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Fr iend  v i rus ,  p rev ious ly  t r ea t ed  with a highly act ive  ant i tumor  p repa ra t ion  of phenylalanine 
mus t a rd ,  induces l eukemias  in mice  l a te r  than no rma l ly  and not in all  an imals .  The use of 
phenylalanine m u s t a r d  in Fr iend  leukemia  in vivo cons iderably  i n c r e a s e s  the life span of the 
mice  with this leukemia .  

The  v i rus  nature  of mouse  l eukemias  is now f i r m l y  es tab l i shed  and s eve ra l  leukemogenie  v i ru se s  
(Fr iend,  Mazurenko,  Moloney, Rauscher ,  etc.) have been studied in cons iderable  detail  f rom different  s tand- 
points.  

In the l a s t  decade there  has  been i nc rea sed  at tention to this study of the action of chemotherapeu t ic  
an t i tumor  subs tances  not only on the developed ]eukemias  but also on the v i r u s e s  inducing them, 

Inves t iga t ions  [2-9] have shown that T E T ,  endoxan, melfa lan ,  6 -mercap topur ine ,  antifolic acid p r e p -  
a ra t ions ,  and 5- f luorouracf l  cons iderab ly  inc rease  the surv iva l  t ime of mice  with Moloney 's  R a u s c h e r ' s ,  
and F r i e n d ' s  l eukemias  but do not cure  the l eukemias  in these mice  and do not affect  p ro l i fe ra t ion  of leuke-  
mogenic v i r u s e s .  Despite  the fact  that many  an t i tumor  compounds have a l ready  been studied, no r e p o r t s  

TABLE 1. Action of Phenylalanine Mus ta rd  on F r i end ' s  Virus and 
Leukemia  Induced by It  Studied by the Contact  Method 
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N u m e r a t o r  shows number  of mice  developing leukemia ,  denomina-  
to r  number  of mice  infected with F r i e n d ' s  v i rus .  
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TABLE 2. Action of Phenylalanine Mustard  on Fr iend ' s  Virus and 
Leukemia Induced by It in Vivo 
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could be found in the l i tera ture  of the action of the well-known compound phenylalanine mus ta rd  onFr iend ' s  

leukemia.  

The object of this investigation was to study the effect of phenylalanine mus tard ,  which has ~ cytotoxie 

action, on a leukemogenic virus.  

EXPERIMENTAL METHOD 

Fr iend virus ,  obtained through L. A. Zil~ber f rom its author and maintained for 4 yea r s  in BALB/c  
mice  in the Labora tory  of Virology of Leukemias at the au thors '  Institute, was chosen as the experimental  
model. A ce l l - f ree  supernatant of a 20% homogenate of leukemic mouse  spleen was used in the experiments .  
The vir ic idal  action of phenylalanine mus ta rd  was studied by the contact method and in experiments  in vivo. 
In the contact  method various concentrat ions of phenylalanine mus ta rd  were added in equal volumes to the 
v i rus  in a t i ter  of 10 -5, and the samples were  incubated at 37~ for 3 h. The mixture  of virus with phenyl- 
alanine mus ta rd  was then injected intraperi toneal ly  into BALB/c  mice in a dose of 0.5 ml per  mouse sothat  
all mice  of both experimental  and control  groups (virus without sarcolysin) received the same dose of virus  
with a final dilution of 1:50. In the experiments  in vitro the mice were infected intraperi toneal ly with 
F r i end ' s  v i rus  in a t i ter  of 10 -4, in a volume of 0.25 ml  per mouse with a final dilution of 1:100. In t raper i -  
toneal injections of phenylalanine mus ta rd  began 24 h after  infection and continued for  13-15 days. The r e -  
sults were a s sessed  f rom the mean life span, the weight of the spleen, and the incidence of leukemia. The 
resu l t s  were analyzed by the Kolmogorov-Smirnov method. The resu l t s  of t rea tment  with phenylalanine 

mus ta rd  were  r ega rded  as successful  if P < 0.01 [1]. 

E X P E R I M E N T A L  RE SU'LT S 

Resul ts  of the t rea tment  of F r i e n d ' s v i r u s  with phenylalanine mus ta rd  in doses varying f rom the maxi-  
mal  to lera ted dose (1 MTD) to 0.01 MTD are given in Tables  1 and 2. As a resu l t  of incubation of the virus 
for  3 h with sa rco lys in  in doses of 1 MTD, 0.2 MTD, and 0.1 MTD considerable weakening of the leukemo- 
genic action of the F r i end ' s  virus  was obtained. Whereas in the control  group of mice  infected with virus  
untreated with sarcolys in  leukemia developed in 90-100% of cases ,  in the experimental  groups leukemia 
developed in only 10-20% of the mice.  Equal resu l t s  were obtained whether the animals were sacr i f iced on 
the 14th or  the 21st day after  infection. As r ega rds  differences between the groups receiving different con- 
centTations of phenylalanine mus tard ,  none were found between 1 MTD and 0.25 MTD. Leukemia developed 
in 100% of the animals,  just as in the control ,  only in the group receiving 0.01 MTD, when only t r aces  of 

phenylalanine mus ta rd  were present.  

