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Loca l  x - r a y  i r r ad ia t ion  of one ova ry  in a dose  of 150 R, with the whole of the r e s t  of the body includ- 
ing the o ther  ova ry  sc reened ,  was not followed by a s ta t i s t i ca l ly  significant  i nc rea se  in the f requency  of 
ovar ian  t u m o r s .  However ,  the la tent  per iod  of development  of t umors  in the s c r eened  ova ry  was shor tened  
by a s ta t i s t i ca l ly  s ignif icant  m a r g i n  com pa red  with the latent  per iod  of development  of tumors  in the ova r i e s  
of mice  subjected to no p r o c e d u r e  and act ing as control .  

The pathogenes is  of ovar ian  kuno r s  induced by i r rad ia t ion  is based  on d is turbance  of p i t u i t a r y - g o n a d  
re la t ionsh ips .  However ,  the ro le  of mutat ions ,  inevi tably a r i s ing  in the ovar ian  cel ls  following exposure  to 
ionizing radiat ion,  ha s  not ye t  been  adequately explained.  The view that  these  changes a r e  not of decis ive  
impor tance  in the development  of t umors  in i r r ad i a t ed  ova r i e s  [2, 3] r equ i r e s  c lar i f icat ion.  

The object  of this invest igat ion was to examine  the ro le  of s t r uc tu r a l  changes in the ova ry  resu l t ing  
f r o m  the d i rec t  influence of i r r ad ia t ion  in the onse t  and development  of ova r i an  t umor s .  

To de te rmine  the impor tance  of p r i m a r y  radia t ion  injury of the ova r i e s  in the development  of neo-  
p l a s m s ,  conditions of i r r ad ia t ion  m u s t  be  chosen which cause l eas t  d is turbance tohhe s ta te  of the body.  Such 
conditions can be provided,  it is considered,  by local  i r rad ia t ion  of one ovary,  with the whole of the r e s t  of 
the body including the other  o v a r y  s c r eened .  The los t  function of one ova ry  will then be compensa ted  by the 
o ther .  

I t  has  p rev ious ly  been  shown [1] that the changes taking p lace  in the ova r i e s  of mice  i r r ad ia t ed  with a 
dose of ionizing rad ia t ion  (whole-body T - r a y  i r r ad ia t ion  in a dose of 200 R) producing cas t ra t ion  take p lace  
in a s e r i e s  of s tages :  diffuse h y p e r p l a s i a - n o d u l a r  p r o l i f e r a t i o n - t u m o r .  The development  of compensa to ry  
and hyperp las t i c  changes in the ova r i e s  following i r rad ia t ion  has  been  obse rved  one month a f te r  i r r ad ia t ion  
while the l a r g e s t  number  of t um or s  (63.1 • 4.9%) has  been obse rved  to appear  by the 18th month.  

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

Expe r imen t s  were  c a r r i e d  out on407non inbredv i rg in  f emale  albino ra t s  of the "Rappolovo" breed ,  
weighing 18-20 g. The an imals  were  divided into three  groups:  group 1, 147 mice  with local  i r rad ia t ion  of 
the r ight  ovary;  group 2, 25 un i r r ad ia t ed  mice ,  subjected to all  manipulat ion n e c e s s a r y  for  local  i r rad ia t ion  
of the o v a r y  apa r t  f r o m  i r rad ia t ion  i tself ;  group 3, 235 mice  subjected to no p rocedu re  whatever  (control).  

The r ight  ova ry  was i r r ad ia t ed  in a single dose of 150 R on the RUM-11 appara tus  under  the following 
condit ions:  vol tage 180 kV, cu r r en t  17 mA, f i l t e r s  0.5 Cu+ 1.0 A1, dose r a t e  77 R / m i n .  During i r rad ia t ion  
the mouse ,  which was anes the t ized  with nembutal ,  was p laced  in a lead box with walls  0.7 cm thick, and the 
r ight  ova ry  was drawn outside the box  through a hole in the side wall  by means  of a l iga ture  a t tached to the 
u te r ine  cornu.  The ex t e r i o r i zed  ova ry  was p laced  on a min ia tu re  waxed wooden table on which it was i r r a -  

diated.  

Most of the m i c e  were  lef t  until na tura l  death, but a few animals  of each group were  sac r i f i ced  in 
sma l l  ba tches  at in te rva l s  of 2 weeks (to study ea r ly  changes in both the i r r ad ia t ed  and the un i r rad ia ted  

ova r i e s ) .  
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Fig .  1. I r rad ia ted  r ight  ovary  1.5 months 
af ter  x - r a y  i r radia t ion:  ovary  smal l ,  abun- 
dance of fol l icles without oScytes on s u r -  
face, 120 x. 

