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T h e  Effect  of B o v i n e  S e m i n a l  R i b o n u c l e a s e  (AS R N a s e )  on  Cel ls  of C r o c k e r  T u m o u r  in Mice  

T h e  a s p e r m a t o g e n i c  a n d  a n t i e m b r y o n i c  e f f ec t s  of  bu l l  
s e m i n a l  ves i c l e  f l u id  ~-4 w e r e  r e c e n t l y  s p e c i f i e d  i n  t h e  
p r o t e i n  s u b s t a n c e  a c t i v i t y  of  t h i s  f l u i d  ~, 6 T h i s  s t~bs t ance  
w a s  i s o l a t e d  7 a n d  i t s  r i b o n u c l e a s e  d e g r a d a t i o n  a c t i v i t y  
w a s  d e t e r m i n e d  s. T h e  d e s i g n a t i o n  A S  R N a s e  w a s  p r o p o s e d  
for  t h i s  bu l l  s e m i n a l  r i b o n u c l e a s e .  "When c o m p a r i n g  t h e  
s u b s t r a t e  s p e c i f i c i t y  of  A S  R N a s e  w i t h  t h e  b o v i n e  
p a n c r e a t i c  R N a s e  A,  i t  w a s  f o u n d  t h a t  b o t h  r i b o n u c l e a s e s  
h a v e  p r a c t i c a l l y  i d e n t i c a l  e f f e c t i v e n e s s  9. I t  was ,  h o w e v e r ,  
d e t e c t e d  t h a t  A S  R N a s e  d i f f e r s  f r o m  p a n c r e a t i c  R N a s e  A 
in  i t s  b io log i ca l  e f f ec t  as  d e m o n s t r a t e d  b y  t h e  c a p a c i t y  to  
a f f e c t  c y t o s t a t i c a l l y  t e s t i c u l a r  a n d  e m b r y o n i c  t i s s u e  in  
m i c e  s a n d  o t h e r  a n i m a l  s p e c i e s  ~~ I n  t h i s  p a p e r  t h e  e f f ec t  
of  A S  R N a s e  o n  t h e  cells  of  C r o c k e r  t u m o u r  in  m i c e  is 
d e a l t  w i t h .  

Materials  and methods. A s  a s o u r c e  of  A S  R N a s e ,  t h e  
p a r t i a l l y  p u r i f i e d  a n d  I y o p h i l i z e d  s u b s t a n c e  o f  t h e  bu l l  
s e m i n a l  ves ic l e  f lu id ,  d e s i g n a t e d  B F  7 a n d  c o n t a i n i n g  
6 5 - 7 0 %  p u r e  A S  R N a s e ,  w a s  u s e d .  I n  a l l  t h e  e x p e r i m e n t a l  
g r o u p s  of  mice ,  t h i s  s u b s t a n c e  w a s  d i s s o l v e d  in  s o d i u m  
c i t r a t e  (29 g NasC6H~OT.2H~O in  1000 m l  H~O, p H  6.7) in  
t h e  a m o u n t  of  t 0  r a g / m 1  (7 m g  of  p u r e  A S  R N a s e / m l ) .  So-  
d i u m  c i t r a t e  w i t h o u t  A S  E N a s e  w a s  a d m i n i s t e r e d  t o  
c o n t r o l  g r o u p s  of  a n i m a l s .  

T h i s  b a s i c  A S  R N a s e  s o l u t i o n  w a s  a p p l i e d  t o  m i c e  w i t h  
C r o c k e r  t u m o u r s  in  t h e  f o l l o w i n g  w a y :  a) h o m o g e n a t e  of  
C r o c k e r  t u m o u r  w a s  i n c u b a t e d  w i t h  t h e  b a s i c  A S  R N a s e  

