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In some immunologic investigations synthetic polypeptides are used as analogs of mammalian tissue 
substances and also in order  to study their antigenic structure.  A polypeptide capable of inducing autoflnmune 
encephalomyelitis in experimental animals, like the basic protein of myelin, has been synthesized [9, 12]. 
Investigation of the antigenic s t ructure  of collagen has shown that synthetic acetylated hydroxyproline inhibits 
the reaction of the sera  of animals immunized with collagen with connective tissue. In this case the sera 
were tested by the indirect immunofluorescence (IF) method on t issue slices [11]. No reactions could be 
found with connective t issue when sera  of animals immunized with synthetic acetylated hydroxyproli~e homo- 
polymer were tested on t issues [11]. The passive cutaneous anaphylaxis method revealed cross  reactions 
between collagen and a synthetic copolymer containing L-proline and L-glutamic acid [7]. Synthetic polymers 
containing one of the amino acids are usually nonimmunogenic when used for immunization without a c a r r i e r  
protein. At the same time it has been shown that certain homopolymers, such as poly-L-hydroxyproline, 
a re  immunogenic for  guinea pigs but not for  rabbits [11]. It should be pointed out that the obtaining of an 
immune response during immunization with synthetic polypeptides largely depends on the method of immuni- 
zation [14]. 

This paper describes an attempt to obtain an immune response during immunization of rabbits with 
poly-L-alanine (PL-ala) as a resul t  of its injection into lymph nodes with Freund's complete adjuvant [10]. 

L-alanine is known to be one of the amino acids present in collagen [3]. Accordingly the sera of ani- 
mals immunized with PL-a la  were tested by the indirect IF method on sections of myocardial interstitial 
connective t issue (ICT). By the use of the IF method it is possible to obtain nonspecific reactions because 
of the presence of Fc- recep tors ,  reacting with Fc-regions of immunoglobulins [8], in the t issues.  Despite 
the fact that Fc- receptors  have not hitherto been found in myocardial ICT, additional control experiments 
were undertaken to exclude nonspecific reactions. 

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

Synthetic PL-a la  and poly-L-lysine (PL-Iys) tServa, West Germany) were used for immunization. The 
polypeptide in a dose of 300 #g in 0.1 ml of 0.85% NaC1 and 0.1 ml of Freund's complete adjuvant were in- 
jected into the lymph nodes of rabbits ( lst  cycle). The same quantity of polypeptide in 1 ml of 0.85% NaC1 
was injected 1 month la ter  intravenously, intramuscularly, and subcutaneously into the region of the lymph 
nodes [10]. The 3rd and 4th cycles were given like the 2nd, at monthly intervals.  Six rabbits were immunized 
with PL- lys  and 22 rabbits (two batches, consisting of 12 and 10 animals respectively) with PL-ala.  Sera 
obtained before immunization and after the 2nd, 3rd, and 4th cycles were tested by the indirect IF method. 
Antibodies against rabbit IgG, isolated by means of Lmrnunosorbent and label ed with fluorescein [2], were 
used in the IF exper iments  

Preparat ion of IgG and of F(ab')2-1ragments of IgG were obtained f_~om normal and immune sera  [1]. 
These preparations were tested in the gel diffusion test  with antiglobulin serum and compared with control 
preparations. 
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Fig.  1. Tes t ing  of s e r a  f rom rabb i t s  i m m u -  
nized with synthetic polypept ides .  A) Se rum 
of r abb i t  immunized  with po ly -L -a l an ine .  
React ion with myoca rd i a l  ICT cel ls ;  B )  
s e r u m  of rabb i t  immunized  with p o l y - L -  
lys ine .  No reac t ion  p resen t .  Ind i rec t  i m m u -  
no f luo rescence  method.  Magnification: 
objec t ive  • 40, ocu la r  homal  • 3. 

S e r a  against  P L - a l a  in a dilution of 1 : 5 were  absorbed  with an equal volume of e r y t h r o c y t e s  obtained 
f r o m  pe r sons  with di f ferent  blood groups  o r  f r o m  guinea pigs.  Cul tu res  of f ib rob ias t s  i so la ted  f rom the 
guinea pig thymus  o r  bone m a r r o w  also were  used fo r  absorp t ion  [6]. The cu l tu res  of f ib rob las t s  (1 .10  6 
cel ls) ,  washed t h r ee  t imes  with phosphate  buffer  (pH 7.2), we re  added to 0.2 ml  of s e r u m  diluted 1 : 8. The 
m i x t u r e  of s e r u m  with e ry th rocy t e s  o r  f ib rob las t s  was incubated fo r  2 h at 37~ o r  fo r  18 h at  4~ * 

