
D E V E L O P M E N T  O F  T H E  A D R E N A L  C O R T E X  

IN O F F S P R I N G  OF T O T A L L Y  I R R A D I A T E D  R A B B I T S  

M. I .  M o l d a v s k i i  a n d  A.  I .  B r i t u n  UDC 612.63.014.482 : 612.648 : 612.453 

Differentiation and format ion of the zones of the adrenal  cor tex a re  re ta rded  in rabbits  born  f rom i r -  
radiated females  c rossed  with healthy males .  The regula r  cell pat tern is disturbed and loci of sc l e ros i s  
and mic ronec ros i s  are  observed,  with a decrease  in the content of lipids, RNA, and ascorbic  acid in the 
cell cytoplasm. 

In the offspring of i r radiated animals  the permeabi l i ty  of the tis sue-blood b a r r i e r s  is disturbed [81, the 
threshold of excitation of nerve cells is lowered [9], post t raumatic  regenera t ion  of bone is depressed  [4-6], 
the thyroid gland undergoes hyperplasia ,  and malformat ions  may a r i se  [3]. No data concerning the state 
of the endocrine glands in the offpsring of i r radia ted parents  could be found, yet the study of this problem 
is of considerable  interest .  

The object of the present  investigation was to study changes in the adrenal  cortex in the offspring of 
i r radia ted  females .  

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

A study was made of the adrenals  of 18 rabbits  whose mothers  had been i r radia ted in a single dose of 
150 R 4-6 months before  mating with healthy males .  The rabbi ts  were  sacr i f iced 1, 3, 10, 15, 21, and 30 
days af ter  birth. The offspring of unirradiated females  (21 rabbi t s )were  investigated at the same t imes.  

The adrenals  were fixed in 10~c neutral  formalin,  Becke r ' s  ea lc ium-formol ,  and Carnoy ' s  fluid. The 
mate r ia l  was stained with hematoxylin-eosin,  Sudan black B, by Brache t ' s  method with extract ion of nucleic 
acids with 5% TCA, and by the Feulgen and G i r o u d - L e b l o n d  methods.  The grea tes t  d iameter  of the nuclei 
was m e a s u r e d  in the cells of each zone. The resu l t s  were t reated by stat is t ical  methods.  

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

On the f i rs t  day after  bir th zonal differentiation of the adrenal cortex was absent in the experimental  
animals and the zona g lomeru losa  had not formed. The cortex consisted of uniform cells  with intensely 
stained cytoplasm r ich  in RNA, and a s trongly pyroninophilic nucleolus. Giant cells containing 3 or  4 nuclei 
and with much RNA in their  cytoplasm were found. The presence  of giant cells in the adrenal  cor tex is 
cha rac te r i s t i c  of the embryonic period of development [1]; in ra t s  and man these cells a re  found in the f i r s t  
week of extrauter ine development also [7]. In the rabbits  of the control  group no such cells  could be found. 
The cell nuclei of the adrenal cortex were  fair ly large,  and they differed in size f rom the eel1 nuclei of the 
undifferentiated zone (located internally to the zona glomerulosa) of the control  animals.  

Differentiation into zones still had not taken place on the 3rd day: the zona g lomerulosa  had not 
formed and no t races  of formation of the zona fasciculata  were evident. In all parts  of the cor tex the lipid 
content was lower than in the control  animals;  in some parts  lipids were  completely absent. 
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Fig .  1. Offspr ing of i r r a d i a t e d  f ema le  (15 days).  A) Mingling 
of ce l l s  of zona g l o m e r u l o s a  with zona fasc icu la ta ,  absence  
of c h a r a c t e r i s t i c  ce l l  pa t t e rn  in zones.  Hema toxy l in - eos in  
250 • B) a r e a  of de l ip id iza t ion  of ad rena l  cor tex .  Sudan 
b lack  B., 75 x. 

The zona g l o m e r u l o s a  was fo rmed  in the control  r a b b i t s  on the f i r s t  day a f te r  b i r th ,  but in the off- 
spr ing  of i r r a d i a t e d  f ema le s  not until  the 10th day; the fo rma t ion  of K o e l l i k e r ' s  columns in these  an imals  
was a lso  delayed.  The l ip id  content in the cy toplasm was lowered  in the ce l l s  of a l l  zones.  

