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The azo -de r iva t ive  of human placental  lactogen (HPL) loses  its specif ic  hormonal  action 
but p r e s e r v e s  its or iginal  antigenic c h a r a c t e r i s t i c s ,  so that it can be c lassed  as an 
anahormone-an t igen .  Ant i serum against  the anahormone can block the growth, l ip id-  
mobil iz ing,  and lactogenic effects  of human somato t rop ic  hormone.  It is thus poss ib le ,  
in pr inciple ,  to use act ive immuniza t ionwi th  the azo -de r iva t i ve  of HPL in o rde r  to 
neut ra l ize  the biological  act ion of endogenous somato t rop ic  hormone in a number  of 
pathological  conditions and, in pa r t i cu la r ,  in cancer ,  senile d iabetes ,  and a t h e r o s c l e r o s i s .  

A dis turbance of the regulat ion of somato t rop ic  hormone (SH) and its product ion in excess  is known 
to lie at the bas i s  of s eve ra l  pathological  conditions and to contr ibute to th e development  of ce r ta in  m a l i g -  
nant neop lasms  [3, 4, 6]. Immunological  intervent ion is an impor tan t  m e a s u r e  a imed at neut ra l iz ing  the 
pathogenic effects  of SH [5, 8, 9, 17]. It was shown prev ious ly  that there  is the g rea t e s t  just i f icat ion f r o m  
this point of view for  the use of SH anahormone-an t igens  for  act ive immunization~ These a re  p repa ra t ions  
which, through chemical  modif icat ion,  have los t  the hormonal  p rope r t i e s  of SH and have acqui red  addi-  
tional antigenic de te rminan t s  essen t i a l  for  ove rcoming  the natural  to le rance  to SH [7]. 

Taking into account the antigenic, phys icochemica l ,  and biological  s imi l a r i t y  between SH and human 
placental  lactogen (HPL) [16, 20], and the r e a d i e r  avai labi l i ty  of placentas (compared  with pi tui tary  glands), 
in the invest igat ion descr ibed  below an a t tempt  was made to obtain anahormone-an t igen  on the bas i s  of HPL 
with a view to neu t ra l iz ing  the chief hormonal  ef fec ts  of SHo 

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

HPL was obtained by the method desc r ibed  p rev ious ly  [1], and SH was isolated f rom pi tu i tary  glands 
by the method of Raben [18]. Azo-coupl ing of HPL to 25% sa tura t ion  with diazot ized novocainamide was 
c a r r i e d  out by the method of Golubev et alo [2]~ The growth and l ip id-mobi l iz ing  act ivi ty  of SH was studied 
by the tibial tes t  [10] and by changes in the concentra t ion of f ree  fat ty acids (FFA) in the blood [13] r e s p e c -  
t ively,  and the lactogenic ac t iv i ty  of SH and HPL was studied by the intraductal  tes t  on the m a m m a r y  glands 
of pseudopregnant  rabbi t s  [12]. The rabbi t s  were  immunized with a z o - H P L  by subcutaneous injection of 
15 mg  of the p repa ra t ion  into the region of the ax i l l a ry  and inguinal lymph glands, mixed with F reund ' s  
complete  adjuvant,  at in te rva ls  of 10-14 days .  The t i t e r  of antibodies agains t  SH and against  a s tandard  
p repa ra t ion  of HPL ("placental  lactogen, human" ;  National Institute for  Medical R e s e a r c h ,  London) was 
de te rmined  by Boyden 's  pass ive  hemagglut inat ion tes t  [11]. Ant i se rum obtained 7-10 days a f te r  the 8th-9th 
injection of antigen was used for  the biological  neut ra l iza t ion  test~ 
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TABLE 1. Effect  of A n t i s e r u m  Agains t  A n a h o r m o n e  of Human  
P l acen t a l  Lac togen  (azo-25%-HLP) on Growth Act iv i ty  of SH 
in  the Tibia1 Tes t  

Group No. of Width of tibial 
rats cartilage Change in percent 

(in g ) 

I. Control . . . . . . . . . . . . . . . .  
II. Hydrocortisone (1.5 mg x 3) . . . . . . . .  

III. Hydroeortisone + [SH (0.2 mg• 3)+ normal 
rabbit serum] . . . . . . . . . . . . . . . . .  

IV. Hydrocortisone + [SH (0.2 mg X 3) + 
antiserum against azo-25 qo-HPL] 

10 

12 

293,3_+ 7,8 
164,5+_4,1 

208,0----- 4,4 

166,8___2,4 

--~4,0 
(compared with I) 

+26,8 
(compared with II) 

+1,4 
(compared with II) 

Notes .  1) SH was incuba ted  with s e r a  for 20 h a t  4~ at  the 
r a t e  of 0 .25  ml  s e r u m  to 0~ m g  h o r m o n e .  2) t i t e r  of a n t i -  
bod ies  aga in s t  SH in a n t i s e r u m ,  p roduced  to a z o - 2 5 % - H P L ,  
was  1:8000. 

