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The DNA content in the Purkinje cells  ef the cerebel lum of r a t s  spontaneously infected with 
Kilham virus and of ra t s  which were not c a r r i e r s  of the injection was determined cy tospec t re -  
photometr ical ly  in preparat ions  stained by the Feulgen method. The frequency of d iscovery of 
cells with hyperdiploid nuclei was the same in the two groups. It is concluded that a nonmultiple 
increase  in the DNA content in Purkinje cells of the r a t  cerebel lum is evidently not connected 
with virus infection. 
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The DNA content in Purkinje cells of the cerebel lum was investigated in ra t s  spontaneously infected with 
Kilham's  ra t  virus (RV) and rats  that were not c a r r i e r s  of that infection. Kilham's  r a t v i r u s  is known to be the 
most  widespread virus of wild and labora tory  ra ts  [2, 11]. It attacks cells actively synthezing DNA and divi- 
ding by mitosis  and it multiplies in them [8, 10]. The main cytopathic action of this virus of the cerebel lum is 
manifested as select ive destruction of the outer granular layer [6, 8-10]. With respec t  to Purkinje  cells,  the 
statement is made in all these papers  that their uniform distribution in the molecular  layer  is disturbed and 
somet imes they degenerate.  A 11 these changes take place in the cerebel lum of animals with clinical manifes-  
tations of cerebe l la r  ataxia. It was decided to study whether a nonmultiple increase  in the DNA content in the 
Purkinje cells could be one of the manifestations of latent infection in normally developing animals.  The pos- 
sibility that a nonmultiple increase  in the DNA content in the cells can take place under the influence of virus  
infection has been demonstrated,  for example, in human lung cell cul tures [12]. 

The object of this investigation was to test  the ear l ie r  hypothesis that a virus lesion could be the cause 
of a nonmultiple increase  in the DNA content in the Purkinje cells of the rat  cerebel lum [1]. 

EXPERIMENTAL METHOD 

Neninbred albino rats aged 2-3 months were used. The discovery of antibodies against RV in the blood 

serum was used as the method for detecting infection of the animals. Serum from 22 animals was tested. An- 
tihemagglutinins were discovered (titers 1:20, 1:40, and, in one animal, 1:160) in 12 of them. In four of these 

rats antibodies of the macroglobulin series, sensitive to 2-mercaptoethanol, were found, possibly indicating an 
infection in the recent past [3]. No antibodies were found in I0 animals. These rats were used as the control, 

Squash preparations were made from the cerebellum by the method of Lodin et al. [7]. Air-dried preparations 

were fixed with 96 ~ ethanol and stained by Feulgen's method with hydrolysis for 12 rain in 5 N HCI at 37~ 
The DNA content in the nuclei was determined by the Vickers M86 scanhing integrating microdensitometer in 

the 540 nm region. Granule cells were used as reference cells with a known dipleid DNA centent [1]. Altogether 

450-460 Purkinje cells for the control and infected animals and about 350 granule cells were measured. 
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Fig. 1. Distr ibution of quantity of DNA-fuchsin:  1) g ranu lece l l s ;  
2) Purkin je  cel ls  of cerebe l lum of ra t s  spontaneously infected with 
Kilham virus ;  3) Purkinje  cel ls  of  control  animals.  Each dot r e -  
p resen ts  oneee l l .  Quantity of DNA-fuchs in  in re la t ive  units 
shown along horizontal  axis,  
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Fig. 2. Distribution of quantities of DNA-fuchsin in Purkinje 
cells in two preparations from one animal (infected rat No. 10 in 
Table 1). Legend as in Fig. 1. 
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TABLE I. N u m b e r  of H y p e r d i p l o i d  P u r k i n j e  
C e i l s  in Ra t  C e r e b e l l u m  

Uninfected rats 
Index av2 

lO 

No. of 
measured 
nuclei of 
Pukinje eell,~ 

oN, tuber nyper- 
diploid 
nuclei: 
absolute 
070 

2 

70 60 

4 8 
6 13 

3 4 5 6 7 
I I 

63 52 29 23 59 

894_  
13 17 1 

8 9 

46 '30  

8 
17 

22 

No. of I 
measured .I 
nuclei of 1 
Puldnj e cells126 
Number of l 
hyperdiploid ! 
nuclei: 

absolute 5 
~ 19 

Infected rats 

25 12 
19 13 

27 26 

II 

[ 
il 53 ]25 

12 -- 
23 

28 

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

C y t o p h o t o m e t r i c  d e t e r m i n a t i o n  of the  DNA con ten t  showed tha t  t he  DNA con ten t s  m e a s u r e d  for  the  g r a n -  
ule  c e l l s  w e r e  g r o u p e d  in a m o n o m o d a l  d i s t r i b u t i o n  (F ig .  1). Mos t  of  the  m e a s u r e d  P u r k i n j e  c e l l s  w e r e  d i -  
p lo id ,  for  the  m a x i m a  of the  d i s t r i b u t i o n s  c o i n c i d e d  with  t h o s e  for  the  g r a n u l e  c e i l s  (F ig .  1). H o w e v e r ,  in the  
g r o u p s  of a n i m a l s  c o m p a r e d  t h e r e  w e r e  s o m e  P u r k i n j e  nuc l e i  wi th  a h y p e r d i p l o i d  DNA conten t .  On the  r i g h t  
of  the 95% conf idence  l i m i t  e s t a b l i s h e d  for  the  g r a n u l e  c e l l  d i s t r i b u t i o n  t h e r e  w e r e  43 n u c l e i  for  the c o n t r o l  
a n i m a l s  (9.5%) and 50 for  the  in fec ted  a n i m a l s  (11%). The  n u m b e r  of t h e s e  n u c l e i  was  the  s a m e  in the  two 
g r o u p s  of r a t s  c o m p a r e d .  

