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In recent  investigations considerable attention has been paid to the study of the action of ionizing 
radiation on the embryonic development of animals and m.~n. 

The author ' s  own observations and reports  in the l i terature [2, 5, 7, 9, 10-12, 15-19] have showu 
that during the action of ionizing radiation the degree of the changes produced in the embryo and placenta 
is determined not only by the dose, but also to a considerable extent by the period of pregnancy at thet ime 
of irradiation.  

Pre~-ious investigations have sho~'n that follo%-ing irradiation of a cow in a dose of 200 R at different 
periods of pregnancy, mild Clinical manifestation of radiation slckness devclops. Meanwhile, more  marked 
disturbances of development of the fetus were observed during the embryonic period, especially in ra ts  
i r radiated on the 4th and 9th days of pregnancy, a finding co~,.fivmed by the resul ts  of other investigations 
[1, 3, 13, 14, 20]. 

To continue the study of the effect of irradiating rats on the 9th day of pregnancy, in the p='eser.t 
investigation the development of the embryo an2 placenta was s~died  over a period of time. 

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

Irradiat icn was given by a type RUM-11 appara tuswi th  the fo l lo~ng  conditions: voltage 180 kV, 
cur ren t  18 mA, skin-focus distance 40 cm, f i l ters 0.5 mm Cu and 1 mm A1, dose rate 42 R/min.  

Experiments  were car r ied  out on 132 rats,  receiving a single dose of irradiation of 200 R on the 9th 
day of pregnancy, and sacr i f iced at various times thereafter :  on the 10th, l l th ,  12th, !3th, 14th, 15t1% 16th, 
17th, ]Sth, 19th, and 21st days of pregnancy. 

To investigate the action of x - r ays  on the pregnant rat and development of the fetus the following 
indices were studied: the general  state of the irradiated animals, their bcdy weight, the number of !euko- 
c)'tes in the peripheral  blood, the number of fetal sacs,  the d~lnen~ions cr L,he fetal sacs,  the fetuses, and 
the p!acen~s ,  and the mean weight of the fetal sac. The r e sv ' t s  ~b~ained were  ~n~!yzed by statistical 
methods. At the same time, for  control  purposes, the same indices were studied at the corresponding 
times in urdrradiated pregnant ra t s .  

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

From the 1st and 2nd days af ter  irradiation the experimental animals appeared lethargic, their  hair  
was untidy, their  appetite poor and their thirst  increased.  Starting with the 3rd day, the external clinical 
manifestations of the action of irradiation became much les~ marked and the ra ts  were almost indistin- 
g~.~hab!e r * ~  control.  

The resul ts  of daily weighing of the irradiated pregnant rats  showed that the mean daily inert'ease in 
their  weight fell by 1.2 g from its Value in the control (unirradiated) animals.  

The number  of leukocytes in the peripheral  blood of the rats  fell by 55.8% on the f irst  day after  i r -  
radiation andby 62.8~ on the second day compared with its initial level, but af ter  the 3rd day it began to 
rise, although by the 21st day of pregnancy it had not regained its fo rmer  value. 

..... Department of Histology, Grodno Medical Institute (Presented by Active Member nf the Acat, ~ny 
of Medieal Sciences of the USSR, N. N. Zhukov-Verezhnikov). Translated from Byulleten' ]~kspertmenT " 
Biologii t Meditsiny, Vol. 63, No. 1, pp. 85-88, January, 1967. Original ar t ic le  submitted May 13, 1965. 
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Fig .  1. N u m b e r  of  p a t h o l o g i c a l  
fe ta l  s a c s  in r a t s  i r r a d i a t e d  on the 
9t~h day of p r e g n a n c y  in a dose  of 
200 R i l )  and in u n i r r a d i a t e d  con -  
t ro I  r a t s  (2). Along the  axi~ of 
o r d i n a t e s - n u m b e r  of  f e t ~  s a c s :  
a long the ax i s  of a b s c i s s a s -  ,~here 
and in F i g s .  2 and 3 t - - d a y s  a f t e r  
i r r a d i a t i o n  (Arab ic  n u m b e r s )  and 
da) s of p r e g n a n c y  (Rornan n u m b e r s ) .  
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Fig .  2. D i m e n s i o n s  of  fe ta l  s a c s ,  
f e tu se s ,  and p l a c e n t a s  (in mm) in 
r a t s  i r r a d i a t e d  on the 9th day of 
pregmancy in a d o s e  of  200 R ( l a - 3 a l  
and in u n i r r a d i a t e d  c o n t r o l s  ( l b - 3 b ) .  

