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S t u d i e s  on  t h e  M u r i n e  L - 4 9 4 6  A s c i t i c  L e u k e m i a  in  S w i s s  A l b i n o  M i c e  1 

HUMPHREY 2 h a s  p r e s e n t e d  ev idence  t h a t  t h e  m u r i n e  
L-4946 neop la s t i c  s t a t e  m a y  be  h o r i z o n t a l l y  t r a n s m i t t e d  
b y  cell-free p r e p a r a t i o n s .  T h o u g h  th i s  t u m o r  a rose  
s p o n t a n t e o u s l y  in A K r  mice, ev idence  f r o m  severa l  
l a b o r a t o r i e s  3,4 s u p p o r t s  t he  c o n t e n t i o n  t h a t  i t  is d i s t i nc t  
f r o m  t h e  SCHOOLMAN-SCHWARTZ m u r i n e  s y s t e m  5. P a t h o l -  
ogically,  t h i s  e n t i t y  is c h a r a c t e r i z e d  b y  an  asci t ic  f luid 
c o n t a i n i n g  la rge  n u m b e r s  of m o n o n u c l e a r  cells a n d  v i r t u -  
a l ly  no  i n v o l v e m e n t  of spleen,  l iver  or  t h y m u s .  Ut i l iz ing  
t e c h n i q u e s  of d i f f e ren t i a l  c e n t r i f u g a t i o n ,  i t  h a s  been  
poss ib le  to  i so la te  a f r a c t i on  a t  9, 000 • g w h i c h  is r e spons -  

' ible for  t h e  i n d u c t i o n  of asc i tes  a n d  a second  c o m p o n e n t  
c o n t a i n i n g  v i rus - l ike  pa r t i c l es  w h i c h  s e d i m e n t s  a t  100,000 
• g a n d  is b io logica l ly  inac t ive .  S o m e  p h y s i c a l  c h a r a c t e r -  

is t ics  of t h e s e  2 f rac t ions ,  as  well  as  t h e i r  i n t e r r e l a t i o n s h i p  
to  t he  p r o d u c t i o n  of l y m p h o s a r c o m a ,  will  be  d i scussed .  

M a t e r i a l s  a n d  m e t h o d s .  T h e  in fec t iv i ty  of v a r i o u s  p r e p a -  
r a t i o n s  w a s  a d j u d g e d  b y  the  a p p e a r a n c e  of asci t ic  f lu id  
a n d  of a n e m m  in t h e  e x p e r i m e n t a l  an imal .  T h e  v i ru l ence  
of cell-free p r e p a r a t i o n s  w a s  def ined  as  t he  t i m e  b y  w h i c h  
50% of t h e  a n i m a l s  h a d  expi red .  

Asci t ic  f luid was  d i f fe ren t ia l ly  cen t r i fuged .  Pe l le t s  
o b t a i n e d  a t  1,500 •  9,0OO •  15,000 •  30,000 x g  a n d  
130,000 •  were  a s s a y e d  for  biological  infect iv i ty .  T h e  
130,000 •  s u p e r n a t a n t  w a s  also a s s a y e d  T h e  f r ac t ions  
o b t a i n e d  b y  the  a b o v e  p r o c e d u r e s  were  a s s a y e d  for  R N A  

a n d  D N A  c o n t e n t  2. S e n s i t i v i t y  to  s t o r age  a t  low t e m p e r -  
a t u r e s  (4~ -~ --30~ a n d  s e n s i t i v i t y  to  e t h e r  e x t r a c t i o n .  

E l e c t r o n  m i c r o s c o p y  w a s  ca r r i ed  o u t  on  s p e c i m e n s  
u s ing  an  H i t a c h i - P e r k i n - E l m e r  e l ec t ron  m i c r o s c o p e  6, v 

R e s u l t s .  Microscopic  a na ly s i s  of asci t ic  f lu id  r evea led  
m o n o n u c l e a r  ceils, i r r e g u l a r  in size a n d  shape ,  c o n t a i n i n g  
vacuo le s  a n d  h a v i n g  g l o b u l a r  excrescences  a t  t h e  su r f ace  
of t he  cell m e m b r a n e  s u g g e s t i v e  of b u d d i n g  o r  p i n o c y t i c  
vesicles. 
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Fig. 1. Sucrose gradient ultracentrifugation of 130,000 • 
pellet. Resuspended 130,000 • g pellet applied on a 20-60% 
sucrose gradient centrifuged at 105,000> g for 12 h at 4~ 
in 3 ~ place swinging angle IEC preparative ultracentrifuge. 
Each fraction (plotted on the abscissa) represents 25 drops; 
ordinate represents optical density (O.D.) at 260 and 280 nm 
and sucrose density. 

