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The possibil i ty of detecting an embryonic  Ieukemia antigen on blast cells of patients with acute 
leukemia was studied by means of a cytotoxic test  with se ra  and 7S- and 19S-serum immunoglo- 
bulins of placental blood. The presence  of an antigen, detectable by antibodies of the placental 
blood of parturient  women but absent on leukocytes of healthy donors, was demonstra ted on blast 
cells of patients with acute leukemia. 

KEY WORDS: leukemia; embryo- leukemic  antigen; placental sera;  antileukemic antibodies. 

The appearance of antigens charac te r i s t ic  of embryos  in malignant neoplasms has been descr ibed in the 
case of several  human and animal tumors .  Usually the appearance of "embryonic"  antigens can be explained by 
specific derepress ion  of genes essential  for embryonic  development, and by the preserva t ion  of a few "embryo-  
nic" or s tem cells in adult t issues,  or  by a general  disturbance of normal genetic control.  Evidence of the pos-  
sible existence of an embryonic leukemic antigen (ELA) has been published. For  instance, immunodiffusion 
tes ts  have shown that in cer ta in  fo rms  of leukemia the t i ssues  and blood hemocytoblasts  may contain a large 
quantity of an antigen which is regular ly  found in the human fetal and neonatal thymus, but is detected in only 
ve ry  small  concentrat ions in the lymphoid organs and mucous membrane of the gastrointest inal  t rac t  of the 
adult [2]. The use of a cytotoxic test  [3] has shown that the surface of the lymphocytes of patients with chronic 
lymphatic leukemia is charac te r i zed  by antigenic proper t ies  that are  not found under the same conditions on 
normal  lymphocytes but which have something in common with embryonic  t issues .  

The existence of an ELA is confirmed by the following facts:  1) se ra  against eare inoembryonic  antigen 
react  select ively with leukemic cells;  2) antileukemic serum is cytotoxic for the leukocytes of about 30% of new- 
born infants; 3) antigens isolated f rom membranes  of leukemic cells have common proper t ies  with antigens of 
embryonic  t issues  [5], 

The object of this investigation was to study whether ELA can be detected by a eytotoxic test  on blast cells 
of patients with acute leukemia with the aid of antfleukemic antibodies f rom placental blood. 

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

Blast cells f rom eight children aged from 5 to 12 years  with acute lymphoblastic leukemia and leukocytes 
of 10 healthy blood donors (control group) aged from 7 to 12 years  were obtained from heparinized blood. The 
red cells were lysed with 0.83% ammonium chloride solution. Before use the cells were washed three or  four 
t imes in Hanks 's  solution, pH 7.2. Unheated whole placental sera ,  obtained from umbilical  cordblood,  were used 
to detect E LA. Z9S- and 7S-globulin fract ions were obtained by fractionation of the placental  s e ra  on a Sephadex G- 
200 column [6]. The protein concentrat ion in the 19S fract ion var ied  f rom 210 to 980 ~g /ml  and in the 7S f r ac -  
tion f rom 870 to 1500 /~ g/ml.  Ant isera  against human T-globulins (anti-19S and anti-7S) f romA.  G. Behringwerke 
(West Germany) and guinea pig complement were used in the cytotoxic test. 
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TABLE 1. R e s u l t s  of CTT with Leukemic  

Cel l s  (cytotoxlc index) 

A. 12 
V. 13 
T. 14 

Shch. 15 
Ya. 16 

17 
P. 18 
E 19 
R 20 
M. 21 
M. 22 
Z. 23 
Z. 24 

I 

m 

tL is 

I T S  1 9 S  

! 

- -  0,22] -  
-- 0,220,51 

,,3j - 034 
- - -  [o,6~ 

0,281 -- 

0,49 

0,63 
0,27 
0,49 
0,42 

7 

0,26 -- 

0~-66 0,2,~ 
0,66 0,8( 
0,35 -- 
0,26 --  
0,25 --  

7 

§ 

u 

0,39 

0,83 
0,39 
0,39 

Legend.  -) Cytotoxic index under  0.20. 

For  the i nves t i ga t i on  the d i r ec t  and  i n d i r e c t  c o m p l e m e n t - d e p e n d e n t  cytotoxic  t e s t  (CTT) of G o r e r  and 
O ' G o r m a n  were  used  in L e z h n e v a ' s  modi f i ca t ion  [1,4]. The d i r ec t  CTT was c a r r i e d  out as  follows. T a r g e t  
c e l l s  i so la ted  f rom h e p a r i n i z e d  blood were  added to s e r o l o g i c a l  t ubes  at  the r a t e  of 400,000 c e l l s  pe r  tube.  The 
ce l l s  were  i ncuba t ed  with the t e s t  f r a c t i o n s  (0.1 ml  pe r  tube) at 37~ for  30 mira In the con t ro l  the t a r g e t  ce l l s  
w e r e  incuba ted  unde r  the s a m e  condi t ions  but with H a n k s ' s  so lut ion.  Guinea  pig c o m p l e m e n t  (0.1 ml) was  then  
added to a l l  the tubes .  Incuba t ion  with c o m p l e m e n t  con t inued  for 40 rain at  37~176 The l iv ing  and  dead ce l l s  were  

counted  with the a id  of T r y p a n  Blue in  a Goryaev  c h a m b e r .  The cytotoxie  index was ca l cu l a t ed  by the f o r m u l a :  