In control  expe r imen t s  s e r u m  agains t  s t r ep tococca l  antigens (antigens of the F-f~act ion) ,  r eac t ing  with 
the s a r c o l e m m a  of the m y o c a r d i a l  m u s c l e  f iber  [1], was used.  Sl ices  of m y o e a r d i u m  f r o m  22 heal thy sub-  
j ec t s  aged f r o m  6 to 25 y e a r s ,  dying f rom t r a u m a ,  and also s l i ces  os bovine,  pig, guinea pig, r a t ,  and rabb i t  
m y o c a r d i m n ,  w e r e  used .  The technique of p r epa r ing  and p r o c e s s i n g  the s l i ces  was desc r ibed  p rev ious ly  [2]. 
The t i s sue  s l i ces  were  incubated with s e r a  or  with p r e p a r a t i o n s  of IgG o r  F (ab ' )2- f ragments  of IgG for  2 h 
at 18-20~C. A f t e r  washing with phosphate  buffer  (pH 7.2) the s l i ces  were  Incubated fo r  35 rain with f l uo re sce in -  
labeled  ant ibodies .  The r eac t ion  was es t ima ted  in the M L - 2  luminescence  m i c r o s c o p e  with a • 40 object ive .  
A homal  • 3 ocu la r  was used  for  photography.  

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

None of the s e r a  obtained f rom the 28 rabb i t s  before  immuniza t ion  or  the s e r a  of s ix  r abb i t s  taken a f t e r  
d i f ferent  cyc les  of  immuniza t ion  with P L - l y s  r eac t ed  with m y o c a r d i a l  ICT f rom m a n  o r  o ther  spec ies  of  

*The  f ib rob las t  cu l ture  was gene rous ly  provided by A. A. Ivanov-Smolenski i ,  working in the L a b o r a t o r y  of 
Immunomorpho logy  (Direc tor ,  P r o f e s s o r  A.  Ya. Fr idenshte in) ,  N. F.  Gamaleya  Inst i tute  of  Epidemtology and 
Microbiology,  Academy  of Medical  Sciences  of  the USSR. 
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Fig.  2. React ion of F (ab ' )2 - f r agment s  of  
IgG isola ted  f rom s e r u m  agains t  p o l y - L -  
alanine with m y o c a r d i a l  ICT ce l l s .  Magnif i -  
cation: object ive • 40, ocu la r  homal  • 3. 

m a m m a l s .  When the s e r a  of an imals  immunized  with P L - a l a  were  tes ted ,  s e r a  of 11 of the 22 rabb i t s  r e ac t ed  
with myoca rd i a l  ICT ce i l s  (Fig. 1). In some  c a s e s  the intensi ty of the reac t ions  i nc rea sed  a f t e r  the 3rd o r  
4th cyc les  of immunizat ion.  Se ra  of  four  rabb i t s  r e ac t ed  with m y o c a r d i a l  ICT in dilutions of 1 : 64-1 : 256, the 
r e s t  in dilutions of 1 : 8-1 : 32. Pos i t ive  reac t ions  were  found to all s amples  of human m y o e a r d i u m  i r r e s p e c t i v e  
of  blood group, and also to all  s l i ces  of  the m y o c a r d i u m  of o ther  spec ies  of m a m m a l s  tes ted ,  except  rabbi t s .  

Weak r eac t ions  in low (1: 8) dilutions of s e ra ,  which r eac t ed  intensively on m y o e a r d i n m  of other  spec ies  
in higher  dilutions, were  d i scovered  on s l i ces  of rabbi t  m y o c a r d i u m  only in ce r t a in  c a s e s .  P r e p a r a t i o n s  of 
IgG and also of F (ab ' )2 - f r agmen t s  of IgG (300 pg /ml ) ,  obtained f r o m  immune  s e r a ,  r eac t ed  with human m y o -  
ca rd ia l  ICT ce l l s .  The  s a m e  p repa ra t i ons  obtained f rom norma l  s e r a  did not r e a c t  with these  s t ruc tu r e s  
(Fig. 2). Af t e r  absorp t ion  of the s e r a  of rabbi t s  immunized  with P L - a l a  by a BCG cul ture  (2 mg  to 0.2 m l  of 
s e r u m  diluted 1: 8), and also by human and guinea pig e ry th rocy t e s ,  the r eac t ions  with the m y o c a r d i a l  ICT 
ce l l s  were  comple te ly  p r e s e r v e d .  Absorp t ion  by cu l tures  of f ib rob las t s  comple te ly  abolished the reac t ion  of 
t hese  s e r a  with ICT ce l l s .  Meanwhile  the r eac t ion  of the  contro l  s e r u m  with s a r c o l e m m a  was comple te ly  
p r e s e r v e d  a f t e r  absorp t ion  with the s a m e  cu l tu res  of  f i b rob la s t s .  

