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A common antigen not found in o ther  human o rgans  is p r e s e n t  in the hemocytob las t s  of pat ients  with 
acute leukemia,  in the human fetal  thymus,  and in the spleen, lymph glands, and mucous  m e m b r a n e  of the 
gas t ro in tens t ina l  t r a c t i n  adult humans .  This antigen was not found in the leukocytes  of healthy donors .  I t  
is postula ted that this  antigen may  be a s soc ia t ed  with ce l l s  of thymic origin.  

I t  is now f i rmly  es tab l i shed  that  t hymec tomy  p r e s e n t s  the development  of some spontaneous o r v i r u s - ,  
rad ia t ion- ,  and chemica l - induced  leukemias  in mice  [6, 7, 9-11]. Implantat ion of the thymus into t h y m e c -  
tomized  mice  r e s t o r e d  the i r  abi l i ty to develop leukemias  [9]. The thymus evidently contains ce l l s  which 
a re  mos t  sens i t ive  to the act ion of leukemogenic fac to r s .  

The object  of this  invest igat ion was to analyze the antigenic s t ruc tu re  of human leukemic t i s sues  and 
of ce r ta in  o rgans  of the human fetus and adult. 

EXPERIMENTAL METHOD 

Ant i s e r a  we re  obtained by immuniza t ion  of rabbi t s  with sal ine e x t r a c t s  of human fe ta l  thymus  glands 
or  of the spleens  of p e r s o n s  dying f r o m  acute hemocy tob las tos i s .  N o r m a l  l abora to ry  methods [3, 4] were  
used to i so la te  leukocytes  f r o m  the blood, to p r e p a r e  antigens for  immunizat ion  and for  tes t s ,  to immunize  
rabbi t s ,  to exhaus t  a n t i s e r a  and i so la te  the total  globulin f rac t ion  f r o m  them, and to de te rmine  pro te in  in 
the ant igens.  The ge l -p rec ip i t a t ion  reac t ion  was c a r r i e d  out in a mic romodi f i ca t ion  [1]. I m m u n o e l e c t r o -  
p h o r e s i s  [5] was a lso  c a r r i e d  out in a mic romodi f i ca t ion  at a potent ia l  gradient  of 8.3 V/cm using a cu r ren t  
of 20-40 mA. 

EXPERIMENTAL RESULTS 

Sera of rabbits immunized with saline extracts of the spleens of persons dying from acute hemocyto- 
blastosis were exhausted with a mixture of sera from healthy donors of blood groups O(I), A(II), and B(III) 
and with saline extracts of liver, kidneys, lungs, and spleen cadavers of persons dying accidentally. The 
exhausted antisera were concentrated 5-6 times by isolation of their total globulin fraction. 

Antihemocytoblastosis sera obtained from 5 rabbits were used in the experiments. The antigens for 
the gel-precipitation reaction contained 5-7 mg protein/ml extract. During interaction between exhausted 
antihemocytoblastosis sera and antigens prepared from the spleen, liver, kidneys, or lung of a person dying 
from the leukemic form of acute hemocytoblastosis, one common precipitation line was [ormed, its ends 
in contact with the walls with normal liver, kidney, and lung antigen and with normal and leukemic human 
sera (Fig. i, A and B). This line bends near the wells containing antigens prepared from normal ]human 
lymph glands and spleen (weakly positive reaction). The antigen corresponding to this line was conven- 
tionally described as hemocytoblast antigen (HA). 

To identify it a test serum consisting of antihemocytoblastosis serum and saline extract of spleen 
from a person dying from the leukemic form of acute hemoeytoblastosis was always used. 
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Fig. i. Gel-precipitation reaction. A: i) Ex- 
tract of lung from a person dying from the 
leukemic form of acute hemocytoblastosis; 
2) serum of a patient with acute hemoeyto- 
blastosis; 3) serum of a healthy donor; 
4 and 5) extracts of normal human lung; cen- 
tral well contains exhausted antihemocytoblas- 
tosis serum. B: i, 2, 3) and 4) extracts of or- 
gans from a person dying from the leukemic 
form of hemocytoblastosis; I) extract of spleen; 
2) ex t rac t  of lung; 3) e x t r a c t  of l iver;  4) ex t r ac t  
of kidney; cen t ra l  wel l  contains exhausted an t i -  
hemocy tob las tos i s  s e r u m .  C: 1) ex t r ac t  of hu-  
man fe ta l  thymus;  2 and 5) ex t r ac t s  of mucous  
m e m b r a n e  of adult human s tomach;  3 and 6) ex-  
t r a c t  of mucous m e m b r a n e  of adult human sma l l  
intest ine;  c e n t r a l  wel l  contains ant i thymus s e -  
r u m  exhausted with ex t r ac t s  of adult and fe ta l  
human t i s sues .  

