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The react ion of germinal  epithelium is often used as a sensit ive test  of the prolonged action of rad ia -  
tion [1-4, 6]. However, the important  problem of the state of spermatogenes is  in severa l  generat ions of  
mice living in conditions of increased  radiat ion has not been studied. 

In the present  investigation a cytologic study was made of the spermatogenic  epithelium of eight sue -  
cess ive  generat ions of mice kept against  a high radiation background. 

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

Experiments  were ca r r i ed  out on 373 male albino mice.  The experimental  animals were  kept for  six 
months exposed to the constant action of 7 - r a y s  f rom CO ~~ (20 mR/day) .  Since a histologic study of the 
spermatogenic  epithelium in 108 mice of six generat ions not exposed to additional i r radia t ion revealed no 
significant changes, the react ion of the spermatogenic  epithelium of such mice to a fur ther  dose of rad ia -  
tion was studied. After chronic exposure to i rradiat ion,  the mice were i r radia ted  once with x - r a y s  (400 
and 600 R to the whole body). The controls  were mice of the cor responding  generat ions i r radia ted  with 
the same doses of x - r a y s  but not exposed to p re l iminary  action of 7 - r a y s .  The animals  were  sacr i f iced on 
the 6th, 14th and 30th days of radiat ion s ickness .  The numer ica l  data were  analyzed by the method of Fogg 
and Cowing [5]. 

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

Cytologic investigation of 149 mice of generat ions I-IV revealed no significant differences in the r e -  
action of the spermatogenic  epithelium to additional i r radia t ion in the experimental  animals on ei ther  the 
6th or  the 14th days compared  with the controls .  The study of the spermatogenic  epithelium of 116 mice of 
generations I, II, V, VI, and VIII on the 30th day of radiat ion s ickness,  i.e., in the period of commencing  
recovery ,  showed changes in the degree of repa i r  in chronical ly  i r radia ted  animals .  

As Table 1 shows, s ta t is t ica l ly  significant differences in the number of tubules containing spe rma to -  
gonia were found in the experimental  animals of generat ions I, II, and VIII. 

To obtain fuller details of the p rocess  of regenera t ion  in the animals of generat ions I, II, and VIII 
the mean number  of spermatogonia  present  per  tubule among 20 examined was calculated (Table 2). 

The p rocess  of regenera t ion  was re ta rded  in the experimental  mice of generat ion I compared  with 
the controls ,  as shown by a dec rease  in the number  of tubules containing spcrmatogonia  and in the absolute 
number of these cells per  c r o s s  sect ion of tubule. In generation II, judging by these c r i te r ia ,  more  rapid 
regenerat ion took place in the experimental  animals .  In generation VIII marked depress ion  of regenera t ive  
p rocesses  was observed in the epithelium. 

The differences in the p roces se s  of regenera t ion  in the experimental  mice ref lec t  changes in rad io-  
sensit ivity of spermatogenes is  a r i s ing  under the influence of the high background of 7 -radiat ion.  In gen- 
era t ion I the radiosensi t ivi ty  was increased,  but in II and V it was decreased,  and in generat ion VIII it was 
considerably  increased .  
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T A B L E  I. N u m b e r  of Semin i fe rous  Tubules  Conta in ing 
Spermatogon ia  and S p e r m a t o c y t e s  in Mice of  Severa l  Genera t ions  
on 30th Day  of  Radia t ion  S ickness  (M • m) 

Dose of ] [No. of tubules 
add. ra- Group of I No. [containing }sperrnato- Gener- Idiati~ , animals of gonia (in%of 

ation I<inR  I mice p0examined 

I 
(I series ) 

I 
(II series ) 

II 

VI 

VIII 

600 

400 
600 

600 

600 

4OO 

Control 
Expfi. 
Control 
ExptL 
Control 
ExptL . 
Control 
ExptL 
Control 
ExptL 
Control 
ExptL 

5 
6 

14 
14 
t0 
19 
11 
11 
8 
8 
6 
4 

80,8-+-0,8 
68,4___5,0 
89,9-+ 9,7 
85,2_+2,6 
53,4--+5,0 
75,0-+3,2 
41,4--+6,2 
55,0-+ 5,0 
46,0-+4,3 
40,0-+ 5,7 
85,0-+ 4,4 
49,0--+- 5,0 

~o. of tubules [ 
]containing I 

p [spermato- I 
[cytes (in % of 
]50 examined 

<0,01 

>0,05 

<0,01 

>0,05 

>0,05 

<0,01 

60,8-~ 5,1 
53,4-~ 7,0 
76,2-+ 2,5 
50,4-+- 3,9 
64,6-+--_ 6,4 
59,8+- 2,8 
33,9 ~- 5,4 
35,3-+. 3,3 
41,5• 
38,8-+-_ 5,2 
49,9_+ 5,6 
34,O_-_6,4 

>0,05 

<0,01 

>0,05 

>0,05 

>0,05 

>0,05 

TABLE 2. Number  of Spermatogonia  in Seminiferous  Tubules  
of Mice on 30th Day of Radiat ion Sickness  (M �9 m) 

Gene ra t i on  

I 

I I  

VI I I  

Group of 
an imals  

Cont ro l  
Exptl .  
Cont ro l  
Exptl .  
Cont ro l  
Exptl .  

No. of  
m i c e  

5 
6 

10 
19 

6 
4 

No. of  s p e r m a t o g o n i a  
pe r  c r o s s  sec t ion  of  

tubule 

7.6 �9 1.7 
4.6 * 1 . 1  
2.7 :~ 0.8 
9.9 * 1.1 

50.5 + 10.2 
17.8 �9 1.4 

P 

> 0.0~ 

<0.01 

<0.01 

Hence,  the  inves t iga t ion  showed c e r t a i n  d i f f e r ences  in the r e a c t i o n  of the s p e r m a t o g e n i c  ep i the l ium 
to the ac t ion  of  l a rge  d o s e s  of  r ad i a t ion  in m i c e  exposed  to the p ro longed  ac t ion  o f  s m a l l  doses ,  c o m p a r e d  
with an ima l s  kept  aga ins t  a n o r m a l  r ad ia t ion  background .  
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