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A react ion of coupling diazotized novocainamide with human somatotropin (SH) followed by 
acetylation leads to the formation of an SH derivative which, although it has no hormonal ac-  
tion, retains the original immunological charac te r i s t i cs  and acquires  additional antigenicity. 
The derivative can thus be used to overcome artificial tolerance to SH experimentally,  when 
the induced antibodies neutral ize the biological action of native SH. It is postulated that azo-  
SH, as an anahormone-antigen,  can be used to induce antibodies capable of blocking human 
endogenous SH. 

The fundamental biological proper t ies  of protein hormones can be separated by chemical modif ica-  
tion and, in par t icular ,  their hormonal action can be abolished while p rese rv ing  their original immunologi-  
cal specificity [2, 3]. The name anahormone-ant igens was given by the wr i t e r s  previously to these der iva-  
tives of protein hormones on the grounds that this c lass  of anahormones can be used for active immuniza-  
tion in order  to obtain immunological neutralization of the corresponding endogenous hormone [5]. 

The main advantage of immunization by anahormones is that hormonal side effects are  absent during 
immunization. However, for neutralization of the endogenous hormone to take place the anahormone-ant igen 
must possess  two proper t ies :  it must have certain antigenic differences f rom the endogenous hormone in 
o rder  to be able to induce antibodies, and at "the same time it must have a s imilar i ty  to the endogenous hor -  
mone so that the antibodies can neutralize the action of the hormone. Prepara t ions  obtained f rom most 
species of animals are unsuitable for human immunization for the purpose of obtaining antibodies neutra l iz-  
ing endogenous SH because of substantial antigenic differences [11]. The use of human SH does not as a 
rule lead to the formation of antibodies because of natural tolerance to this homologous protein. In o rder  
to obtain an immunizing prepara t ion  the antigenic proper t ies  of human SH must be so modified that the anti- 
genic s imilar i ty  with the native hormone remains;  yet, at the same time, additional tolerance is obtained, 
so that the natural tolerance can be overcome.  

The object of the present  investigation was to obtain an anahormone-ant igen of human SH with addi- 
tional antigenicity and to demonstra te  that by means of this prepara t ion art if icial  tolerance to SH can be 
overcome.  

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

SH was obtained f rom human pi tui tary glands [13]. Its biological activity was assessed  f rom the level 
of nonesterif ied fatty acids (NEFA) [9]. To study the immunological p roper t i es  of the SH and its derivatives,  
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TABLE 1. P r o p e r t i e s  of SH and of Its Ace ty l a t ed  A z o - D e r i v a t i v e  

(A - SH) * 

Index Preparation Numerical results 

8H 100--170 Biological effect (increase 
in NEFA level) in percent 

Neutralizing power of antisera: 
tvolu We rum o*P 1 neu- 

A-SH* 

Antiserum against SH 

Antiserum against A-SH 

10--30 

0,25 

0,25 

Titer of antibodies against SH 

Titer of antibodies after ex- 
haustion of SH antisera 

Antiserum against SH 

Antiserum against A-SH 

Antiserum 
against SH 

with SH 

with A -8 H 

Antiserum 
against A-SH 

with SH 

with A-sq 

1:80 000-+20 000 

1:240 000-+46 000 

1:30-+5,8 

1:30211,2 

1:40• 

1:6 000+3 000 

Overcoming of tolerance 
{titers of antibodies in rab- 
bits tolerant to SH) 

After immunization with SH 

After immunization with 
A-SH 

1:20-+6 

1:128 000--+3 800 

*A-SH denotes acetylated azosomatotropin obtained by coupling 

with diazonovo cainamide. 

"~ Dose of A-SH was 10-15 times greater than dose of SH injected. 

