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Adult AKR mice  a r e  highly sensi t ive  to the induction of e ry th ro l eukemia  when infected 
with Raus ehe r  leukemia  v i rus .  However ,  in about 65% of cases  the leukemia  in these  mice  
r e g r e s s e s  spontaneously.  The f requency of r e g r e s s i o n  depends on the age of the infected 
mice ,  but repea ted  injection of Rausche r  v i ru s  into mice  in which r e g r e s s i o n  of leukemia  
has  taken place no longer  induces leukemia .  

In an e a r l i e r  paper  [4] the p rac t ica l ly  total  r e s i s t a n c e  of adult mice of the l eukemia - sens i t i ve  line 
AKR to Moloney mouse s a r c o m a  v i rus  was  demons t ra ted .  The w r i t e r s  continued to study the spec t rum of 
sensi t ivi ty  of AKR mice  to other  oncogenic v i r u s e s ,  including Ranscher  mouse leukemia  v i rus  [6]. Exper i -  
menta l  r e su l t s  demons t ra t ing  the course  of Rauscher  leukemia  in AKR mice  a re  desc r ibed  below. 

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

Mice of l ines AKR and BALB/cDe, weighing 12-14 g and of both sexes,  were  obtained f r o m  the 
"Stolbovaya" n u r s e r y  of the Academy of Medical Sciences of the USSR. 

P l a s m a  of BALB/cDe mice  with a developed Rausche r  e ry th ro l eukemia  (12-14th day a f te r  i n t r ape r i -  
toneal  injection of the suspension of leukemic  spleen into the mice) was used  as the source  of Rauscher  
leukemia  v i rus  (RLV). All t i t ra t ions  and de te rmina t ions  of the v i rus  we re  c a r r i e d  out on mice  of the sen- 
si t ive line BALB/cDe, aged 2-3 months,  by s tandard  methods.  The methods of t i t ra t ion of the v i rus  have 
been fully desc r ibed  prev ious ly  [1, 2]. 

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

After  in t ravenous injection of 103-104 leukemogenic  doses  of RLV into 3-month AKR mice ,  en la rge-  
ment  and an inc rease  in weight of the spleen cha rac t e r i s t i c  of Rausche r  leukemia  were  obse rved  in p r a c -  
t ica l ly  all  (38 of 42) the an imals  sacr i f iced  10-12 days a f te r  infection. Whereas  the weight of the spleen 
of the control  AKR mice  of that age neve r  exceeded 150 rag, the mean  weight of the spleen of the exper i -  
menta l  mice  of this  s e r i e s  was m o r e  than 400 rag, the weights  ranging f r o m  350 mg to 1 g. His tological  
examinat ion of the en la rged  spleen of the infected mice  showed the cha r ac t e r i s t i c  p ic ture  of Rausche r  
e ry th ro l eukemia  [2, 6, 9]. This  inc rease  in weight continued {with f luctuations f r o m  200 to 900 rag) until 
the 18th day af ter  infection (in all  of the 10 mice;  mean  weight of the spleen in this group 470 mg). Active 
RLV was isola ted in 100% of cases  f r o m  the p l a sma  and spleen of these  mice .  

An inc rease  in weight of the spleen was  obse rved  in only 7 of the 17 mice sac r i f i ced  between the 21st 
and 27th days  af ter  infection. However ,  in this case  the mean weight of the enlarged spleen was  260 mg, 
and dif fered sharply  f r o m  the control  in only 1 case  (weight of the spleen 595 mg). In this  s e r i e s  RLV was  
definitely isola ted f r o m  only one mouse  ( f rom a 10% ex t r ac t  of the spleen which was  grea t ly  inc reased  
in weight). 
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T A B L E  1. We igh t  of Spleen  and N u m b e r  of L e u k e m i c  P l a q u e s  in It 
in AKR and B A L B / e D e  Mice  In fec ted  wi th  R L V  

Series of 
expts. 

Weight of spleens (in rag) and number of 
. 1_ leukemic plaques in them* 

lane and age of mice tSet~r_l~h day af- 21st-27th day after infection 
t (fiht~enC.o~ n (second per~od)r 

AKR 
4 weeks 
2 months 

2-4 months 

410_+451" 
(e) 

890, 240, 285, 250, 190 Mean 
(c) (16) (4l) (8) (0} 
175, 225, 1300, t50, 175, 240 ** 
(10) (ll) (c) (0) (10) (10) 
185, 170 (4) ( 6 )  

Wt. of spleens of control mice not more than 90 rag 

377_+23,5 5 145, 160, 350. 180, 1200 Mean 

'Wt. (64+ 17,3) (26) (16) (37) (34) (c) ** 120, 265, 150, 2200, 135, 175 
10cl (2)(0)(c)(4)(11) 

of spleens of control mice not more than 100 mg 

III BALB/c De 
4 months 

239_+27,5"f I >20005 
(2_+ 1,0) (c) 

Wt. of spleens of control mice not more than 200 mg 

IV AKR 
5- 6 months Wt. I46_+ 9,6 J- 144_+125 (13_+4,8) [ (2-+1,4) 

of spleens of control mice not more than 150 mg 

V AKR 156___21,5 5 
3-4 mos. (received 

RLV previously) (2+0,7) 

* ' ~ u m b e r  of l e u k e m i c  p l a q u e s  in a g iven  s p l e e n  shown in p a r e n t h e s e s  
u n d e r  we igh t ;  (c) d e n o t e s  m u l t i p l e  colff luent  p l aques ,  which  w e r e  i m -  
p o s s i b l e  to  count  a c c u r a t e l y  ( a s  a r u l e  t h e r e  w e r e  m o r e  than  100 
p l a q u e s  p e r  sp l een ) .  