s o l u t i o n  in  t h e  v o l u m e  r a t i o  1 : 2. A f t e r  1 h i n c u b a t i o n  t h i s  
m i x t u r e  i n  t h e  a m o u n t  of  0.25 m l  p e r  m o u s e  w a s  i n j e c t e d  
i n t r a c u t a n e o u s l y  in  t h e  n e c k  r e g i o n  in  16 m i c e  o f  t h e  
H s t r a i n .  S e c o n d  p a r t  of  t h e  h o m o g e n a t e  w a s  i n c u b a t e d  for  
1 h w i t h  s o d i u m  c i t r a t e  a n d  i n j e c t e d  in  a s i m i l a r  to  t h e  
c o n t r o l  g r o u p  of m ice .  I n  a f u r t h e r  e x p e r i m e n t  (b) t h e  
A S  R N a s e  s o l u t i o n ,  a f t e r  i h i n c u b a t i o n  w i t h  C r o c k e r  
t u r n o u t  h o m o g e n a t e ,  w a s  c e n t r i f u g e d ,  t h e  s u p e r n a t a n t  
r e p l a c e d  b y  s o d i u m  c i t r a t e  w i t h o u t  A S  R N a s e  a n d  t h e  
r e s u l t i n g  s u s p e n s i o n  r e t r a n s p l a n t e d  to  20 mice .  I n  t h e  
e x p e r i m e n t  (c) A S  R N a s e  i n  t h e  a m o u n t  of  0,7 m g  in  
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The AS RNase effect on Crocker tumour  cetls in mice 

Mode of AS RNase 
administration and term 
of planned killing 

Experimental group Control group 
No. of No. of No. of mice Average weight No. of No. of No. of mice 
mice in- perished with of turnouts per mice in- perished with 
jeered mice degenerated 1 mouse in the jeeted mice degenerated 
with AS before tumours in day of killing with before tumours in 
RNase the day of (mg) sodium the day of 

killing perishing citrate killing perishing 
term or killing term or killing 

Average weight 
of tumours per 
1 mouse in the 
day of killing 
(mg) 

~) AS RNase solution mixed 
with the Crocker cells 
and after incubation 
transplanted (killed after 
7 days 16 3 16~ 0 ~ 16 2 2 301 i 68 

b) As in (a) but  AS RNase 
solution replaced after the 
incubation by sodium 
citrate (killed after 14 days) 20 2 18 ~ 77 4- 34 ~ 14 1 0 599 4- 175 

6) AS RNase injected 
inside tumours (killed 
after 14 days) 8 2 8~ 1,510 4- 350~ 8 0 0 2.926 • 543 

a) AS RNase injected s.c. 
from the day of trans- 
plantation to the death 
(killed after 7 days) 11 3 11~ 57 4- 23 a 10 0 0 286 • 64 

e) As in (d) (killed after 
14 days) 9 0 9 ~ 50 4- 39~ 8 0 0 892 4- 372 

~) As in (d) (killed after 
21 days) 47 30 ~ 43 �9 0 ~, b 18 4 0 2,266 4- 714 

g) AS RNase injected s.c. 
during 8 days beginning 
the 7th day after trans- 
plantation of turnout 
cells (killed 21 st day 10 10~ 10 �9 --  10 1 0 2,506 4- 994 

Statistically highly significant P < 0.01. b In 13 mice which survived the 21st day after transplantation of Crocker turnout cells. 
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Microphotograph of growing, undegenerated Crocker tumour in mouse (a) and turnout degenerated by the effect of AS RNase (b). 
All cells in the degenerated turnout are lysed. • 450. 

0.1 ml  sod ium c i t r a t e  was in jec ted  once inside a Crocker  
t u m o u r  (8 days  a f t e r  t r a n s p l a n t a t i o n  of t u m o u r  cells). 
Mice were kil led 14 days  a f t e r  t he  AS R N a s e  in ject ion,  
t u m o u r s  weighed a n d  h is to logica l ly  eva lua ted .  In  f u r t h e r  
groups  of mice  (d-g) AS R N a s e  was s u b c u t a n e o u s l y  
in jec ted  a t  d i f fe ren t  t i m e  i n t e rva l s  a f te r  t u m o u r  cell 
t r a n s p l a n t a t i o n .  A dai ly  dose of AS R N a s e  was 0.35 m g  
(0.05 ml  basic  solut ion) .  The  n u m b e r  of in ject ions ,  as well  
as t he  da t e  of k i l l ing t he  e x p e r i m e n t a l  a n d  con t ro l  
groups  of mice as well  as we igh t  a n d  his to logical  inves t iga -  
t ions  of t u m o u r s  were d i f fe ren t  in  var ious  groups  as 
regards  t i m e  aspec t  (Table).  