TABLE 2. Effect  of A n t i s e r u m  Agains t  A n a h o r m o n e  of Human 
P l acen t a l  Lac togen  (azo-25%-HPL) on Lipid-lVrobil iz ing 
Act iv i ty  of SH in  Rabbi t s  

Prepara tion fasting Concentration of FFA (in g eq/liter) 
s t a t e  after 30 m i n  after 60 min. 

I 
SH [6] . . . . . . .  ] 291,7• 
SH + antiserum 

r SH+antiserum [8], . 287,1_+22,8 
P . . . . . . . .  :>0,1 

1004,5--- 138,4 

351,9_+45,4 
<0,01 

802,1• 135,5 

311,5• 13,6 
<o,oi 

after 120 min 

519,0+ 121,3 

293,9---31,1 
> 0,05 

Notes .  1) N u m b e r  of e x p e r i m e n t a l  a n i m a l s  given in p a r e n -  
t he se s .  2) SH in j ec t ed  i n t r a v e n o u s l y  in dose  of 1 . 5 - 2  rag. 
3) SH incuba ted  with a n t i s e r u m  a g a i n s t  a z o - 2 5 % - H P L  for  
20 h at 4 ~ and p roduc t  in jec ted  2-3 days a f t e r  e x p e r i m e n t  
with na t ive  SH at  the r a t e  of 0 . 5 - 0 . 6  ml  s e r u m  to 1 m g  SH. 
4) T i t e r  of an t ibod ies  a ga i n s t  SH in a n t i s e r u m  f o r m e d  
aga ins t  a zo -25%-HPL was 1:4000 =1:8000. 

EXPERIMENTAL RESULTS 

Preliminary experiments showed that 50-i00% saturation of HPL with diazotized novocainamide 
leads to partial loss of its initial antigenic properties. On the other hand, at 25% saturation the original 
antigen characteristics of the HPL were preserved, while at the same time the preparation had lost its 
laetogenic activity. On this basis, the 25% azo-derivative of HPL was classed as an anahormone-antigen 
and used in the subsequent work. The antiserum obtained as the resul~ of immunization of rabbits with 
this anahormone had the ability to neutralize the growth, lipid-mobilizing, and lactogenic activities of 
SH and also the lactogenic activity of HPL (Tables 1 and 2; Fig. I). 

Despite the purely relative immunochemical similarity between SH and HPL [16, 19], antiserum 
against the azo-derivative of HPL thus inhibits the chief biological effects of SH. On this basis, and 
because the azo-derivative possesses no hormonal action of its own, the HPL anahormone can be 
r e c o m m e n d e d  for  the use  in ac t ive  i m m u n i z a t i o n  a imed  at  n e u t r a l i z i n g  the ac t ion  of SH in m a n  in s e v e r a l  
pa thologica l  condi t ions  and, in p a r t i c u l a r ,  in c a n c e r ,  in sen i le  d i abe te s  m e l l i t u s ,  and in a t h e r o s c l e r o s i s  
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Fig.  1. Effect  of a n t i s e r u m  agains t  
azo -de r iva t ives  of human placental  lactogen 
(azo-25%-HPL) on lactogenic act ivi ty  of 
SH and HPL.  Hormones  incubated with 
s e r a  for 20 h at 4~ Incubated m a t e r i a l  
injected int raductal ly  into m a m m a r y  glands 
of pseudopregnant  ( t reated with chorionic 
gonadotropin) rabbi t s .  After  7 days the 
an imals  were  sac r i f i ced  and the effect  
was a s s e s s e d  by the p re sence  and intensi ty 
of fo rmat ion  of mi lk  at the s i tes  of in jec-  
tion of the p repa ra t ions :  1) 200 #g SH+ 
0.4 ml normal  rabbi t  s e r u m ;  2) 100 #g 
HPL + 0 . 4  ml  no rma l  rabbi t  s e r u m ;  3) 
200 pg SH + 0.4  ml  an t i se rum against  
azo-25%-HPL (ti ter against  SH 13,200); 
4) 100 #g HPL + 0o 3 ml  a n t i s e r u m  agains t  
azo-25%-HPL (t i ter  agains t  SH 13,200). 

[6]. In addition, in future it may  prove useful to invest igate  this p repa ra t ion  exper imenta l ly ,  and l a t e r  
cl inical ly,  in ce r ta in  metabol ic  d i s tu rbances  obse rved  in pregnancy .*  
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*Bearing in mind the fact  that a t rophy  of the u te rus  and ovar ies  has been obse rved  a f t e r  act ive immun iza -  
tion of rabbi t s  and r a t s  with native HPL [14, 15], it s e e m s  l ikely that the anahormone cons is t ing  of the 
azo -de r iva t ive  of HPL should be able to influence not only the homeos t a s i s  of ene rgy  metabo l i sm,  but also 
reproduct ive  homeos t a s i s .  
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