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An antimyeloblastic immune serum (AMS) was prepared by immunizing horses with white blood 
cells  (WBC) f rom a patient with chronic myeloid leukemia (CML) in the blast c r i s i s  stage. The 
serum was exhausted in relation to antibodies against red and white blood cells of healthy donors. 
The AMS continued to have a cytotoxic action on blast cells from the blood of 20 of the 42 patients 
with CML in the blast c r i s i s  s t a g e .  The AMS did not react  with WBC from the blood of patients 
with CML in the chronic phase or f rom patients with other forms of leukemia. Morphological 
observations indicate that the above-mentioned immune serum can be used to identify antigen 
associated with myeloblasts  f rom the blood of patients with CML in the blast c r i s i s  stage. 
KEY WORDS: chronic myeloid leukemia; blast c r i s i s ;  myeloblasts ;  antimyeloblastic serum.; 
eytotoxie reaction.  

The question of the presence  of surface antigens associated with leukemic cells remains  a mat ter  of 
dispute and active discussion [1-6]. In the investigation described below an attempt was made to detect such 
an antigen by means of the cytotoxic test.  

In a previous investigation rabbits and goats were immunized with white blood ceils (WBC) f rom a 
patient with chronic myeloid leukemia (CML) in the chronic phase. The xenogeneic se ra  thus obtained, exhausted 
against hemagglutinins and antigens of normal  WBC, were found to have a cytotoxic action on peripheral  blood 
cells of patients with CML and did not reac t  with normal  thymus and bone mar row cells and WBC [1]. The fact 
that the serum reacted better with WBC of patients in the blast c r i s i s  stage led to the decision to obtain a 
serum agaInst these par t icular  cells. 

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

P. rep.aration of Antimyeloblastic Serum (AMS). Horses were immunized by four injections of a suspension 
of WBC from patients with CML in the blast c r i s i s  stage in a dose of 1. 101~ ll ceils per  Injection. The 
Intervals between the f i rs t  three injections were 7 days and between the third and fourth injections 14 days. 
Blood was taken from the horses  7 days after the end of immunization. 

The serum was inactivated at 56~ for 30 rain and absorbed initially by normal  red blood ceils (RBC) in 
a dose of 5 �9 109 cel ls /ml  to remove  hemagglutinins and hemolysins,  and then by a pool of normal  WBC f rom the 

Labora tory  of Virology and Department of Hematology, Oncological Scientific Center,  Academy of Medi- 
cal  Sciences of the USSR. S. P. Botkin Hospital, Moscow. No. 52 Moscow City Hospital. I. I. Mechnikov 
Moscow Resea rch  Institute of Vaccines and Sera. I. M. Sechenov F i r s t  Moscow Medical Institute. (Presented 
by Academician of the Academy of Medical Sciences of the USSR N. A. Kraevskii.) Translated from Byulleten' 
]~ksperimental 'noi Biologii i Meditsiny, Vol. 83, No. 6, pp. 719-721, June, 1977. Original ar t ic le  submitted 
October 12, 1976. 

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part 
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $7.50. 

853 



30 

20 

10 2 

"! 
t I t I t 

I 3 5 7 9 11 

Fig.  1. Cytotoxic act ion of exhaus t -  
ed AMS on WBC of pa t ien ts  with 
CML in b l a s t  c r i s i s  s tage  and on 
leukocytes  of n o r m a l  donors  
( resu l t  of 31 de te rmina t ions ) :  1) 
WBC of pa t ien ts  with CML in 
b l a s t  c r i s i s  s tage ;  2) n o r m a l  
WBC. A b s c i s s a ,  log 2 of dilution; 
o rd ina te ,  cytotoxic index. 

p e r i p h e r a l  blood of 200 heal thy blood donors  of groups I-IV in doses of between 4 �9 107 and 3.5 �9 106 c e l l s / m l  in 
o r d e r  to r e m o v e  ant ibodies  aga ins t  n o r m a l  WBC ant igens .  