Immunoe lec t rophore t i c  expe r imen t s  showed that 
HA is s imi l a r  in i ts  e lec t rophore t ic  mobil i ty  to T-g lo -  
bulins of human s e r u m .  I t  did not lose i ts  act ivi ty du r -  
ing lyophilization and was  p rec ip i t a ted  by h a l f - s a t u r a -  
tion with ammonium sulfate.  Saline ex t r ac t s  of n o r m a l  
human organs  were  concent ra ted  3-5 t imes  e i ther  by 
sal t ing out or  by lyophilization, and the i r  content of HA 
was then studied. HA was detected in the concent ra ted  
ex t r ac t s  of n o r m a l  spleen as a wel l -def ined line; i t  
could not be detected in concent ra ted  ex t r ac t s  of the 
l iver ,  kidneys, and lungs. 

The HA content in o rgans  of pat ients  with leuke-  
mic  (one case)  and a leukemic  (six cases)  f o r m s  of 
hemocytob las tos i s  was  studied with the aid of an t ihemo-  
cytoblas tos is  s e ra .  In acute hemocy tob las tos i s  with a 
leukemic blood p ic ture  HA was  found in al l  the organs  
studied (spleen, l iver ,  kidney, and lung), while in the 
a leukemic  f o r m  it  was  found in all  s a m p l e s o f t h e  spleen, 
bone mar row ,  and lymph glands, but not in l iver ,  k id-  
neys,  and, except  in one specimen,  the lung. It  was  p o s -  
tulated that HA is  a const i tuent  of the hemocytoblas t s ,  
and this explains i ts  d i scovery  in al l  o rgans  of the p a -  
t ient  with the leukemic f o r m  of hemocy tob las tos i s .  

To t e s t  this  hypothesis ,  the HA content  was s tud-  
ied in the leukocytes  of healthy donors  and pat ients  with 
va r ious  f o r m s  of leukemia .  In pat ients  with the leuke-  
mic  f o r m  of acute hemocytob las tos i s ,  HA was  c l ea r ly  

de te rmined  in 5 of 7 s amples  of leukocytes  consis t ing a lmos t  en t i re ly  of hemocytob las t s ;  with 2 s amples  
the an t ihemocytob las tos i s  s e r u m  gave a weak  posi t ive  reac t ion .  In other  f o r m s  of leukemia  HA was found 
less  r egu la r ly  in the leukocytes .  With 3 of the 4 s amples  of leukocytes  f r o m  pat ients  with chronic  myeloid  
leukemia  the reac t ion  was weakly posi t ive,  and with 1 i t  is  negative;  of 6 s amples  of Ieukocytes  f r o m  p a -  
t ients  with chronic  lymphatic  leukemia,  HA was detected in one and in the r e s t  the reac t ion  was negat ive.  

HA was  not found in any of the 6 s amp le s  of leukocytes  f r o m  healthy donors  that  were  studied. I t  
l ikewise was not found in the s e r a  of heal thy donors  and of pa t ients  with va r ious  types  of leukemia .  These  
r e su l t s  indicate that  HA is  in fact  a component  of the hemocytob las t s .  

The HA content in the o rgans  of human fe tuses  aged 18-40 weeks  was  studied by means  of the ant i -  
hemocy tob las tos i s  s e r a .  HA was  c l ea r ly  detected in the thymus of fe tuses  at or  before  t e r m .  The reac t ion  
of the an t i s e r a  with spleen ex t r ac t s  f r o m  these  fe tuses  was  weakly posi t ive.  No HA was  found in the l iver  
or  kidney of the human fe tuses .  