The  r e t r o g r e s s i o n  of the emt~ryos is  c h a r a c t e r i s t i c  of the 
m u l t i p a r o u s  a n i m a l s  in n o r m a l  cond i t ions .  The  con t ro l  u n i r r a d i a t e d  
r a t s  began  to show s i g : ~  of r e s o r p t i o n  of the e m b r y o s  on the 12th day  
of p r e g n a n c y .  In the a n i m a l s  with r a d i a t i o n  s i c k n e s s  r e s o r p t i o n  of  the  
fe ta l  s a c s  wa3 o b s e r v e d  at  the  s a m e  t ime ,  al though i t  was  m o r e  m a r k e d  
in d e g r e e  than in the u n i r r a d i a t e d  r a t s  (Fig.  1). I t  i s  c l e a r  f rom F ig .  I 
that  in the i r r a d i a t e d  p regnan t  r a t s  the number  ~.2 , )e thological  fe ta l  
s a c s  i n c r e a s e d ,  but  the  d i f f e r e n c e  c o m p a r e d  with  the n u m b e r  in the  
con t ro l  a n i m a l s  b e c a m e  s ign i f i can t  only on the 5th day a f t e r i r r a d i a -  
t ion (the 14th day of p r egnancy ,  < 0.01). They w e r e  p a r t i c u l a r l y  
n u m e r o u s  on the 5th day  a f t e r  i r r a d i a t i o n  (amount ing to 50%). Toward  
the end of p r e g n a n c y  (on the 21st  day, 12 days  a f t e r  i r r a d i a t i o n )  the  
n u m b e r  of pa tho log i ca l  fe ta l  s a c s  b e c a m e  maxSmal  tot~ the  a v e r a g e  
5.5 to each  f ema le ) .  In the con t ro l  r a t s  a t  the s a m e  p e r i o d  of p r e g -  
nancy "he number  of pa tho log i ca l  fe ta l  s a c s  p e r  r a t  was only 0.2. 

Dur ing  the  c o u r s e  of p r e g n a n c y  in the i r r a d i a t e d  r a t s  the  
deve lopmen t  of the fe ta l  s a c s  was s l ow , : :  tlmn in the  u n i r r a d i a t e d  
con t ro l  a n i m a l s ,  a s  the  m e a s u r e m e n t s  showed.  The  d i f f e r e n c e  in 
the s i z e  of the  fe ta l  s a c s  was  s ign i f i can t  on the  5th day a f t e r  i r r a d i a -  
t ion (Fig .  2), when t h e i r  mean  s i z e  in the con t ro l  a n i m a l s  was  9.6 
rnrn c o m p a r e d  with 8.3 turn in the i r r a d i a t e d  l ' a t s  a t  the  s a m e p e r i o d  
(P<0.001) .  L a t e r  t k i s  d i f f e r e n c e  became  s t i l l  m o r e  m a r k e d ,  and  ~n 
the 21st  day of p r e g n a n c y  (12 days  a f t e r  i r r a d i a t i o n )  the f e t a l  s a c s  
in the  con t ro l  a n i m a l s  m e a s u r e d  18.5 m m  c o m p a r e d  with 12 n m i~ 
the i r r a d i a t e d  a n i m a l s .  

The  ~ e i g h t  of the  i r r a d i a t e d  f e m a l e s  was  !ez= t1".a:a that  of  the  
con t ro l  ani.'v.a!~ {Fig. 3). On the 6th day a f t e r  . . . .  d ia t ion  the  f e t a l  
sac: .  :n the  c~nt ro l  r a t s  had a mean  weight  of 8 .... :'.,g c o m p a r e d  ~-ith 
517 mg in the i r r a d i a t e d  f e m a l e s .  Th i s  l ag  in  the. d e v e l o p m e n t  of 
the  fe ta l  s a c  in the i r r a d i a t e d  ani r~als  was  al~o obv ious  in  the  l a t e r  
p e r i o d s .  T o w a r d  the end ,.f p r egnancy  the weight  of  the f e t a l  s a c s  
showed a p a r t i c t f l a r l y  m a r k e d  d e c r e a s e  by c o m p a r i s o n  with  t h e i r  
weight  in ~ e  c o n t r o l s .  On the 21st  day  of  p r egnancy  (12 days  a f t e r  
i r r a d i a t i o n )  t h e i r  m e a n  weight  was 1817 m g  c o m p a r e d  "vitl'. 5137 rng 
in the con t ro l  r a t s - L e , ,  a d e c r e a s e  of 64% (P < 0.001). 