P e r f o r m a n c e  of the Cytotoxic Tes t  (CTT). In inc reas ing  dilut ions (1 /2-1/4096)AMS was poured into 
agglut inat ion wel ls  in a volume of 0.15 ml, and 0.05 ml  of complement  (normal  r abb i t  s e r u m ,  kept at -20~ 
was added to each well .  Complement  was used in di lut ions of 1/2 or  1/4, caus ing  death of not more  than 6% of 
the t e s t  WBC in a p r e l i m i n a r y  t i t r a t ion  expe r imen t .  To the mix ture  of AMS and complement  0.05 ml of WBC in 
a concen t ra t ion  of 1 �9 107 c e l l s / m l  was added. The mix ture  of AMS, complement ,  and ce l l s  was incubated at 
37~ for  30 min,  a f t e r  which 0.25 ml  of 0.25% t rypan  blue was added to each well  and the number  of dead 
(stained) and living (unstained) WBC was counted. The to ta l  number  of WBC counted in the p repa ra t ion  was 
100%. 

O r d e r  of Tes t ing  of AMS with Var ious  Ce i l s .  The AMS, absorbed  with n o r m a l  RBC and WBC, was t e s ted  
for  comple t enes s  of absorp t ion  in the CTT with n o r m a l  WBC. Sera  comple te ly  exhausted in re la t ion  to WBC 
were  t e s t ed  in the CTT with bone m a r r o w  ce l l s  of noncancer  pa t ien ts ,  obtained f rom the r i b s  or  s t e rnum of 
pe r sons  undergoing ope ra t ions  for pu lmonary  t ube r c u l o s i s  and c a r d i o v a s c u l a r  d i s e a s e s ,  with embryonic  l iver  
c e l l s  f rom a 24- to 26 -week-o ld  fe tus  obtained at t he rapeu t i c  abor t ion ,  and withWBC from healthy donors .  The 
exhausted AMS a l so  was tes ted  in the CTT with WBC f rom the p e r i p h e r a l  blood of pat ients  with CML in the 
b las t  c r i s i s  s tage ,  which was the main p a r t  of the  invest igat ion.  

Morpholog ica l  C r i t e r i a  of the Cytotoxic Action of AMS. Fo r  morpho log ica l  identif icat ion of ce l l s  sens i t ive  
to the act ion of the s e r u m ,  the number  of s e p a r a t e  populat ions  of WBC was de t e rmined  in a mix ture  of ce l l s ,  
s e r u m ,  and complemen t  taken in the r a t i o  of 1 : 3 : 1 by volume,  before  and a f te r  incubation at 37~ for  30-60 
min. F i l m s  s ta ined with a z u r e - e o s i n  by Romanovsky ' s  method were  obtained f rom the mix ture  before  and 
a f t e r  the end of incubation and 200 WBC were  counted in each f i lm. The cytotoxic act ion o f  the s e rum on the 
va r ious  populat ions of WBC was de t e rmined  f rom the d i f fe rence  in the i r  number  in the in i t ia l  (before incubation) 

and f inal  (af ter  the end of incubation) p r e p a r a t i o n s .  