Dis tu rbance  of the r e g u l a r  pa t t e rn  of ce l l s  in the ad rena l  co r tex  was found in two r abb i t s  s a c r i f i c e d  
on the 15th day. The zonal s t r u c t u r e  was d i s tu rbed ,  and e lements  of the zona g lomeru lo sa  we re  mixed  i r -  
r e g u l a r l y  with the zona f a sc i cu l a t a  (Fig .  1A). A r e a s  of p r o l i f e r a t i on  of connect ive t i s sue  in the c o r t i c a l  
pa renchyma  were  p re sen t .  The d i s t r ibu t ion  of l ip ids  was e x t r e m e l y  i r r e g u l a r ;  s m a l l  and a lso  m a s s i v e  
a r e a s  of de l ip id iza t ion  we re  seen  (Fig.  1B). Lip ids  also had d i s a p p e a r e d  f rom the i s l e t s  of a d r e n o c o r t i c a l  
ce l l s  in the medul la .  A high content of RNA was s t i l l  main ta ined  in the cy toplasm of ce l l s  in the zona g lo-  
m e r u l o s a  and zona fasc ieu la ta .  Vacuolat ion,  l y s i s  of ch romat in ,  d i s p l a c e m e n t  of DNA toward  the nuc l ea r  
m e m b r a n e ,  and f r agmenta t ion  of the nuclei  w e r e  seen  in the c e l l s  e s pe c i a l l y  in the zona f a sc i cu la t a .  

In many ce l l s  the nuclei  were  l a rge ,  much l a r g e r  than the ave rage  for  this  zone. The i n c r e a s e  in 
s ize  of the nuclei  was not accompanied  by an i n c r e a s e  in the DNA content in the nucleus and RNA content 
in the nucleolus  and cy toplasm.  This  i n c r e a s e  in s ize  of the nuclei  has been  cons ide red  [2] to be not con- 
nected with polyploidizat ion.  Af ter  the 15th day, a zona r e t i c u l a r i s  was found in both the cont ro l  and the 
expe r imen ta l  an ima l s .  

On the 21st  day the zones of the ad rena l  co r tex  were  well  d i f ferent ia ted ,  the zona f a sc i cu la t a  c o n s i s t -  
ing p r inc ipa l ly  of pale ce l l s .  The d i s t r ibu t ion  of l ip ids  v a r i e d  f rom one pa r t  to another ,  and the RNA con-  
tent  was lower  than in the control .  The changes de sc r ibed  above in nuc lea r  s t r u c t u r e  p e r s i s t e d  and were  
m o r e  m a r k e d  in the zona f a sc i cu l a t a  and zona r e t i c u l a r i s ~  

Foca l  f i b r o s i s  and mucous swel l ing of the c onne c t i ve - t i s s ue  f i be r s  of the capsu le  we re  obse rved  in the 
expe r imen ta l  an ima l s  on the 30th day. Smal l  a r e a s  of m i c r o n e c r o s i s  and p r o l i f e r a t i on  of connect ive t i s sue ,  
producing deformat ion  of the zone, were  p r e s e n t  in the zona fasc icu la ta .  The content of RNA, l ip ids ,  and 
a s c o r b i c  acid  in the cel l  cy top lasm was reduced ,  e spec i a l l y  in the zona fasc icu la ta .  

The changes d e s c r i b e d  above can probab ly  be a t t r ibu ted  to the effects  of the i r r a d i a t e d  mothe r  on the 
offspr ing,  although a d i r e c t  ac t ion  of r ad i a t i on  on the ovum camlot be ru led  out. 

1188 



1o 

2. 
3. 

4. 

5, 

6. 
7. 
8o 
9. 

LITERATURE CITED 

A. A. Artishevskii, Morphologsr and Histochemistry of the Human Adrenal Glands in Embryogenesis 
Author's Abstract of Candidate's Dissertation, Minsk (1964). 
V. Ya. Brodskii, C ell Nutrition [in Rus sian], Mo scow ( 1966)~ 
O. N. Voevodina, Late Results of the Action of Roentgen Rays on Higher Nervous Activity in Dogs [in 
Russian], Leningrad ( 1967). 
F. M. Golub and A. I. Britun, in: Problems in Anatomy and HistologT~ [in Russian], No. 2, Dushanbe 
(1967), p. 36. 
F. M. Golub and A. I. Britun, in: Regeneration and Cell Division [in Russian], Moscow (1968), po 82. 
N. F. Dokuchaeva, Byull. Eksperim. Biol. i Med., No. 8, 98 (1966)o 
M. P, Kravtsov, Tsitologiya, No. 7, 817 (1968). 
V. A. Tatsievskii, Med. Radiol., No. 5, 75 (1960). 
A. Vernadakis, J. J. Curry, G. J. Maletta, et al., Exp. Neurol., i_66, 57 (1966. 

1189 


