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In this investigation an at tempt was made to detect a viral  agent in human leukemic t issue cultivated 
in vitro on the basis  of its leukemogenic activi ty in mice of lines with a low incidence of spontaneous 
leukemia. 

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

The spleen was taken 14 h af ter  death f rom the cadaver  of a 14-year-old boy dying f rom acute re t i -  
culosis (leukocyte count in the per iphera l  blood 92 000/mm~; 91.5% of re t iculum cells) and a saline ex-  
t rac t  was prepared f rom it in the proport ion of 1 g t issue to 5 ml Hanks 's  solution (pH 7,0). The spleen 
t issue was f i r s t  cut up with s c i s so r s  into small  pieces,  af ter  which the required volume of Hanks 's  solu-  
tion was added and it was homogenized in a microblendor .  The homogenate was kept for  5 h in a r e f r i g e r -  
a tor  at 4 ~ and then centrifuged at 4000 rpm for 20 rain. The residue was discarded and the supernatant 
centrifuged again at 120 000 g for  1 h. The supernatant  was withdrawn and the residue resuspended in 
Hanks 's  solution with the aid of an e lectr ic  homogenizer  and washed by centrifugation at 120 000 g for 1 h. 
The supernatant  was decanted and the residue resuspended in Hanks 's  solution in half the volume of the 
original  extract  taken for ul t racentr i fugat ion.  The suspension was centrifuged at 5000 rpm for 10 rain. 
The supernatant was withdrawn and penicillin and s t rep tomycin  added to it at the rate  of 100 units of each 
antibiotic per  ml fluid. 

Two fur ther  supernatants  were  prepared  by the same method f rom the spleen taken f rom the cadaver  
of a man aged 53 yea r s  dying f rom subacute (treated) r e t i cu lo s i s -hemocy tob l a s to s i s  {leucocyte count in 
the per ipheral  blood 1700/mm3: hemocytoblas ts  31.5%, myelocytes  2.5%, juvenile 0.5%, stab cells  3%, 
polymorphs 8%, lymphocytes 54.5%, monocytes  0.5%), and f rom the enlarged lymph glands of a woman aged 
61 years  with a t rea ted  tumor- l ike  fo rm of chronic lymphatic leukemia (450 000 l eukocy tes /mm 3 blood; 
lymphocytes 92%). The organs  used for  prepara t ion  of the supernatants  were taken 24 h af ter  death. 

The supernatants  thus obtained f rom human leukemic t issue were used to infect a surviving culture 
of normal  human spleen. The surviving culture was prepared  f rom the spleen f rom a woman aged 33 yea r s  
killed in an automobile accident,  by the method descr ibed previously  [1]. The surviving culture of normal  
human spleen was infected with the supernatant  at the rate of 0.2-0.3 m l / m l  medium. After 27 days the cul -  
ture fluid of the surviving culture of normal  human spleen was used to infect a monolayer  of human e m b r y -  
onic kidney (HEK) in a dose of 0.2-0.3 ml of culture f luid/ml medium. Successive passages  thereaf te r  took 
place at intervals  of 20-30 days (the 7th passage af ter  11 days). As a rule culture fluid was used for  the 
passages,  except for  the 4th in which HEK cells  were used instead. To obtain HEK, the embryonic  kidneys 
were obtained f rom mothers  with a negative family h is tory .  As the medium became acidified, alkali was 
added to it or  it was changed. 

