a m o r e  o r  l e s s  c l e a r l y  def ined r e n a l  t u b u l a r  s t r u c t u r e ,  c o v e r e d  with a m e m b r a n e  
c o n s i s t i n g  of cub ica l  o r  c y l i n d r i c a l  ep i t he l i um.  O the r s  w e r e  a con t inua t ion  of the r e n a l  t ubu le s  which had  
g rown beyond the b o u n d a r i e s  of the exp lan t s ;  in  t he se  c a s e s  the ep i t he l i um l i n ing  the t ubu le s  w a s  h y p e r -  
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Fig. 2. Hyperp las i a  of the tubules (DMBA; 7th day of 
cult ivation).  Hematoxyl in -eos in ,  500 • 

p las t ic .  A thi rd  type consis ted  of epithelial  ce l l s  alone, and appeared  as  deposi ts  of epi thel ium with no 
signs of tubules.  The fourth group cons is ted  of dense,  f ibrot ic  a r e a s  covered  with cubical  o r  cyl indr ica l  
epi thel ium. Bes ides  the p ro jec t ions  desc r ibed  above, in te rmedia te  and mixed f o r m s  were  found, and no 
r egu l a r  pa t te rn  was  obse rved  in the dis t r ibut ion of the va r ious  types  of pro jec t ions .  The pro jec t ions  de-  
sc r ibed  were  found between the 4th and 26th days of cult ivation.  

Hyperp las t ic  changes  obse rved  in these  expe r imen t s  were  cha r ac t e r i z ed  by different  degrees  of 
a typ i sm of the epi thel ium. The epi thel ium of the sheets  and of some s t r uc tu r e l e s s  projec t ions  was  the mos t  
a typical  and the l e a s t  d i f ferent ia ted.  As the degree  of a typ i sm of the epi thel ium increased ,  the o r g a n - s p e -  
cif ici ty of the kidney with its tubular  s t ruc tu re  was  lost ,  and a h is t io typica l  growth of the epi thel ium began 
to predomina te .  Of the th ree  types  of hyperp las t i e  changes ,  only pro jec t ions  were  obse rved  in the control  
group.  In one case  a projec t ion  of tubular  type was  observed,  and in th ree  o thers  the projec t ions  were  
s i m i l a r  to the projec t ing  a r e a s  of the explant cove red  by an epithel ial  m e m b r a n e .  Neither  sheets  nor  hy-  
pe rp las t i c  tubules we re  obse rved  in the control  cu l tures  of the mice  of this l ine.  

After  the t r ansp lacen ta l  act ion of DMBA and anthracene ,  the surv iva l  r a t e  of the cu l tures  was  thus 
the s ame  in the expe r imen ta l  groups,  but h igher  than in the control .  The hyperp las t i c  changes where  ob- 
se rved  were  uni form in type,  but in the group with DMBA they were  obse rved  m o r e  frequently (30.9%) than 
in the group with anthracene (15.6%). 
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