Mean  we igh t  of  s p l e e n s  and m e a n  n u m b e r  of p l a q u e s  p e r  s p l e e n  a r e  
shown.  
$ In s e r i e s  I and II of e x p e r i m e n t s  a t  the  s e c o n d  p e r i o d  the  f i g u r e s  fo r  
e a c h  m o u s e  a r e  shown s e p a r a t e l y .  
** In the  c a l c u l a t i o n  of  the  m e a n ,  s p l e e n s  w e i g h i n g  m o r e  than  500 m g  
(and wi th  conf luent  p l aques )  w e r e  d i s r e g a r d e d  ( s ee  tex t ) .  

Of the  28 m i c e  s a c r i f i c e d  1 .5 -3  m o n t h s  a f t e r  in fec t ion ,  in 5 the  we igh t  of the  s p l e e n  w a s  g r e a t e r  t han  
in the  c o n t r o l ,  but  the  m a x i m u m  w e i g h t  w a s  only  200 rag.  It w a s  i m p o s s i b l e  to i s o l a t e  R L V  f r o m  the p l a s -  
m a  o r  s p l e n i c  e x t r a c t s  of any  of the  m i c e  of t h i s  s e r i e s .  The h i s t o l o g i c a l  p i c t u r e  of t h e s e  s p l e e n s  w a s  
v i r t u a l l y  i n d i s t i n g u i s h a b l e  f r o m  n o r m a l .  

To ob t a in  quan t i t a t i ve  d a t a  on the  s e n s i t i v i t y  of AKR m i c e  of d i f f e r e n t  a g e s  to  R L V  and the r e g r e s s i o n  
of l e u k e m i a  in t h e s e  a n i m a l s  the  m e t h o d  of d i r e c t  count ing  of the  n u m b e r  of l e u k e m i c  " p l a q u e s "  on the s u r f a c e  
of the  s p l e e n  of i n f e c t e d  m i c e  w a s  u s e d .  Th is  me thod  h a s  o f ten  been  t e s t e d  and i s  e x t e n s i v e l y  u s e d  in m a n y  
d i f f e r e n t  l a b o r a t o r i e s  of the  w o r l d  [5]. A c c o r d i n g l y ,  m i c e  w e r e  i n j e c t e d  i n t r a v e n o u s l y  wi th  one of two d i l u -  
t i o n s  of the  o r i g i n a l  v i r u s  (1 : 25 o r  1 : 50). The m i c e  w e r e  s a c r i f i c e d  e i t h e r  8-10 d a y s  ( f i r s t  pe r iod)  o r  
21-27  d a y s  ( s econd  pe r iod)  a f t e r  i n fec t ion  and t h e i r  s p l e e n s  w e r e  f ixed  in 10% n e u t r a l  f o r m a l i n  so lu t ion .  
The n u m b e r  of w h i t i s h  l e u k e m i c  p l a q u e s  e a s i l y  v i s i b l e  to the  u n a i d e d  eye  w a s  coun ted  on the  s u r f a c e  of 
t h e s e  s p l e e n s  a f t e r  24 h.  

The  r e s u l t s  g i v e n  in T a b l e  1 show tha t  AKR m i c e  aged  b e t w e e n  4 w e e k s  and  2 m o n t h s  w e r e  h igh ly  
s e n s i t i v e  to  i nduc t ion  of l e u k e m i a .  A s  a r u l e  the  p l a q u e s  w e r e  conf luen t  on the  8 t h - I 0 t h  day  a f t e r  i n f ec t ion  
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in these animals and the weight of their spleen was 3-5 t imes  grea te r  than in the control .  Approximately 
equally high sensitivity to induction of leukemia was still found in mice at the age of 2-4 months: in about 
50% of eases  the plaques on the spleen were confluent and the weight of the spleen was 2-4 t imes grea te r  
than in the control.  

The picture was quite different when the spleens of mice of these ages sacr i f iced on the 21st-27th 
day after  infection were  examined. The number of plaques (averaging f rom 29 to 1 per spleen in the va-  
r ious  ser ies) ,  as well as the weight (mean not more  than 150 mg) of most  spleens were  sharply reduced. 
In some cases  (6 of 27}, however,  the weight of the spleen and number of plaques in the mice of these 
groups not onIy were  not reduced but, on the contrary ,  showed a further  sharp increase .  