Virulence of L-4946 ascitic fluid preparations 

No. of No. infected Day of 50% DNA ~ RNA * 
leukemic mice ( % ) mortality t Fg/Inl) ~xg/ml) 

Whole Ascitic 
(1) Whole Ascitic Fluid 38 40 95 20 1.93 1.33 
(2) Pellet No. 2 (9,000 • g) 24/30 80 27 0.002 0.178 
(3) Pellet No. 3 (15,000 • g) 6/20 30 0.0 0.0 
(4) Pellet No. 4 (30,000 x g) 1125 4 - 0.0 0.0 
(5) Pellet No. 5 (130,000 • g) 1155 1.8 0.0 1.05 
(6) Final supernatant 0115 0 - 0.0 0 

Results of differential centrifugation of whole ascitic fluid. Data expressed as 50% mortality and as number of animals that developed leuke- 
mia. aConeentration in mg/ml; each pellet suspended to original volume. Mean value of 3 determinations with a variation of less than 15%. 
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Fig. 2. Electron-microscopic morphology of 130,000 • g pellet. 

Ascitic fluid devoid of cells prepared by differential  
centr i fugat ion had infect ive capaci ty  l imi ted  to the  re- 
suspended 9,000 •  pellet, as is shown in the Table. No 
tumorogenic  ac t iv i ty  was noted in other  fractions. The 
neoplast ic  ac t iv i ty  in the  9,000 •  pellet  is not  due to the  
presence of ascites cells (Table). The  Table  indicates tha t  
tumorogenic  ac t iv i ty  correlates wi th  the  presence of R N A  
in a par t icu la te  f ract ion tha t  sediments  a t  9,000 • g. This 
f ract ion contains  part icles approx ima te ly  the  size of 
platelets.  Ex t r ac t i on  with  ether  or  s torage at  4~ for 
longer  t han  24 h results in loss of oncogenic act ivi ty .  

The 130,000•  pellet  (pellet No. 5) was applied to 
20-60% sucrose gradient.  The absorpt ion profile at 260 
and 280 nm is shown in Figure  1. The calculated densi ty  
of the  peak conta ining virus part icles is 1:123 (Figure 1); 
and contains  only 1RNA (Table). This f ract ion has not  
resulted in the deve lopment  of ascites for as long as 6 
months  af ter  inoculation.  

E lec t ron  microscopic examina t ion  of the  130,000•  
pellet  revealed hexagonal  part icles which occasionally 
were noted to have  tails (Figure 2). This was demonst rable  
by  bo th  negat ive  staining and epon-f ixat ion methods.  
E x a m i n a t i o n  of epon-fixed whole cells verifies the  intra-  
cellular presence of such part icles (Figures 3A and B). 
These part icles arise by  budding off from vacuolar  mem-  
branes or from larger part icles localized wi th in  vacuoles. 

The larger packets  in vacuolar  lumens measure ap- 
p rox ima te ly  2,000-3,000 ~t, their  size va ry ing  f rom cell 
to cell or wi th in  different  regions of a g iven cell. The  
part icles seen on electron microscopy of the  130,000 •  
pellet  v a r y  in d iameter  f rom 600-1,000 A (Figures 3A 
and B). 

Animals  infected wi th  the  130,000 )<g pellet  tha t  did not  
develop ascitic leukemia  were subsequent ly  immune  to 
infection wi th  whole (cellular) ascitic fluid. 

Discussion. Earl ier  a t t emp t s  ~,3 at  the  isolation of an 
infectious virus or par t ic le  which would induce the  L-4946 
nmrine  leukemia  were unsuccessful. 

The  discrepancy between these results and those of 
HU,~IPHREu regarding the  infect iv i ty  of the  130,000 •  
pellet  is not  readily explainable  at  present.  The  possibi l i ty 
of inac t iva t ion  occuring dur ing  the  prepara t ion  of our 

Fig. 3A and B. Electron-microscopic morphology of intracellular 
particles. 

130,000 • g pellet  is acknowledged.  I t  is also possible t ha t  
this prepara t ion  ei ther  contains  ' incomplete  particles '  or 
t ha t  a 'helper vi rus '  or substrance is destroyed during 
preparat ion.  None of these possibilities may  be distinguish- 
ed on the basis of the  present  data.  The da ta  presented 
here and tha t  of HUMPHREY indicate tha t  this  disease is 
t ransmissible by oncogenic subcellular component .  

Zusammen/assung. Virologische Untersuchungen  einer 
M~useleuk~mie, die sieh durch eine <~ subzellul~tre onkogene 
Komponente~) f lbertragen l~Lsst. 
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