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ARer  admin is t ra t ion  of the ch loroe thylamine  p repa ra t ions  lenin-3 and K-4 to rabbi t s  the i r  s e r u m  a c -  
quired the p roper ty  of fo rming  prec ip i ta t ion  zones in gel with l i ve r  and spleen ex t rac t s  f rom mice ,  r a t s ,  
rabbi ts ,  and dogs.  These  zones d i f fer  in the i r  ex terna l  appearance  f rom the bands fo rmed  in gel dur ing the 
antigen - antibody reac t ion .  

In the chemotherapy  of malignant  t um or s  w e  still  do not know all the ways by which adapt ive reac t ions  
may take p lace  to the toxic action of an alkylat ing compound introduced into the body. It has  been shown that 
the ehloroethylamine p repara t ion  lonin-3[ehemical  name p- (d i -2 -ch lo roe thy lamino) -nheny laee tamide] ,  if 
introduced into the body seve ra l  t imes  in the fo rm of vaccinat ion injections with F reund ' s  deponent,  y ie lds  
sera  prec ip i ta t ing  in aga r  with e x t r a c t s  of no rma l  homologous and heterologous o rgans  [2]. 

The objec t  of the p resen t  invest igat ion was to study some of the conditions for  obtaining prec ip i ta t ion  
zones during vaccination with the compounds lonin-3 and K-4 [p - (d i -2 - ch lo rop ropy lamino ) -pheny lace ty l -DL-  
methionine ethyl e s t e r ] .  

E X P E R I M E N T A L  METHOD 

The method used in the invest igat ion was Ouchter lony 's  ge l -prec ip i ta t ion  reac t ion  [11], and its m i c r o -  
modificat ion.  T h e  following antigens were  used: 1-4 mg of lonin-3 in 1 ml 5-20,, 0 physiological  sal ine,  s a -  
line ex t r ac t s  of the spleen, l iver ,  and kidney of healthy n-Ace, ra t s ,  rabbi ts ,  and dogs, and pha rmaceu t i ca l  
"/-globulin. The antibodies used were  an t i s e r a  obtained by  immunizing rabbi ts  with compounds lonin-3 and 
K - i ,  T-globulin, and ) ' -globulin t r ea ted  with the compound lonin-3, etc .  Freundts  deponent was  used.  

Depending on the exper imenta l  conditions, lonin-3 was given for  1 immuniz ing inject ion in doses  of 
1, 4, and 10 rag, and compound K-4 in doses  of 15 and 30 mg (the doses  were  de te rmined  by the to.-dcity of 
the prepara t ion) .  Al together  26 exper imen ta l  s e r a  were  p repared :  10 "ant i - lonin ,"  6 "an t i -K-4 ,  �9 2 an t i -  
T-globulin, 4 ant i -T-globul in  s e r e  a f t e r  t r e a t m e n t  of the prote in  before  immunizat ion with the compound 
lonin-3, and 4 mouse  an t i - l i ve r  s e r e  a f t e r  t r ea tmen t  of l ive r  homogenate with compounds lonin-3 and K - 4 .  

Two rabbi t s  of the "ant i - lonin" group rece ived  only the p repa ra t ion  lonin-3 in a dose  of 10 mg, wi th -  
out F reund ' s  deponent. The rabbi t s  of control  group 1 (5 animals)  rece ived  F re tmd ' s  deponent  subcu tane -  
ously only. The rabbi t s  of control group 2 (7 animals)  received no t r e a t m e n t  wha tever .  The s e r e  of 10 
healthy rabbi t s  l ikewise were  tes ted once. As an additional control ,  4 rabbi t  s e r e  agains t  mouse  t i s sue s  
(2 an t i - l i ve r  and 2 ant i -spleen)  and 2 rabbi t  s e r a  against  Ehr l i ch ' s  mouse  ca rc inoma  were  inves t iga ted .  
Native s e r a  were  studied on the 7th, 14th, and 21st days  a f t e r  the end of the immunizat ion  cyc le .  

Al together  54 s e r e  (26 exper imen ta l  and 28 control) were  invest igated in the ge l -p rec ip i t a t i on  
react ion.  

The rabbi ts  w e r e  immunized  in two cyc les .  Each cycle las ted 3 weeks,  and in i ts  cou r se  each  an imal  
was immunized 6 t imes  with equal doses  of the p repara t ions  as  descr ibed  above.  The f i r s t  injection of the 
cor responding  p repa ra t ion  in the cor responding  dose,  as  a suspension in 1 ml physiological  sal ine,  was  
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Fig.  1. Gel-p~-.'.cioitation react ion  of "~nt i - lonin-3"  (rabbits  i m -  
munized with lonin-3 in a dose of 1 rag) (L) and ~ant i -K-4"  s e r a  
(rabbits  immunized  with K-4 in a dose of 30 mg) (K 1) with 10-20% 
and more  higI~fly diluted e.x~racts of dog (2) and rabbit  (4) spleen.  
a, b) Var iants  of the reac t ion .  

give~ - : 'bcutaneously  together  with F r eund ' s  adjuvant (1 ml anhydrous  lanolin, 2 ml minerM oil, 2 ml killed 
BCG). All o ther  p r epa ra t i ons  were  injected in t raper i toneal ly ,  t h e  in te rva l s  between s epa ra t e  cyc les  were  
of 1.5-2 months ,  

The t i s sue  ma te r i a l  in the appropr i a t e  expe r imen t s  was injected in a dose of 500 mg F~r inject ion [4]. 
The rabbi t s  of the T-globulin group rece ived  p l~ rmaceu t i ca l  y-globul in  in a dose  of 0.5 ml pe r  inject ion - 
e i the r  the pure  T-globulin or  t r ea t ed  for  1 h with compound lonin-3 in a dose of 2000 and 8000 rag,/1000 ml  
T-globulin.  At the end of 1 h the y-globulin,  toge ther  with the compound, was injected into rabbi t s  by the 
method desc r ibed  above.  Each rabbi t  thus rece ived  per  injection 0.5 ml of t r ea t ed  T-globulin and 1 or  4 
mg  of the compound lonin-3 depending on the exper iment .  In these  e x p e r i m e n t s  two cycles  of immunizat ion 
w e r e  given. The f i r s t  injection in each cycle  was given with F r e u n d ' s  deponent.  