Biological tests  were ca r r i ed  out on CC57BR mice,  into which the culture fluid of a 7-day surviving 
culture of normal  human spleen infected with supernatant  f rom human leukemic spleen was injected in t ra -  
peri toneally or  in t raeerebra l ly  (the control  animals were injected with the analogous uninfected culture).  
Other mice of the same line were injected int raper i toneal ly  with mater ia l  f rom a surviving culture of 
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Resul ts  of Expe r imen t s  in which CC57BR Mice were  Injected with a Surviving Culture Infected 
with Supernatant  f r o m  Human Leukemic  T i s sue  and Effect  of Pa s sage  through HEK 

Diagnosis  and m a t e r i a l  

Ret iculos is  - hemocy tob las tos i s ;  7-day 
surviving cul ture  

Chronic lymphatic  leukemia;  7-day 
surviving cul ture  

Uninfected 7-day surviv ing  cul ture  of 
n o r m a l  human spleen (control} 

No. of mice ,  dose,  and mode 
of injection of p repara t ion  

10; 0.05 ml, i n t r a c e r e b r a l l y  

20; 0.5 ml,  in t raper i tonea l ly  

10; 0.05 ml,  i n t r a c e r e b r a l l y  

No. of mice  
surviving un-  
til  a p p e a r -  
ance of f i r s t  
case  of leu-  
kemia  (2 mos.)  

Acute re t i cu los i s  
2nd passage  through HEK 
4th " n . 

13th " " " 

Uninfected HEK (control} 

16; 0.5 ml,  in t raper i tonea l ly  
30; 0.5 ml,  in t raper i tonea l ly  
8; 1 ml,  in t raper i tonea l ly  
33; 0.5 ml,  in t raper i tonea l ly  

*Two cases  of leukemia  were  conf i rmed  by success fu l  t ransplanta t ion .  
tOne case  of l eukemia  was conf i rmed  by success fu l  t ransplanta t ion .  

8 

17 

9 

16 
24 

3 
27 

Number  of 
cases of 
leukemia  

developing 

1 
7* 
3~ 
0 

human spleen at the 2nd, 4th, and 13th pas sages  through HEK infected with supernatant  of human leukemic 
t i ssue .  In control  expe r imen t s  the mice  were  injected in t raper i tonea l ly  with an uninfected HEK cul ture .  

To supp re s s  poss ib le  coexis tent  bac te r i a l  infection the an imals  r ece ived  ant ibiot ics  (monomycin,  
penicill in,  colimycin) in a daily dose of 2000 units pe r  mouse .  

The diagnosis  of leukemia  was made on the bas i s  of the mac roscop i c  pic ture  and a cytological  study 
of the l iver ,  spleen,  bone m ar row ,  and blood f i lms  and the leukocyte count of the sac r i f i ced  mice .  To con-  
f i r m  the diagnosis  of leukemia ,  m a t e r i a l  was t ransp lan ted  into o ther  mice .  

The morphologic  study r evea led  no d i f fe rences  between the exper imenta l  and control  t e s t s  in r e l a -  
tion to HEK cul tures  at  the 2nd, 3rd, 4th, 6th, 7th, 8th, 9th, 10th, 12th, 13th, and 14th pas sages .  

Examinat ion of the control  and exper imen ta l  cu l tures  at the 5th passage  r evea led  foci of monolayer  
a r r a n g e m e n t  of the cel ls ,  fo rming  branching shapes  consis t ing of long cel ls ,  f la t tened f r o m  side to side, on 
the del icate  monolayer .  Foci  of growth of this type were  more  r a r e l y  seen  in the cont ro ls .  

Not until  the l l t h  passage  on the HEK mono laye r  were  sha rp  d i f fe rences  obse rved  between the ex-  
pe r imenta l  and control  cu l tu res ,  e x p r e s s e d  by  different  types  of cel l  growth. In the control  cul ture ,  for  in-  
s tance,  mos t  ce l l s  were  long and spl i t  lengthwise,  with m a r k e d  opa lescence  and with a s t rong  growth poten- 
tial,  whereas  in the exper imenta l  cul ture  the cel ls  were  much s m a l l e r ,  round in shape,  and l e s s  opalescent .  
Judging f r o m  the s ta te  of the monolayer  in the exper imen ta l  cul ture ,  growth of the cel ls  was  c l ea r l y  de -  
p r e s sed .  

