
M O R P H O L O G I C A L  A N D  F U N C T I O N A L  S T A T E  

O F  T H E  O V A R I E S  IN R A T S  A F T E R  A S I N G L E  

E X P O S U R E  TO A C C E L E R A T I O N  

N. S.  A r t e m ' e v a ,  A .  A.  G y u r d z h i a n ,  
and L. A. Radkevich 

UDC 612.621.014.47 

The act ion of a c c e l e r a t i o n  on the l iving o rgan i sm is one of the most  s e r ious  a d v e r s e  f ac to r s  of cosmic  
fl ight.  The morpholog ica l  changes produced by exposure  to acce l e ra t ion  in the organs  have been inadequate-  
ly  inves t iga ted ,  and the r eac t ion  of the female  reproduc t ive  s y s t e m  has r ema ined  a lmos t  comple te ly  un- 
s tudied.  Yet this p r o b l e m  is  one of the g r e a t e s t  impor tance  in re la t ion  to the wider  b io logica l  approach to 
the study of the pene t ra t ion  of space by man and other  l iving beings.  

The ob jec t  of the p r e sen t  inves t igat ion was to study the functional and morphologica l  changes in the 
ova r i e s  of r a t s  exposed to a cce l e r a t i on  on one occas ion  only. 

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

Exper iments  were  c a r r i e d  out on sexual ly  mature  female  August and Wis ta r  r a t s  weighing 100-120 g. 
Al toge ther  60 an ima l s  were  used,  with 10 r a t s  in each s e r i e s .  The expe r imen ta l  r a t s  (40) were  exposed to 
acce l e r a t i ons  of 5 and 20 g fo r  5-6 minutes  on a l a rge  l a b o r a t o r y  centr i fuge (radius 36 cm). One animal  at  a 
t ime was p laced  in the j a r  of the centr i fuge,  the capaci ty  of which was 1.5 l i t e r .  

Af ter  the r a t s  had been spun on the centr i fuge the c h a r a c t e r  of the i r  sex cyc les  was inves t iga ted  by 
means of da i ly  m i c r o s c o p i c  examinat ion  of vaginal  s m e a r s .  S imi l a r  an imals  not exposed to a c c e l e r a t i on  
acted as  con t ro l s .  

EXPERIMENTAL RESULTS 

After exposure to acceleration of moderate intensity (5 g) as a rule a temporary (1-2 weeks) dis- 
turbance of the sex cycles was observed, in the form of lengthening of the resting phase. The normal sex 
cycles were restored after 2 weeks. After exposure to more intensive accelerations (20 g) the phase of 
estrus was prolonged to 2-3 weeks. 

A morpho log ica l  study of the ova r i e s  of the expe r imen ta l  and control  an imals  r evea led  in tens i f ica t ion  
of the p r o c e s s e s  leading to a t r e s i a  of the fo l l i c les  (espec ia l ly  the p r i m a r y  fo l l ic les)  of the r a t s  exposed to 
a c c e l e r a t i o n  of 5 g, while in those exposed to 20 g these changes were  accompanied  by cys t ic  hype rp la s i a  
of the fo l l i c les  (see F igure  1). 

At nec ropsy  on the an ima l s  exposed to acce l e r a t i on  of 20 g, ma rked  congest ion of the lungs, l iver ,  
kidneys,  l a rge  in tes t ine ,  pe r i toneum cover ing the u te rus ,  and the b ra in  was obse rved .  The chambers  of 
the hear t ,  the vanae cavae,  and the veins  of the neck and m e s e n t e r y  were  d i la ted .  The pelvic  organs ,  
expee ia l ly  the u te rus ,  were  of n o r m a l  s ize  but pale ,  and on sec t ion  pe teeh ia l  h e m o r r h a g e s  were  seen.  In 
some cases  h e m o r r h a g e s  into the wall  of the fo l l i c les  were  p resen t .  

Because  of these morpholog ica l  changes in the o v a r i e s , i t  was in t e re s t ing  to inves t iga te  the poss ib i l i t y  
of r egene ra t ion  of the ovary  a f t e r  pa r t i a l  r e sec t ion ,  and to examine the spec ia l  f ea tu re s  dis t inguishing the 
course  of such regenera t ion .  Special  s e r i e s  of exper imen t s  were  accord ingly  c a r r i e d  out. Rats of two 
groups (10 in each group) were  exposed to acce l e ra t i ons  of 5 and 20 g. Two weeks l a t e r  the whole of the 
r igh t  ovary and half the left  ovary  were  r emoved  (75% of the total  ova r i an  t issue) f rom these an ima l s .  The 
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Fig. 1. Cystic hyperp las ia  of the fol l ic les  in 
ova r i e s  of r a t s  exposed to acce le ra t ion  of 
20 go 

controls  for  these exper imenta l  animals  were  two groups 
of r a t s  (10 in each group) exposed to the action of s i m i l a r  
acce le ra t ion  but without the subsequent  operat ion.  A 
third group of 10 control  an imals  underwent the operat ion 
( removal  of half of one ova ry  and the whole of the o ther  
ovary  in one stage) without p r e l i m i n a r y  exposure  to a c -  
ce le ra t ion .  The control  animals  of the next  group (10), 
of the s a m e  age, were  subjected to ne i ther  p rocedure .  

Six months a f t e r  the opera t ion all the an imals  (ex- 
p e r i m e n t a l  and control) were  sacr i f i ced .  The ovar ies  
were  weighed and examined his tological ly .  

Six months af ter  exposure  to acce le ra t ion  mos t  
an imats  had a r egu l a r  rhy thm of thei r  sex cycles  and 
r ema ined  capable  of fer t i l iza t ion ,  no rma l  pregnancy,  and 
the product ion of offspring.  Only in a few cases  were  
the sex cyc les  dis turbed,  and histological  examination of 
the ovar ies  of these an imals  r evea led  intensive p r o c e s s e s  
of a t r e s i a  of the fo l l ic les ,  with cys t ic  degenera t ive  changes 
in them in s o m e  ca se s .  

In the an imals  undergoing the operat ion, the  r e s e c t e d  ovary  was comple te ly  r e s to r ed ,  so that its weight 
was equal to, or  s l ightly g r e a t e r  than,the weight of one ova ry  of the control  r a t s  not undergoing the operat ion.  
No signif icant  d i f ference could be found between the course  of the pos topera t ive  regenera t ion  in the expe r i -  
menta l  (exposed to accelerat ion)  and control  (not exposed to accelerat ion)  animals .  The course  of r e g e n e r a -  
tion in the r e s e c t e d  ova ry  l ikewise was indist inguishable f r o m  that in the ovar ies  of the r a t s  studied by the 
authors  p rev ious ly  [1, 2]. 
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