E X P E R I M E N T A L  R E S U L T S  

The AMS abso rbed  by WBC f rom the p e r i p h e r a l  blood of healthy donors  in a dose  of 1.5 �9 108-2.5 �9 108 
c e l l s / m l  was comple t e ly  exhausted in r e l a t ion  to n o r m a l  WBC from the blood of the 65 donors  tes ted .  This 
AMS a lso  did not r e a c t  when t e s ted  with n o r m a l  bone m a r r o w  and embryonic  l iver  ce l l s .  Meanwhile,  this  
s e r u m  had a cytotoxic  act ion on the p e r i p h e r a l  blood ce l l s  of 20 of the 42 (47.6%) pat ients  with CML in the b las t  
c r i s i s  s tage (Figs .  1 and 2). A morpho log ica l  study of the p r e pa r a t i ons  obtained f rom a mix ture  of ce l l s  s e n s i -  
t ive to the act ion of the ce l l s ,  complement ,  and s e r u m  showed that  the s e r u m  acted in a s t r i c t l y  definite 
d i r ec t ion  on p e r i p h e r a l  blood mye lob la s t s ;  on incubation of the mix ture  for  30 rain a cons ide rab l e  d e c r e a s e  in 
the n u m b e r  of mye lob l a s t s  was obse rved  in the p r e p a r a t i o n s ,  whereas  the number  of the other  ce l l s  (p romye-  
locy tes ,  mye locy t e s ,  juveni le  ce l l s ,  and so on) was v i r t ua l l y  unchanged. The degree  of the d e c r e a s e  in the 
number  of mye lob la s t s  c o r r e l a t e d  with the pe rcen tage  of k i l led  ce l l s  in the CTT. 
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Fig. 2. Cytotoxic action of AMS on WBC of patients with CML in blast crisis stage. 
Shaded columns indicate normal WBC ; unshaded columns WBC of patients with CML in 
blast crisis stage. Abscissa, number of normal WBC taken for absorption of serum; 
ordinate, cytotoxic index. 

Fig. 3. Cytotoxic action of AMS on WBC of patients with acute myeloid leukemia. Shaded 
columns indicate normal WBC ; unshaded columns WBC of patients with acute myeoloid 
leukemia. Abscissa, number of normal WBC taken for absorption of serum; ordinate, 
cytotoxic index. 

The myeloblast ic s e ra  mentioned above also were studied for the presence of antibodies against WBC 
from the per ipheral  blood of 12 patients with CML in the chronic phase and also of patients with other forms of 
leukemia (six patients with acute myeloid leukemia, five with acute lymphatic leukemia, seven with chronic 
lymphatic leukemia). In this case the se ra  did not reac t  in the CTT against WBC of patients with the above 
forms of leukemia. In the course  of the work it was noted that s e ra  not completely absorbed with respec t  to 
normal  antigens reacted to a much lesser  degree with per ipheral  blood WBC of patients with acute myeloid and 
lymphatic leukemias than with WBC of healthy donors,  possibly an indication of antigenic simplification of the 
patients '  WBC (Fig. 3). 

The resul ts  described above are  evidence that an antigen could be detected by means of a specific AMS in 
the WBC of patients with CML in the blast c r i s i s  stage. This antigen, associated with leukemic cells,  was 
possibly an antigen not present  in normal  WBC or present  in them in minimal amount, not detectable by the 
cytotoxic test  used. The suggestion cannot be completely ruled out that the "leukemic" antigen discovered may 
belong to the sys tem of HLA antigens, forming a specific association on the surface of WBC of patients with 
CML that differs from the associat ion of these antigens on WBC of healthy donors.  However, this suggestion is 
not confirmed by the resul ts  showing that this par t icular  antigen disappeared during a short  r emiss ion  and then 
was again detected in the CTT during a f resh  re lapse (blast cr is is)  in the same patient. The immune xeno- 
geneic serum likewise did not reac t  with leukemic cells of patients with acute myeloid leukemia or  chronic and 
acute lymphatic leukemia in the stage of re lapse  and remiss ion;  this evidently indicated the absence of common 
antigens between leukemic cells of patients with these forms of leukemia and patients with CML in the blast 
c r i s i s  stage. 

The absence of c ross  react ivi ty  between WBC of patients with CML in the blast c r i s i s  stage and patients 
with acute myeloid leukemia may also be of prac t ica l  importance,  for attempts have been made to immunize 
patients with CML with WBC from patients with acute myeloid leukemia in o rde r  to prevent the blast  c r i s i s  
state [7]. 
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