the de lay  of p a s s i v e  hemagg lu t ina t i on  t e s t  [14] and the a g a r - d i f f u s i o n  tes t  [8, 12] w e r e  used.  SH a n a h o r -  
mone  was  ob ta ined  by coupl ing SIt with d iazo t i zed  novoca inamide  and ace ty l a t ing  the p roduc t  [1]. To p r o -  
duce t o l e r ance ,  r a b b i t s  w e r e  in j ec t ed  i n t r a p e r i t o n e a l l y  wi th  5 mg na t ive  growth h o r m o n e  i m m e d i a t e l y  a f te r  
b i r t h  and 24 h l a t e r .  Dur ing  the next  3 mon ths  the an t igen  was  in j ec t ed  once a month;  absence  of an t ibod ies  
aga ins t  SH was  d e t e r m i n e d ,  r e v e a l i n g  the deve lopmen t  of a r t i f i c i a l  t o l e r ance .  S ta r t ing  with the 4th month,  
two groups  of t o l e r an t  r a b b i t s  w e r e  i m m u n i z e d ;  the r a b b i t s  of g roup  1 r e c e i v e d  i n j ec t i ons  of na t ive  SH, 
whi le  those of group 2 r e c e i v e d  azo-SH. Both p r e p a r a t i o n s  w e r e  in j ec t ed  mixed with a lumina .  F o r  b io log i -  
cal  a s s a y  of the r e s u l t i n g  a n t i s e r a  the i r  ab i l i ty  to n e u t r a l i z e  the h o r m o n a l  effect  of na t ive  SH was  tes ted.  

EXPERIMENTAL RESULTS 

Table 1 shows that the azo-derivatives of SH possessed no hormonal activity when tested for their 
effect on the blood NEFA level, but they completely retained their original antigenic properties. Meanwhile 
immunization with hormonally inactive azo-SH led to the induction of antibodies in the tolerant rabbits, i.e., 
tolerance was overcome. In control animals immunized with native SH, tolerance remained. This shows 

that coupling SH with diazonovocainamide created additional antigenicity enabling tolerance to native SII to 

be overcome. The neutralizing power of sera against azo-SH was identical with that of antisera obtained 
against native SH. After exhaustion of antisera against azo-SH with native SH, they still preserved anti- 
bodies against azo-SH (from 1:2000 to 1:51,200 in the passive hemagglutination test), whereas antisera ob- 
tained from intact rabbits immunized with native SH lost the ability to react after exhaustion both with 
native SH and with azo-SH. The presence of additional antigenicity in azo-SH also was demonstrated by the 
agar diffusion test (Fig. i). Antisera against azo-SH formed two precipitation bands with this preparation, 
one of them a common band with active SH, whereas antsera against native SH formed only one precipitation 
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Fig. 1 Fig. 2 

Fig. 1. Agar  diffusion tes t  of an t i se rum against  A-SH (1) 
with A-SH in concentrat ions of 1 m g / m l  (2) and 3 m g / m l  
(3) and with native SH in concentrat ions of 1 m g / m l  (4) 
and 3 m g / m l  (5). 

Fig. 2. Agar  diffusion test  of an t i se rum against  A-SH ex-  
hausted by native SH (1) with A-SH in concentra t ions  of 
3 m g / m l  (2) and 1 m g / m l  (4) and with SH in concentra t ions  
of 3 m g / m l  (3) and 1 m g / m l  (5). 

band. Af ter  exhaustion with native SH the an t i s e r a  against  this p repa ra t ion  fo rmed  no precip i ta t ion  bands 
e i ther  with native or  with azo-SH, while an t i se ra  against  azo-SH fo rmed  only one prec ip i ta t ion  band with 
the homologous antigen (Fig. 2), ref lec t ing the p r e sence  of additional antigenicity. 

The r e su l t s  show that a t tachment  of a hapten, in the fo rm of diazonovocainamide,  to the pro te in  mo le -  
cule of human SH bes tows additional antigenicity in a s imi l a r  manner  to that obse rved  in expe r imen t s  with 
nonhormonal  p ro te ins  [10]. The w r i t e r s  have shown that azo-SH, when acetylated,  p o s s e s s e s  no hormonal  
action but fully re ta ins  i ts  or iginal  immunological  c h a r a c t e r i s t i c s  and also acqui res  additional antigenicity, 
so that exper imenta l ly  it can ove rcome  ar t i f ic ia l  to lerance  to nat ive SH. It can accordingly be concluded 
that the azo-SH can also ove rcome  natural  human tolerance to human SH, i.e.,  it can be used as an immuniz -  
ing anahormone to induce antibodies in o rde r  to neutra l ize  the hormona l  action of the endogenous SH. The 
neutral iz ing power  of antibodies against  azo-SH has also been demons t ra ted  by the w r i t e r s  in a study of 
pass ive  se rum therapy in two pat ients  with, in par t i cu la r ,  an insu l in - res i s t an t  for  of diabetes  mel l i tus  [6]. 

The theore t ica l  grounds for  the use  of SH anahormone have been examined by the w r i t e r s  p rev ious ly  
[41. 
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