Results and discussion. The  resul t s  of s t u d y  of AS R N a s e  
effect  on  t he  Crocker  t u m o u r  cells in  mice  are s u m m a r i z e d  
in t h e  Table .  T h r o u g h  t he  effect  of th i s  r ibonuclease ,  
h igh ly  s ign i f ican t  degene ra t i ve  changes  occur red  in all t h e  
e x p e r i m e n t a l  groups.  These  changes  were d e m o n s t r a t e d  
b o t h  in n m n b e r  of an ima l s  w i t h  d e g e n e r a t i n g  t u r n o u t s  an d  
in t he  we igh t  of t umours .  His to logica l  p roof  of t h e  
degene ra t i ve  processes  is d o c u m e n t e d  in  t he  Figure.  I n  
groups  of mice in jec ted  w i t h  AS RNase,  however ,  h igher  
m o r t a l i t y  occur red  w h e n  c o m p a r e d  w i t h  cont ro l  animals .  
Th i s  is s h o w n  especia l ly  in t he  g roups  (f) a n d  (g) where  t h e  
t e r m  of ki l l ing t he  an ima l s  was  f ixed a t  t he  21st  d a y  a f t e r  
t u m o u r  cell t r a n s p l a n t a t i o n .  F r o m  the  t o t a l  n u m b e r  of 
121 mice, aga in s t  t u r n o u t s  of wh ich  AS RNase  was used, 
on ly  6 an ima l s  h a d  u n d e g e n e r a t e d  t umour s .  I n  con t ro l  
groups,  f rom 81 mice  73 an ima l s  h a d  hea l thy ,  undegener -  
a t ed  t u m o u r s  in  p l a n n e d  t e r m s  of killing. The  m o r t a l i t y  of 

e x p e r i m e n t a l  mice was ev iden t ly  caused  b y  t h e  in tox ica -  
t i on  w i t h  t h e  d i s i n t eg ra t i ng  e l emen t s  of t u m o u r  cells, 
j u d g i n g  b y  t h e  fac t  t h a t  in  all  t h e  e x p e r i m e n t a l  mice 
wh ich  died  t u m o u r s  h a d  degenera ted .  The  second proof  
t h a t  t h e  m o r t a l i t y  is n o t  a t t r i b u t a b l e  to  d i rec t  toxic  
effects  of r ibonuc lease  can  be der ived  f rom t h e  l ong te rmed  
in jec t ions  of th i s  e n z y m e  to 4 t u mo u r - f r ee  mice. These  
mice d id  n o t  die a f te r  25 doses of AS R N a s e  (0.35 nag 
dai ly) .  

Zusammen/assung. 121 M~Lusen m i t  Crocker  Geschwuls t  
wurde  B u l l e n s a m e n - R i b o n u k l e a s e  inj iz ier t .  Bei  115 Tie ren  
k o n n t e  die Geschwul s tdegene ra t i on  nachgewiesen  werden  
w/ ih rend  bei  81 K o n t r o l l t i e r e n  eine D eg en e ra t i o n  n u r  in  
8 F/i l len e inge t r e t en  ist. Es  schein t ,  dass  die R i b o n u k l e i n -  
s/iure der  Crocker  Geschwuls t  y o n  M/iusen ein geeignetes  
S u b s t r a t  fiir die e n z y m a t i s c h e  Ak t iv i t / i t  der  Bu l l ensamen-  
R i b o n u k l ea s e  f inde t . .  
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R a d i a t i o n - I n d u c e d  L e u k e m i a  in  Rat s :  S y n e r g i s t i c  Effect  of  U r e t h a n  - 

PreVious i nves t i ga t i ons  h a v e  shown t h a t  r a t s  are re la t i -  t h a t  u r e t h a n  (e thyl  c a r b a m a t e )  could be  used to  p r o m o t e  
vely  r e s i s t a n t  to  i n d u c t i o n  of l eukemia  b y  X - r a d i a t i o n  t h e  i n d u c t i o n  of l eukemia  in i r r ad i a t ed  ra t s  was  the re fo re  
a lone  1-3. The  i n d u c t i o n  of l eukemia  in  mice,  e i t he r  b y  i n v e s t i g a t e d .  
X - r a d i a t i o n  or  o t h e r  agents ,  c an  be  g r ea t l y  acce le ra ted  Methods. E a c h  group  of r a t s  cons i s ted  of a p p r o x i m a t e l y  
b y  t i le  c o n c o m i t a n t  a d m i n i s t r a t i o n  of u re than4 ,  5, a corn- equa l  n u m b e r s  of ma le  a n d  female  an i ma l s  of a b l ack  
p o u n d  which  is i tself  weak ly  carc inogenic  ~. Tile poss ib i l i ty  hooded  'Coll ip '  s t ra in .  T h e  con t ro l  g roup  c o n t a i n e d  50 


