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Ident ical  antigenic de te rminan t s  were  detected by immunof luorescence  and the cytotoxic t es t  
on the su r face  of human e ry t h roka ryoey t e s  with the aid of antibodies against  a specif ic  antigen 
of mouse e ry th rob l a s t s  (EBAG) d i scovered  p rev ious ly  during a study of Ranseher  leukemia.  
The antigen is  p r e s en t  on the m e m b r a n e  of mos t  nucleated e ry thro id  cel ls  of  the l iver  of human 
embryos  in the e a r l y  s tages  of  development  and in adult human bone mar row ,  but is  not found 
in fetal  thymocy tes ,  neonatal  kidney cells ,  adult human l iver ,  o r  in pe r iphe ra l  blood e r y t h r o -  
cytes .  EBAG evidently p o s s e s s e s  an in te r spec i f i c  de te rminan t  which is common for  m a m m a -  
l i annuc lea ted  e ry thro id  cel ls  and which may se rve  as the i r  specif ic  m a r k e r .  
KEY WORDS: e ry th rob l a s t  antigen; immunof luorescenee  method; eytotoxic react ion;  human 
e ry th roka ryocy t e s .  

A sur face  m a r k e r  antigen speci f ic  for  the ea r ly  s tages  of  different iat ion of cel ls  of the e ry th re id  s e r i e s  
(ery throblas ts )  in mice  (EBAG) was found for the f i r s t  t ime  and its immunochemica l  p rope r t i e s  de te rmined  
dur ing a study of Rausche r  e ry th ro l eukemia  [3]. 

In the p re sen t  invest igat ion the poss ibi l i ty  of using ant i-EBAG antibodies for  the detection of s i m i l a r  
antigenic de te rminan t s  o n t h e  su r face  of human ery thro id  cel ls  was studied by means  of the immunof luorescence  
method and the cytotoxic t e s t  in vi t ro .  

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

Serum against  mouse  EBAG was obtained by immunizing rabbi ts  by injection of Rauscher  v i rus ,  i so la ted  
by u l t racent r i fugat ion  in a s uc ro s e  densi ty  gradient  f r o m  the p l a sma  of BALB/c mice  affected with Rauscher  
leukemia ,  into the popl i teal  lymph nodes [2, 3]. 

Monospecific antibodies against  EBAG were  obtained by decomposing  the prec ip i ta te  in acid medium [5]. 
For  this purpose  the immune  s e r u m  was f i r s t  exhausted with n o r m a l  mouse  s e rum,  c lar i f ied by centr i fugat ion 
for  30 min at 13,000g, and t r e a t e d  with a p rede te rmined  dose of splenic ex t rac t  f rom leukemic  mice.  The r e -  
sult ing prec ip i ta te  was washed and decomposed  in acid medium (pH 3.2). Full detai ls  of the method of obtain-  
ing the antibodies were  given prev ious ly  [3]. 

Bes ides  monospeci f ie  antibodies,  an or ig ina l  s e r u m  agains t  EBAG also was used. In that  case  the s e r u m  
was pre ineubated with an equal volume of healthy human p l a sma  and then adsorbed twice with an equal volume 
of  pe r iphe ra l  e ry th roey t e s  (a mix tu re  f r o m  donors  of  different  blood groups)  and also with l iver  powder or  
f r e e z e - d r i e d  human amniot ic  fluid in the propor t ion  of 80 mg to 1 ml se rum.  Serum of an intact  rabbi t  was 
subjected to the s ame  t r ea tmen t .  React ions with fetal  o r  neonatal  thymus cells  and with pe r iphe ra l  blood e r y -  
th rocy tes  acted as the control  of  comple teness  of  adsorption.  

Cell suspens ions  of e ry th roka ryoey t e s  were  p repa red  f r o m  two types  of mate r ia l .  
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T A B L E  1. I m m u n o f l u o r e s c e n c e  Reac t i on  be tw een  Monospec i f i c  A n t i - E B A G  
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T A B L E  2. Cy to tox i c i t y  T e s t  (CTT) and I m m u n o f l u o r e s c e n c e  T e s t  (IFT) of  A n t i - E B A G  
S e r u m  with Human  E r y t h r o k a r y o c y t e s  
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Fig .  1. L i v e r  o f  6 - w e e k  h u m a n  e m b r y o :  

c l u s t e r s  o f  n o r m o b l a s t s  (ce l l s  with a dense  

nucleus} can be  s e e n  among  h e p a t o c y t e s  
(ce l l s  with a pa le  nuc leus) .  H i s t o l o g i c a l  

s e c t i o n  s t a ined  with h e m a t o x y l i n - e o s i n ,  
200×.  
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Fig. 2. Monoeytes of l iver  no rmob la s t s  
f rom 6-week human embryo ,  t r ea t ed  with 
anti-EBAG se rum:  br ight  luminescence  
of membrane .  Luminescence  mic roscopy ,  
900 x.  

Fig. 3. Monolayer of thymocytes  of 6-  
month human fetus,  t r ea ted  with anti-EBAG 
se rum:  luminescence  absent.  Luminescence  
mic roscopy ,  900 x.  