Older mice of line AKR (age 5-6 months) were much less  sensitive to RLV. The weight of the spleen 
in these animals on the 8th-10th day after  infection was virtually indistinguishable f rom the control  and the 
number of plaques was much smal ler  than in the mice of the two age groups discussed above. Hardly any 
spleens of great ly  increased weight (over 500 rag) and with confluent plaques were  observed in mice o [ th i s  
age sacr i f iced 21-27 days after  infection (in only 1 of 15 animals).  

In mice which had been infected with RLV previously,  at the age of 2 months, and in which the leu- 
kemia had r eg res sed ,  sensitivity to induction of leukemia was less  still (the number of leukemic plaques 
averaged 1-4). 

A se r ies  of exper iments  with BALB/cDe mice aged 2-4 months is also shown in Table 1. The num- 
ber  of plaques in the spleens of these mice, sacr i f iced at the f i r s t  period after  infection, was significantly 
lower than in AKR mice of the same age. However, on the 21st-27th day, confluent plaques were observed 
on the spleens of 100% of the BALB/cDe mice,  and the weight of each spleen exceeded 2 g. It is c lear  that 
when large spleens were  found in the AKR mice sacr i f iced on the 21st-27th day after infection, this r e -  
f lected progress ive  Rauscher  leukemia identical in fo rm with that occurr ing  in BALB/cDe mice.  

To determine the frequency of development of p rogress ive  lethal Rauscher  erythroleukemia  in AKR 
mice infected with RLV, a batch of 100 mice aged 2 months was allowed to live until natural  death. Before 
1 month had passed 12 mice had died with charac te r i s t i c  features  of Rauscher  erythroleukemia.  Subse- 
quently (until 5 months inclusive) a fur ther  16 mice of this batch died with signs of p rogress ive  e ry thro-  
leukemia.  Another 8 mice were sacr i f iced at var ious  t imes in a state of agony with very  large spleens. 
In all these 8 cases ,  active RLV was isolated f rom the plasma of the mice.  It can accordingly be coacluded 
that by the age of 5 months the progressive form of erythroleu/~emia develops in 36% of adult AKR mice 
infected. The only point to make is  that in this se r i e s  of experiments  at t imes  f rom 10 to 18 days after  
infection, marked inc reases  in size of the spleen, which was t ransient  in charac te r ,  could be detected in 
pract ical ly  all the mice by palpation. 

In agreement  with other invest igators  and with the w r i t e r s '  own findings, all 3-month BALB/eDe 
mice infected with the same doses  of RLV as the AKR mice died f rom 20 to 30 days after  infection with 
charac te r i s t i c  fea tures  of p rogress ive  erythroleukemia (the weight of the spleen in these animals was 2 g}. 

On infection of newborn or young (under 4 weeks) AKR mice intraperi toneally with RLV, a p rog re s -  
sive lethal fo rm of ery throleukemia  developed in 100% of cases .  

Previous  investigations showed that Freund ' s  complete adjuvant (FCA) great ly  stimulated v i rus  
oncogenesis  in the case of polyoma vi rus ,  Rous virus,  and mouse leukemia v i ruses  [2, 3]. However, in- 
jection of FCA into adult AKR mice intraperi toneally 1 week before infection with RLV did not stimulate 
the development of leukemia.  A progress ive  lethal fo rm of Rauscher  erythroleukemia  developed in these 
mice at the periods specified in only 6% of cases  (2 of the 32 animals}. 

Consequently, the course  of Rauscher  ery throleukemia  in AKR mice differed sharply f rom that ob- 
served after  infection of mice of other sensitive lines.  In about 65% of cases  Rauscher  leukemia in adult 
AKR mice was r eg re s s ive  despite 100% sensitivity of these mice to induction of the p rocess .  The degree 
of sensitivity of AKR mice to RLV is not lower, and may even be higher,  than in mice of the sensitive 
line BARB/cDe .  

Until very  recent ly  spontaneous (not induced by chemotherapy or immunotherapy} r eg re s s ion  of vi-  
rus - induced  mouse leukemias in a sensitive line was regarded  as impossible.  It was only in 1969 that 
Rich et al. [7, 8] descr ibed spontaneous r e g r e s s i o n  of a leukemia induced by a special  s t ra in  of Friend leu- 
kemia.  Regard less  of the special nature  of the strain,  the mechanism of r e g r e s s  was evidently immuno-  
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logical. Preliminary results suggest that in the present case the mechanism of regression also was con- 
necked with the imrnlme response: the frequency of regression depends on age; reinjection of RLV into 
mice after regression of leukemia does not lead to induction of the disease; virus-neutralizing antibodies 
are found in high titer in the serum 9f mice after regression of leukemia. 

Consequently: I) having regard for thevirtually complete immunological tolerance to gross virus 
and to b e  l eukemia  Induced by it, and 2) in view of the i r  high sensi t iv i ty  to induction of e ry th ro l eukemia  on 
infection with RLV, which is c lose ly  r e l a t ed  to g ro s s  v i rus ,  it can be concluded that in AKR mice  there  is 
a m e c h a n i s m  respons ib le  for  the high f requency of spontaneous r e g r e s s i o n  of Rauscher  leukemia .  
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