The  deve lop ing  f e t u s e s  had s o m e  inf luence  on the inhibi t i . ,n  
of d e v e l o p m e n t  of the fetal  s a c s  in the r a t s  with r a d i a t i o n  s i c k n e s s .  
A m a r k e d  d e l a y  in the growth  e l  the i r r a d i a t e d  r a t s  in length  was  
oc~ -:.:t:d on ~t,e 5th day a f t e r  :.rr. ad ia t ion .  The le.~gth ~f :he [ e r a se s  
of the  i r r a d i a t e d  r a t s  was  6.9 ram,  c o m p a r e d  r162 r:.~ w ~  ~ ~he 
con t ro l ,  u n i r r a d i a t e d  r a t s ,  i . e , ,  40/% g r e a t e r  , 'P< 0 .Oa!L In fine i s l e t  
p e r i o d s  of p r egnancy  the f e t u s e s  of the irredL,_;ad l e t s  we re  s t i l l  
m o r e  r e t a r d e d  in deve lopment ,  a s  i s  c l e a r  txt,~m F ig .  3. On the 218t 
day  the f e t u s e s  of the cont ro t  u n i r r a d i a ~ a  f e m a l e s  had a m e a n l e n g t h  
of  32.5 r . m  c o m p a r e d  :.2th 14.4 m m  for  the f e t u s e s  of the  i r r a d i a t e d  
f e m a l e s  (P < 0.0011. 

7 5 c  e f fec t  of x - r a y s  on the p l acen t a  of the r a t s  was  a l so  ~tudied.  
s tud ied .  ~_n con t rv l  a n i m a l s  on the 14th day of p r e g n a n c y  t h e p t a c e n t a  

m e a s u r e d  7 mm in d i aane te r ,  c o m p a r e d  with  6 m m  in the e x p e r i m e n t a l  r a t s  on the 5th day a f t e r  i r r a d i a -  
t ion,  i . e . ,  i t  was 1 turn s m a l l e r  (P < 0.001). By the 21st  day of p regnancy  (12 days  a f t e r  i r r a d i a t i o n )  the  
d i a m e t e r  of  the p l a c e n t a  in the con t ro l  a n i m a l s  a v e r a g e d  13.2 ram,  c o m p a r e d  with 8.2 m m  in the  e x p e r i -  
men ta l  a n i m a l s ,  i . e . .  i t  was  23% s m a l l e r  (P < 0.001). I t  m a y  be concluded  f rom these  m e a s u r e m e n t s  tha t  
the  h a r m f u l  m e a s u r e m e n t  of  x - r a y s  Was a l so  m a n i f e s t e d  in de lay  in the d e v e l o t m e n t  of the  p lacen ta ,  l e ad ing  
to d i s t u r b a n c e  of  the blood supply  to the  deve lop ing  fetus  and to a h ighe r  inc idence  ~.f d e a t h  of  the  fe tus  w i t h .  
s u b s e q u e n t  r e s o r p t i o n .  

7 8  



l 

Fig. 3. Weight of fetal sacs (in rag) 
in rats irradiated on the 9th day of 
�9 ~:~r in a dose of 200 R (1) and 
;~ _nirradiated control rats  (2). 

A character is t ic  feature of radiation sickness is the devel-  
opment of hemorrhages  in various t issue s t ructures .  In these ex-  
periments hemorrhages  appeared in the wall of the uterus andof the  
yolk sac  on the 3rd day after ~rradiation. The number of fetal 
sacs with hemorrhages  increased considerably on the 5th and 6th 
days af ter  irradiation.  F rom the 7th days the hemgrrhages became 
almost invisible, and they were detected in the fetal sacs by the 
presence of a brown or  brownish-green fluid. 

The differences between all these indices were seen most  
clearly from the 6th day after irradiation, demonstrating the exis-  
tence of a latent period in the development of pathological changes 
in the fetus and placenta following irradiation on the 9th day of 
embryogenesis  in a dose of 200 R. 
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