Consequently, by the contact  method of investigation phenylalanine mus ta rd  induces distinct weakening 
of the leukemogenie proper t ies  of F r i end ' s  virus,  as ref lec ted  in a decrease  in the incidence of leukemia. 
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Fig. 1. Change in life span of mice  with F r i e n d ' s  leukemia  
following daily inject ions of phenylalanine mus t a rd :  1) control ;  
2) phenylalanine m us t a rd ;  Absc i s sa ,  life span (in days); o r -  
dinate, ove ra l l  m o r t a l i t y  (in percent ) .  

Fig. 2. Change in life span of mice  with F r i end ' s  leukemia  af-  
t e r  admin i s t r a t ion  of phenylalanine m u s t a r d  in s eve ra lways :  1) con = 
trol;  2) phenylaianine m u s t a r a  aaily; 3) phenylalanine m u s t a r d  once 
e v e r y  72 h. Absc i s sa ,  life span (days); ordinate ,  overa l l  mor ta l i ty  (%). 

The r e s u l t s  of expe r imen t s  in vivo are  shown in Table  2. They show that  during t r e a t m e n t  with 
phenylalanine m u s t a r d  in a dose of 1 m g / k g  daily for  15 days an inc rease  in the life span of the mice  in- 
fected by F r i end ' s  v i rus  on the average  by 17.3 days was obtained, i .e. ,  an inc rease  of 49.2% c o m p a r e d w i t h  
the control  group of un t rea ted  mice .  This  ef fec t  of phenylalanine m u s t a r d  was accompanied  by inhibition of 
development  of sp lenomegaly  by 65.9~o. In another  expe r imen t  an even g r e a t e r  i nc rease  in the life span of 
the mice  with F r i end ' s  l eukemia  was obtained, namely,  by 121 and 135%. In this  exper iment ,  however ,  the 
inc rease  in the life span was accompanied  by l e s s  m a r k e d  inhibition of sp lenomegaly  (by 24-32%). The sig-  
nif icance of these  r e s u l t s  is c l ea r ly  demons t r a t ed  by the graphs  in Figs.  1 and 2. 

These  expe r imen t s  thus showed that  both a f te r  contact  between v i rus  and phenylalanine m u s t a r d  in 
vi t ro  and a f t e r  exposure  of the v i rus  to phenylalanine m u s t a r d  in vivo leukemia  eventual ly  develops,  but it 
does so in fewer  c a s e s  than in the control ,  or  a f t e r  longer in te rva l s  of t ime.  

Consequently,  the r e su l t s ,  together  with data in the l i t e r a tu re ,  indicate that s e v e r a l  cytos ta t ic  anti-  
tumor  compounds exe r t  an an t iv i ra l  action, but the degree  of the i r  effect  on the v i rus  is insufficient  to r id  
the mice  of leukemia .  Bear ing  this in mind it  will  be evident  that  in future a t tempts  to find ant i leukemic  
subs tances  it will be worth  while using combinat ions  of cy tos ta i ic  drugs  with an t iv i ra l  agents  so that  act ion 
can be d i rec ted  s imul taneous ly  on the v i rus  and the leukemic  cell .  

I. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

LITERATURE CITED 

V. Yu. Urbakh,  Sta t is t ics  for  Biologis ts  and Medical  Scient is ts  [in Russian] ,  Moscow (1963); 
M. A. Chi r iges ,  J. B. Moloney, S. R. Humphreys ,  et al., Cancer  Res . ,  21, 803 (1961). 
M. A. Chi r iges ,  F. J~ Rauscher ,  I. Kamel ,  et  al. ,  Cancer  Res . ,  2_3, 762 (1963). 
P.  J.  Dawson, A. H. Fie ldsfeel ,  and W. L. Bost ick,  P roc .  Soc. Exp. Biol. (New York),  119, 206 (1965). 
J .  P. Glynn, J .  B. Moloney, M. A. Chi r iges ,  et  al . ,  Cancer  Res . ,  23, 157 (1963)o 
A. Goldin, J. P. Glynn, J .  B. Moloney, et  al. ,  Acta Un. Int. Cancer ,  20, 157 (1964). 
E.  A. Mirand,  N. Back,  T.  C. P ren t i ce ,  et  al. ,  P roc .  Soco Exp. Biol. (New York),  1.9.8 , 360 (1961). 
K. Sugiura and C. C. Stock, Acta Un. Int. Cancer ,  166, 780 (1960). 
R. L. Thompson ,  Advances in Chemotherapy  (1964), p. 85~ 

827 