To continue the study of HA, ant i thymus s e r a  we re  obtained and absorbed  with the s e r a  of healthy 
donors  and with lyophil ized powders  of ex t r ac t s  of the l iver ,  kidneys, and lungs of adults dying f r o m  injury 
and f r o m  human fe tuses .  Total  globulin f rac t ions  were  i so la ted  f r o m  these  an t i se ra ,  and as  a rule they r e -  
acted only with hemocy tob las t  antigen. Expe r imen t s  with these an t i s e r a  conf i rmed the r e su l t s  obtained in 
the expe r imen t s  with an t ihemocytob las tos i s  s e r a .  At the same t ime,  HA was  c l ea r ly  detected in the mucous  
m e m b r a n e  of the adult human s tomach and smal l  intest ine (Fig. 1C). T r a c e s  of i t  were  poss ib ly  p r e s e n t  
a lso  in the mucous  m e m b r a n e  of the large intest ine,  because  in some expe r imen t s  the prec ip i ta t ion  line 
cor responding  to HA was bent  toward the wel ls  containing ex t r ac t s  of mucous  m e m b r a n e  of the la rge  in t e s -  
t ine.  No HA was  found in the l iver ,  kidneys, lungs, l imb musc les ,  bra in ,  adrena ls ,  o r  p a n c r e a s  of human 
adults and fe tuses ,  or  in the thyroid  and p i tu i ta ry  of adults (the thyroid and pi tu i tary  of the fe tuses  we re  
not inve st igated).  

The expe r imen t s  thus showed that  sero logic  affinity ex is t s  between the blood hemocy tob las t s  of p a -  
t i en ts  with acute leukemia,  human fetal  thymus  t i ssue ,  and the p e r i p h e r a l  lymphoid organs  and mucous  
m e m b r a n e  of the gas t ro in tes t ina l  t rac t .  Two hypotheses  can be put fo rward  to explain the na ture  of the 
affinity. 
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The f i r s t  poss ib le  explanation is  that  HA is an antigen cha rac t e r i s t i c  of young, mi tot ica l ly  act ive 
hematopoie t ie  cel ls  of the lymphoblas t  and hemocy tob las t  type.  This  antigen is  p r e s e n t  in much s m a l l e r  
amounts  in m o r e  highly di f ferent ia ted  blood ce l l s .  I t  is  detected m o s t  c l ea r ly  in the thymus,  because  the 
n u m b e r  of lymphoblas t s  in the thymus is  4-8 t imes  g r e a t e r  than in the p e r i p h e r a l  lymphoid organs .  The 
submucosa  of the gas t ro in tes t ina l  t r a c t  contains col lect ions of lymphoid t i s sue  which a re  difficult to s ep -  
a ra t e  f r o m  the mucous  m e m b r a n e  by d issec t ion .  T r a c e s  of this lymphoid t i s sue  were  pe rhaps  p r e s e n t  in 
the p r e p a r a t i o n s  of mucous  m e m b r a n e  used  for  making the ext rac t ,  and they may have been respons ib le  
for  detection of HA in them.  

Second, it may  be postula ted that hemocy tob las t s  in acute leukemia  a r e  fo rmed  as a r e s u l t  of t r a n s -  
fo rmat ion  and mal ignant  degenerat ion of ce l l s  of thymic  origin, or  thymocytes ,  which a r e  evidently der ived 
f r o m  the epi thel ium of the thymus [2]. The mucous  m e m b r a n e  of the gas t ro in tes t ina l  t r a c t  and the epi the-  
l ium of the thymus  develop f r o m  the en tode rm of the gut. The i r  common cy togenes i s  may  de te rmine  the s e -  
rologic  affinity of leukemic  hemocytob las t s ,  lymphoid ce l l s  of thymic  origin,  epi thal ia l  ce l l s  of the thymus,  
and the mucous  m e m b r a n e  of the s tomach  and intest ine.  

Hemocy tob las toses  a re  probably  one of the f o r m s  of human leukemias  in whose pathogenes is ,  jus t  as 
in the case  of ce r t a in  mouse  leukemias ,  an impor tan t  role  is  p layed by the thymus,  the source  of cel ls  mos t  
sens i t ive  to the action of leukomogenic f ac to r s .  Under n o r m a l  c i r c u m s t a n c e s  these same  ce l l s  may p a r t i -  
cipate in the fo rmat ion  of the immunocompeten t  s y s t e m  of the body. 
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