1. The l iver  of embryos  obtained on the day of therapeut ic  abort ion f rom healthy women between the 6th 
and 12th weeks of p regrancy .  The suspension was p repa red  by frequent ly  washing pieces  of l iver ,  d i spersed  by 
dissect ion needles,  in a 5% solution of lactalbumin hydro lysa te  in Hank ' s  solution, pH 7.2. Centrifugation at 
1000 r p m  for  2-3 min a l ternated with repea ted ly  allowing the resuspended  sediment  to stand in the cold for  5- 
10 min to r emove  any contaminat ing hepatocytes .  The number  of e ry th roka ryocy te s  in f i lms f r o m  the resul t ing  
suspensions ,  s tained by Pappenheim's  method, exceeded 80% of the total  number  of  cells .  

2. Bone m a r r o w  was obtained by s t e rna l  puncture f rom patients  of  group O (I) with mic rosphe rocy t i e  
hemolyt ic  anemia.  In the m y e l o g r a m  of these  patients e ry th roka ryocy te s  accounted on average  for 60% of all 
nucleated cells.  Bone m a r r o w  was placed in the same  medium as embryonic  l iver ,  with the addition of hepar in ,  
and was repea ted ly  washed under  the s ame  conditions. In f i lms f rom the resul t ing  suspension e ry th rocy te s  
accounted for  55-70% of all  cells.  

The indi rec t  immunof luorescence  t e s t  was ca r r i ed  out on an ar t i f ic ia l  monolayer  of living cel ls  adherent  
to glass .  The spec imens  were  examined in the ML-2 luminescence  mic roscope ,  200 cells  were  counted, and the 
percen tage  of luminescent  cel ls  de termined.  The cytotoxic t es t  in vi t ro  was ca r r i ed  out by a modified method 
of G o f e r  and O 'Go rm an  [4], using f resh  guinea pig s e r u m  as complement .  

EXPERIMENTAL RESULTS 

The mos t  convenient object  for  tes t ing the act ivi ty of  anti-EBAG antibodies against  human ery thro id  cel ls  
was found to be embryonic  l iver  in the ea r ly  per iods  of  development ,  at the s tage of in tensive e ry th ropo ies i s .  

Most cei ls  of the resul t ing suspensions  were  e ry th rono rmob la s t s  (Fig. 1). P rac t i ca l ly  all these  cel ls  gave 
intensive luminescence on t r e a t m e n t  with monospecif ic  anti-EBAG antibodies (Fig. 2). The specif ic i ty  of this 
reac t ion  was conf i rmed by the absence of f luorescence  on fetal  thymocytes  (Fig. 3), neonatal  kidney cel ls ,  and 
adult human pe r iphe ra l  blood e ry th rocy tes  T a b l e  1). 
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Simi lar  r e su l t s  were  obtained by the use  of  the initial  ant i -EBAG s e r u m ,  af ter  r emova l  of  antibodies 
against  he te roant igens  by adequate adsorpt ion.  These  s e r a  were  highly act ive in the immunof luorescence  t e s t  
and also,  although r a t h e r  less  so, in the complement -dependent  cytotoxici ty  t es t  (Table 2). 

The speci f ic i ty  of  these  reac t ions  was comple te ly  conf i rmed by the resu l t s  of  additional adsorpt ion t e s t s .  
Adsorpt ion of the s e r u m  both by the t a rge t  cel ls  t h e m s e l v e s  and by Rauscher  mouse  leukemia  cel ls  comple te ly  
neut ra l ized  both reac t ions ,  whereas  adsorpt ion by adult human l iver  cel ls  did not reduce  the act ivi ty of the 
s e r u m  tested.  

The s ame  antigen also was found on the su r face  of adult bone m a r r o w  e ry th roka ryocy te s  (Table 2), with a 
h igher  content of cel ls  of the erythoid s e r i e s  as a r e su l t  of compensa to ry  regenera t ion  (hemolytic anemia).  In 
this case  also the reac t ion  was neut ra l ized  by adsorpt ion of the s e r u m  with mouse e ry thro id  leukemia  cells .  
The r e su l t s  as a whole indicate  that an antigen with a common de te rminan t  with EBAG and, consequently capable 
of  acting as a m a r k e r  of the cell  population, is p resen t  on the m e m b r a n e  of human cells  belonging to the p r e -  
e ry th rocy t i e  s tages  of differentiat ion.  

This fact can be used to solve var ious  p rob l ems .  

Antigens of  adult e ry th rocy te s  have now been studied in cons iderable  detail ,  and as a r e su l t  many anemias  
have been shown to be autoimmune in na ture  and assoc ia ted  with a r e sponse  to var ious  concre te  e ry th rocy t i c  
antigens [1]. Meanwhile p rac t i ca l ly  nothing is  known of the antigens of the p r e - e r y t h r o c y t i e  s tages  of  deve lop-  
ment  of human cel ls  of the e ry thro id  s e r i e s ,  and this is a handicap to the  study of the pathogenesis  of  d i s ea se s  
assoc ia ted  with se lec t ive  damage  to the b o n e - m a r r o w  p r e c u r s o r s  of ma tu r e  e ry th rocy te s  (partial  e ry th rocy t i e  
aplasia) o r  with the depress ion  of the var ious  b ranches  of medul la ry  hematopo ies i s  (pancytopenia). 

The use  of  the t e s t  for  EBAG may  perhaps  make it  poss ib le  to define also the genealogy of the cell  popula-  
t ions in some cases  of  l eukemia  that  cannot at p r e sen t  be di f ferent ia ted e i ther  by the i r  morphologica l  f ea tu res  
o r  the h i s tochemica l  data,  in much the s ame  way as antigenic m a r k e r s  of mouse  lymphoid t i s sue  cel ls  of  the 
Thy, TL,  Ly, and PC types  can be used for  s i m i l a r  purposes  exper imenta l ly .  
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