The rabbi t s  of the "adjuvant w group rece ived  Freund ' s  deponent twice in the dose given above, once 
at  the beginning of each  cycle  of immuniza t ion .  

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

WAnti-lonin-3" and w~'mti-K-4" prec ip i ta t ing  s e r a  were  fo rmed  in 87.5% of cas~.~. The s e r a  obtained 
by immunizat ion  with lonin-3 in a dose of 1 rag, together  with Freundts  deponent for  one vaccinat ing in j ec -  
tion, did not r eac t  with sal ine ex t r ac t s  of no rma l  t i s sues  of the exper imen ta l  an ima l s .  

Saline e x t r a c t s  of mouse,  raL, and rabb i t  l i v e r  and, in pa r t i cu la r ,  spleen gave diffuse prec ip i ta t ion  
zones  with the s e r a  of rabbi ts  immunized with lonin-3 in doses  of 4 and 10 mg together  with F reund ' s  d e -  
ponent (Fig. la ) .  S imi la r  diffuse prec ip i ta t ion  zones were  obt.~lned by the reac t ion  of sa l ine  e.xtracts o, ~ 
l i ve r  and spleen of these c..~perimental ,mimals  with the s e r a  of rabbi t s  immunized with K-4 in doses  of 15 
and 30 mg (Fig. l b ) .  On dilutio,J of the ex t r ac t s ,  s epa ra t e  prec ip i ta t ion  bands appeared  (Fig. 2a). I towever  0 
c l ea r  bands of the type which appea r  in the o rd ina ry  ge l -prec ip i ta t ion  reac t ion  when working with an t i s e r a  
agains t  organs ,  c ance r  t i s sues ,  and T-globulin (Fig. 2b) were  neve r  obtained, On the o ther  band, in e x -  
p e r i m e n t s  with a n t i - ' : v e r  and ant i -y-g lobul ln  s e r a  o 'brained by immunizat ion with the cor responding  m a t e -  
r i m  t r ea ted  with lonin--3, prec ip i ta t ion  zones were  never  obtained {Fig. 2b). Anti-lonin.-3 s e r a  obtained by 
immuniza t ion  with the compound lc[.in- 3 without F reund ' s  deponent ~,~ve nei ther  prec ip i ta t ion  zones nor  
bands with sal ine ex t r ac t s  of th~ t i s sues  of no rma l  exper imenta l  an imals  in gel .  

In control  group 1, during the reac t ion  between ex t r ac t s  of normal  mouse ,  ra t ,  rabbit ,  and dog t i s -  
sues  in gel with the s e r a  of rabbi t s  immunized  with Freundts  deponent only, ne i ther  prec ip i ta t ion  zones 
n o r  bands l ikewise were  found. 

In control  group 2, when ex t r ac t s  of no rma l  t i s sues  of the abovement ioned an imals  we re  t es t?d  in the 
prec ip i ta t ion  reac t ion  with s e r a  of unimmuntzed rabbi ts ,  ne i ther  prec ip i ta t ion  zones nor bands l ikewise 
w e r e  observed. 
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Fig. 2. Gel -prec ip i ta t ion  react ion of "ant i- lordn-3" (rabbits im -  
munized with lenin-3 in a dose of 10 rag) (L 1) and ant i-y-globulin 
{y) se rum and of ant i-y-globulin se rum obtained by immtmlzation 
of rabbits with Y-globulin t rea ted  before  immunizat ion with lontn-3 
r vAth 5-10% ex t rac t s  of mouse spleen (3), mouse l iver  (5), mouse 
Iddney (6), and y-globulin (10). a, b) Variants of the react ion.  

A suspension of the prepara t ion  lonin-3 in physiological saline in var ious concentrat ions gave no p r e -  
eipi'.xtion r6action with se ra  of rabbits  immunized with compounds lonin-3 and K-4o 

When the prepara t ions  were  i m m e r s e d  in l0~  NaC1 solution (as descr ibed  by A. I. Gusev),the haloes 
around the se rum wells disappeared in 2-6 h but the precipi tat ion zones remained for the next 24 h or  
longer - until the end o f  observat ion.  

From the resu l t s  of these investigations and thei r  compar ison with data in the l i t e ra tu re  [1, 3, 5-10] 
it can be concluded that during immunizat ion with a chemical  ant icancer  preparat ion not i tself  possess ing  
antigenic p roper t ies ,  the preparat ion combines with the body proteins and modifies thei r  antigenic p r o p e r -  
t ies .  As a result ,  autoimmunization takes place and autoantibodies appear.  The exis tence of a second 
(direct) mechanism of appearance of precipi tat ion zones may also be postulated.  The diffuse prec ip i ta te  
appears  as a resul t  of binding of the prepara t ions  by se rum prote ins  and modification of the phys icochem-  
ical p roper t ies  of these proteins.* 
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* Valuable advice was given by A. Ya. Kul'berg during the analysis  of these d a t L  
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