T h e  d i s t r i b u t i o n s  j u s t  e x a m i n e d  g ive  an idea  only of the  to ta l  P u r k i n j e  c e l l  popu la t ion  as  a whole .  It is  
no l e s s  i m p o r t a n t  to  e x a m i n e  how often h y p e r d i p l o i d  c e l l s  w e r e  found in ind iv idua l  a n i m a l s  in each  g roup  

(Tab le  1). 

It wi l l  be c l e a r  f r o m  T a b l e  1 tha t  the  n u m b e r  of h y p e r d i p l e i d  P u r k i n j e  n u c l e i  in both g r o u p s  v a r i e d  f r o m  
3 to  23%. In s o m e  r a t s  no such n u c l e i  w e r e  found w h a t e v e r .  The  c o n t r o l  and  in f ec t ed  g r o u p s  thus  w e r e  i n d i s -  
t i n g u i s h a b l e  a s  r e g a r d s  both the  f r e q u e n c y  of r a t s  with h y p e r d i p l o i d  P u r k i n j e  c e l l s  in t h e i r  c e r e b e l l u m  and the  

n u m b e r  of  such  c e l l s  in ind iv idua l  a n i m a l s .  

It can  a c c o r d i n g l y  be conc luded  f r o m  t h e s e  r e s u l t s  tha t  the  i n c r e a s e  in the  DNA con ten t  in the  P u r k i n j e  
c e l l s  of  the  r a t  c e r e b e l l u m  was  not  c o n n e c t e d  with v i r u s  i n j ec t i on .  H o w e v e r ,  t h i s  c o n c l u s i o n  is  s t i l l  p r e m a t u r e .  

To p r o v e  i t  s t r i c t l y  the  v i r u s  m u s t  be i s o l a t e d  f r o m  the  t i s s u e  of the  c e r e b e l l u m ,  for  RV is not n e u r o -  
t r o p i c  and an t ibody  p r o d u c t i o n  m a y  have  been  the  r e s u l t  of i t s  m u l t i p l i c a t i o n  in ano the r  o r g a n  [6]. 

The  ques t i on  of the  m e c h a n i s m  of f o r m a t i o n  of the  h y p e r d i p l o i d  P u r k i n j e  c e l l s  was  thus  s t i l l  u n r e s o l v e d .  
D i s t i n g u i s h i n g  func t iona l  f e a t u r e s  of t h e s e  c e l l s  l i k e w i s e  have  not  y e t  been  e xp l a ine d .  H o w e v e r ,  c o m p a r i s o n  of 
the  r e s u l t s  of the  p r e s e n t  i n v e s t i g a t i o n  with  e a r l i e r  f ind ings  of the p r e s e n t  w r i t e r s  [1] and o the r  w o r k e r s  [4, 5] 
shows  tha t  the  p r o b l e m  of  the  i n t e n s i t y  of the  phenomenon  in the  P u r k i n j e  c e l l  popu la t ion  both of a s ing le  an i -  
m a l  and in the  g roups  of  a n i m a l s  ought to be  s o l v e d  f i r s t .  The  n u m b e r  of  h y p e r d i p l o i d  c e l l s  in the  c e r e b e l l u m  
in fac t  can  v a r y  f r o m  0 te  50%. In m o s t  a n i m a l s  s t ud i e d  t h e r e  w e r e  few such c e l l s .  A c c o r d i n g  to o t h e r  o b s e r -  
va t i ons ,  P u r k i n j e  c e l l s  of  adu l t  a n i m a l s  con ta in  a t e t r a p l o i d  DNA con ten t .  F u r t h e r m o r e ,  d e t e r m i n a t i o n  of the  
DNA conten t  in the  P u r k i n j e  c e l l s  of a s i n g l e  a n i m a l  showed tha t  t he  n u m b e r  of h y p e r d i p l o i d  n u c l e i  d i f f e r e d  in 
two p r e p a r a t i o n s  (F ig .  2). T h i s  s u g g e s t s  tha t  d i f f e r e n t  l o b e s  of the  c e r e b e l l u m  m a y  d i f f e r  with r e s p e c t  to th i s  
f e a t u r e .  Only if  a c e r t a i n  r e g u l a r  p a t t e r n ,  c o n n e c t e d  with a c e r t a i n  cond i t i on  ( s t r a i n  of a n i m a l s ,  lobe  of the  
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ce rebe l lum,  group of r a t s  in the s a m e  s t ra in ,  etc.),  of appearance  of groups of an imals  in whose c e r e b e l l u m  the 
number  of hyperdiploid or  t e t rap lo id  Purk in je  nuclei is l a rge  can be d i scovered  is it l ikely that the p rob lem in- 
dicated above will be success fu l ly  invest igated.  
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