The 15th passage  was c a r r i e d  out on a monolayer  of kidney f r o m  an adult monkey Macaca  rhesus ;  
this passage  of the exper imen ta l  cul ture  di f fered ve ry  cons iderab ly  f r o m  the control .  

In the monolayer  of the exper imen ta l  cul ture  rapid  d is in tegra t ion  of the main body of ce l l s  was ob- 
se rved .  Single ce l l s  with obvious signs of degenera t ion  r ema ined  on the glass ,  whereas  in the control  cul-  
tu re  a well  developed rnonolayer of ce l l s  with high growth potential  was  found. 

It is  poss ib le  that in this case  depress ion  of growth in the exper imenta l  cel l  cul ture  was due to a 
t ransp lan ted  agent manifes t ing  i ts  act ion only episodical ly .  

Inject ion of the 7-day surv iv ing  cul ture  infected with superna tant  f r o m  the spleen of a patient  dying 
f r o m  r e t i c u l o s i s - h e m o c y t o b l a s t o s i s  i n t r a c e r e b r a l l y  into CC57BR mice  did not cause  the development  of 
leukemia  in the an imals .  
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The 7-day surv iv ing  cul ture  infected with superna tan t  of the sp leen  f r o m  a patient dying f r o m  chronic  
lymphat ic  l eukemia  l ikewise was r e l a t ive ly  inact ive  (two cases  of l eukemia  in 17 mice ;  see  table).  

Highest  leukemogenic  ac t iv i ty  was shown by HEK cul tures  infected with a 5-day surv iv ing  cul ture  of 
no rma l  human spleen to which had been added the superna tan t  f r o m  the spleen of a patient dying f r o m  acute 
leukemia  ( re t icu los is ) .  As the table  shows, the second passage  through HEK was  re la t ive ly  inactive,  but 
the 4th and 13th pa s s ages  showed we l l -marked  leukemogenic  act ivi ty .  In th ree  cases  the leukemia  was suc -  
cess fu l ly  t ransp lan ted  into o ther  mice  of the s ame  line, but a s t r a i n  capable  of prolonged t ransp lan ta t ion  
could not be obtained.  No c a s e s  of l eukemia  o c c u r r e d  in the control  expe r imen t s .  

Morphological ly  the l eukemias  which developed were  hemoey tob las toses  and mye lose s  with a typica l  
p ic ture:  g ross  en l a rgemen t  of the spleen with mult iple  white nodules;  en la rgemen t  of the pe r iphe ra l  lymph 
glands, thymus,  and l iver ;  changes in co lor  of the o rgans .  

Microscopic  study of i m p r e s s i o n s  of the o rgans  showed as a ru le  ma rked  re juvenat ion  of cel ls  of the 
myeloid  s e r i e s  and absence  of e ry t h ropo i e s i s  in the bone m a r r o w ,  with foci of e x t r a m e d u l l a r y  hemopoies i s  
in the l ive r  and the spleen.  

The leukocyte count of the expe r imen ta l  mice  a few days before  death usual ly  i nc reased  to 30,000- 
80,000; b las t  ce l l s  appeared  in the pe r iphe ra l  blood f i lms .  

When the m e c h a n i s m  of or igin  of l eukemia  in the expe r imen ta l  mice  is  analyzed,  two mos t  l ikely 
poss ib i l i t i es  must  be borne in mind: adaptat ion of the v i ra l  agent  p re sen t  in human leukemic  t i s sue  to mice  
and act ivat ion of a latent leukemogenic  v i rus  of mice  by this agent.  Which of these m e c h a n i s m s  was r e -  
sponsible  for  the appearance  of l eukemia  in these  e x p e r i m e n t s  is not c l ea r ,  and it cannot t he re fo re  be 
concluded ca tegor ica l ly  that  the agent  i so la ted  f r o m  human leukemic  t i s sue  is an et iological  fac tor  in human 
leukemia .  
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