Af t e r  immunizat ion  of r abb i t s  with the synthet ic  homopo lymer  P L - a l a ,  in one half  of all c a se s  s e r a  
r eac t ing  with m y o c a r d i a l  ICT ce l l s  of man  and o ther  m a m m a l s ,  except  r abb i t s ,  were  thus obtained.  Acco rd -  
ingly, the reac t ions  found with m y o c a r d i a l  ICT cannot be c l a s sed  as au to immune.  This  is a m a t t e r  fo r  fu r the r  
study, fo r  the poss ib i l i ty  cannot be ru led  out that  an analogous antigenic de te rminan t  is a Wlatentn de te rminan t  
in the an imals  of  this  spec ies  o r  is loca l ized  in o ther  t i s s u e s .  

T h e r e  is  some  evidence to sugges t  that  the s e r a  of an imals  immunized  with P L - a l a  evidently contain 
antibodies agains t  a t r ue  homopo lymer ,  that  r e a c t  spec i f ica l ly  with m y o c a r d i a l  ICT ce l l s .  Th is  view is  based  
on the  r eac t ion  with the t i s s u e s  when s e r a  with pure  labeled antibodies agains t  IgG a r e  tes ted ,  posi t ive  r e -  
act ions with ICT when s e r a  obtained a f t e r  immuniza t ion  with P L - a l a  we re  tes ted ,  and the absence  of such 
r eac t i ons  with s e r a  taken before  immuniza t ion  o r  a f te r  immunizat ion  with P L - l y s ,  and also the  posi t ive  r e -  
act ions with p r epa ra t i ons  of IgG and F (ab ' )2- f ragments  of IgG isola ted f r o m  s e r a  against  P L - a l a ,  but not 
f rom norma l  s e r a .  

The  product ion of antibodies reac t ing  with ICT did not depend on immunizat ion with the BCG p r e s e n t  in 
the F r e u n d ' s  adjuvant. F i r s t ,  the use  of BCG to absorb  s e r a  does not abol ish these  reac t ions ,  and seeond~ 
the s e r a  of  an imals  immunized  with P L - l y s  with F r e u n d ' s  comple te  adjuvant did not contain any such ant i -  
bodies.  Moreove r ,  it was shown prev ious ly  that  s e r a  of an imals  immunized  with comple te  adjuvant only l ike -  
wise  do not r e a c t  with myoca rd ia l  ICT [5]. 

Cei ls  r eac t ing  with antibodies against  P L - a l a  w e r e  evidently f ib rob las t s ,  for  absorpt ion  of the s e r a  
with a cu l ture  of f ib rob las t s  abolished these  r eac t i ons  whereas  absorp t ion  with e ry th rocy te s  had no ef fec t .  
Absorpt ion  of antibodies by f ib rob las t s  was not connected with F c - r e c e p t o r s ,  for  these  ce l l s  did not r e a c t  
with no rma l  s e r a  and did not abso rb  antibodies r eac t ing  with s a r c o l e m m a  f r o m  the control  s e r u m .  
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The lmmunogenie i ty  of the homopo lymer  P L - a l a  was m o s t  l ikely de te rmined  by i ts  insolubil i ty and by 
the u se  of the method of Goudie et al.  [10], which evidently en su re s  prolonged p r e s e r v a t i o n  of P L - a l a  in the 
l~znphoid t i s sue .  The  study of c r o s s  reac t ions  of other  synthetic  amino-ac id  h o m o p o l y m e r s ,  and also of co-  
p o l y m e r s  containing seve ra l  amino acids ,  with t i s sue s  is in te res t ing .  Copo lymer s ,  as we know, a r e  m o r e  
hnmunogenic  [14]. 

Subsequent tes t ing of s e r a  and antibodies isola ted f rom them with the aid of immunoso rben t s  by the IF 
method can be used to study the antigenic s t r u c t u r e  of t i s sues ,  including ant igens of  lymphocyte  m e m b r a n e s  
and antigens of t u m o r  t i s sues .  Another  impor tan t  t a s k  is the isolat ion of antibodies with the aid of  immuno-  
sorben ts  containing synthetic polypept ides  f rom the s e r a  of  an imals  immunized  with m i c r o b i a l  antigens,  and 
also f rom the s e r a  of  pat ients  with autoimmune d i seases ,  and the subsequent  tes t ing  of these  antibodies on 
t i s sues  by the IF method.  

This  is a p romis ing  approach to the study of the s t r u c t u r e  of c r o s s - r e a c t i n g  antigens of m i c r o o r g a n -  
i s m s  and t i s sues ,  and also of autoantibodies in the s e r a  of man  and exper imen ta l  an imals .  

Some recen t  invest igat ions have been devoted to the c rea t ion  of synthetic  antigens - analogs of m i c r o b i a l  
antigens - with the a im of developing new methods  of vaccinat ion [4]. In this connection a detai led study of  
c r o s s  reac t ions  between synthetic  antigens and t i s sue  antigens is e s sen t i a l  in o r d e r  to exclude the poss ib i l i ty  
of development  of  au to immune reac t ions .  
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