% of dead ce l l s  in e x p e r i m e n t  - % of dead c e l l s  in con t ro l  

% of l i v ing  c e l l s  in con t ro l  

The r e s u l t s  were  c o n s i d e r e d  to be pos i t ive  if the cytotoxic  index was h igher  than 0.20. F o r  the i nd i r ec t  CTT, 
afLer incuba t ion  of the t a r g e t  ce l l s  with i m m u n o g l o b u l i n  f r a c t i o n s  the ce l l s  were  washed  in 2 ml  of Hank ' s  so lu -  
t ion  and  0.1 rnI a n t i s e r u m  was added to  each tube.  The t ube s  w e r e  incuba ted  at  3Y~ for  30 rain,  a f t e r  which 
(just as  in the d i r e c t  CTT) they  w e r e  incuba ted  with c o m p l e m e n t  u n d e r  the s ame  condi t ions ,  the n u m b e r  of l i v ing  
and dead ce l l s  was  counted,  and  the cytotoxie  index was ca lcu la ted .  

EXPERIMENTAL RESULTS 

Altogethez 24 placental sera and their 19S and 7S fractions were studied by the eytotoxic test. Thirteen 

placental sera were tested on leukemic cells from eight patients and ii placental sera and their 19S and 7S frac- 
tions were tested on leukocytes of i0 healthy blood donors (control). 

In the control no human ELA could be detected on cells from the healthy donors. In every case the cyto- 
toxic tests were negative. Leukocytes of one donor were tested with two sera and each sample of leukocytes 

from nine donors was tested with one placental serum. 

As Table 1 shows, leukemic cells of five patients were tested once in the CTT. In three of them (A., V., 
an~, T.) the results were negative (it will be noted, however, that in two cases the investigation was carried out 

only with the 7S-fraction of placental sera). In two patients tested once only, positive results were obtained: in 

patient Shch. (serum No. 15) in the direct CTT with the 19S protein fraction and in patient Ya. (serum No. 16) in 

the indirect CTT with 7S +anti-7S (positive results of the indirect CTT were considered only if the results with 

the corresponding direct CTT were negative). In the latter case the placental serum could be presumed to con- 

tain noncytotoxie antibodies specific for E LA. 

Leukemic cells of three patients (P., M., and Z.) were tested repeatedly with different placental sera (Nos. 

17-24)o In every case but one (patient P., serum No. 19), in which positive results were obtained only with the 

antisera , the results were positive in both variants of the CTT with the immunoglobulin fractions. It is interest- 

ing that different fractions of different sera gave a positive reaction with leukocytes from the same patient. 
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For instance, the 7S fract ion was cytotoxic with cells  of patient P. in serum No. 17, the 19S-fraction was cyto-  
toxic in serum No. 20, and the 7S and 19S fract ions in se rum No. 18. When serum No. 21 was tested with the 
cells  of patient M. antibodies belonging to the 19S immunoglobulin c lass  were found, while the test  with serum 
No. 22 revealed class  7S antibodies. Only whole placental se ra  (Nos. 23 and 24) were tested with the cells of 
patient Z. In both cases  subtotal lysis  of the leukemic cells was observed. 

Besides the CTT in the above-mentioned modifications, numerous previous investigations undertaken by 
workers  in the w r i t e r s '  l abora tory  showed that sera  and their  19S and 7S fract ions from healthy donors do not 
contain antibodies against leukemic antigens. 

The resul ts  of these investigations suggest that a so-ca l led  embryoleukemie antigen is present  on the su r -  
face of blast cells of patients with acute lymphoblastic leukemia; the antigen is detectable by the cytotoxic tes t  
with complement-dependent antibodies contained in placental blood. The specificity of this phenomenon is con- 
f i rmed by the following considerat ions:  l) significant cytotoxicity is found only when placental se ra  and their  
19S and 7S fract ions and leukemic target  cells are  used (in both the direct  and the indirect CTT); 2) the r eac -  
tions were negative with a combination of cells fron~ healthy donors and placental s e ra  and thei r  19S and 7S f r ac -  
tions; 3) reactions also were negative with a combination of leukemic cells  and sera  and their  19S and 7S f r a c -  
tions from healthy blood donors. 

Antibodies against an embryonic antigen can evidently accumulate in the se rum of pregnant women during 
development of the fetus; in some women antibodies of the 19S-globulin type are  evidently formed whereas in 
others the antibodies are  of the 7S-globulin type; in some pregnant women both 19S and 7S antibodies are  formed 
simultaneously; in one par tur ient  woman no antibodies could be detected by the direct  cytotoxic tests  and they 
were revealed only by the indirect CTT. 

These resul ts  cor re la te  with data obtained by other workers  mentioned above and indicating the possible 
existence of an embryonlc- Ieukemic  antigen. 
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