Fig. 2. Screened functioning ovary of 
the same mouse as in Fig. I, 120 • 

The ovar ies  were embedded in paraff in  wax and 
ser ies  of histological  sections were studied. 

Fig.  3. Granulosa-ce l l  tumor  of i r -  
radiated ovary,  260 x. 

EXPERIMENTAL RESULTS 

Histological examination of locally irradiated 
ovaries one month after irradiation in a dose of 150 R 
revealed a picture of complete and irreversible sterili- 
zation of the gland (Figs. 1 and 2). The ovaries did 
not contain ripe or ripening follicles, but only struc- 
tures resembling primordial follicles, but without 
oScytes. The theca tissue (the specific interstitial 
tissue of the ovarian cortex) was atrophic. This state 
of the ovary was observed for 16 months after irradia- 
tion. Not until the end of this period was the develop- 

ment of hyperplastic changes observed in the irradiated 
ovaries of 22 of the 102 mice (21.5 :~ 4%), indicating the 
development of a dyshormonal state in the aging ani- 
mals. However, the degree of severity and the extent 
of these changes were very slight. 

The dyshormonal state was also reflected in the 
s t ruc ture  of the unir radia ted ovar ies  of the experimental  and control  old mice .  A study of the his tological  
s t ruc ture  of the uni r radia ted  ovar ies  of the mice,  for  instance, revealed two distinct fo rms  of age involution: 
s imple (typical) and complex (atypical). Whereas in the f i r s t  case involution took the fo rm of s imple shr ink-  
ing of specific s t ruc tures  and atrophy of the ovary,  in the second case loss of the specific functioning e le -  
ments  was accompanied by the appearance of loci of hyperplas t ic  type. Atypical involution of this type in 
the sc reened  ovar ies  of local ly i r radia ted  mice  was observed in 17 of 104 mice (16.3 -~ 3.6%). Senile involu- 
tion of the sc reened  ovar ies  began at an ea r l i e r  per iod than in the ovar ies  of mice not subjected to any 
p rocedure .  

Tumors were found in the irradiated ovaries of I0 of 69 mice (14o5~2%) surviving until the day of 
death of the f i r s t  animal with a tumor  of the i r radia ted  ovary .  Neoplasms were found in the screened ovar ies  
of 9 of the 104 mice (8.6 ~- 2.7%). The absence of s ta t is t ical ly  Significant differences in the f requency of de-  
velopment of neoplasms (t= 1.2) in the i r radia ted  and screened  ovar ies  of the exper imental  mice  suggests  
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that probably somat ic  mutat ions do not play an essent ia l  ro le  in the genesis  of ovar ian tumors  following 
i r radia t ion .  However,  it  is cons idered  that this conclusion is nothing more  than conjectural  in charac te r ,  
because  the dis turbance of feedbacks in the p i t u i t a ry -g o n ad s  sys tem requ i red  for  the operat ion of r ad i a -  
tion mutat ion takes place,  as our  investigations showed, 16 months l a t e r  than in totally i r r ad ia ted  animals ,  
and only in a few of the mice  undergoing local  i r rad ia t ion  of one ovary.  The difference between the mean 
life spans of these two groups of animals is only 4 months, however  (601.9 ~- 13.9 days with local and 483.9 • 
24 days with whole-body i r radia t ion) .  

The number  of tumors  in the ovar ies  (17.8• 7.3%) of control  mice  not subjected t o any p rocedure  and 
with a mean life span of 594.6 ~- 26.4 days was indistinguishable f rom the number  of tremors developing in 
the sc reened  ovar ies  of the local ly  i r r ad ia ted  mice  (t= 1.2). However,  the latent per iod  of development  of 
the tumors  in the sc reened  ovar ies  was shor tened by a s ta t is t ica l ly  significant degree  (t=3.6).  

Neoplasms in the i r r ad ia t ed  ovar ies  were  mixed in s t ruc tu re  in 7 cases  out of 10, consist ing of a com-  
bination of tubular  s t ruc tu res  with grannlosa  cells ,  vary ing  in thei r  degree  of sa turat ion with lipids (Fig. 3). 
In the sc reened  ovar ies  only g rann losa -ce l l  tumors  were  found, and they f requent ly  were  mul t icent r ic ,  
a r i s ing  both f rom a r t , t i c  and atypical ly developing fol l ic les .  Only once in the control  group of mice  was a 
tubularadenoma of the ovary  found, and all  the other  neoplasms were  of the granulosa-ce l l  type.  
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