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Actylation of sheep luteinizing hormone  inact ivates  i ts  ho rmona l  act ivi ty  but l eaves  i ts  an-  
t igenic specif ic i ty  intact.  The resu l t ing  anahormone re t a ins  i ts  common antigenic p r o p e r -  
t i e s  with human gonadotropins.  

The poss ibi l i ty  of separa t ing  the p rope r t i e s  of a prote in  is of g rea t  in te res t  f r o m  the theore t ica l  
point of view, for  it b roadens  our  knowledge of the s t ruc tu re  of act ive cen t e r s .  In this r e s p e c t  hormona l  
p ro te ins  f o r m  a convenient  object  for  invest igat ion for  they p o s s e s s  as  a rule  s eve ra l  types  of biological  
act ivi ty ,  and they can thus be used  to study the re la t ionship  between s t ruc tu re  and function of the prote in  
molecule .  

The object  of the p resen t  invest igat ion was  to study the poss ibi l i ty  of separa t ing  the hormona l  and 
antigenic act ivi ty  of sheep luteinizing hormone  (LIt). 

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

Gonadotropie ho rm ones  were  obtained f r o m  sheep pi tui tary  glands [7]. Sheep LH was  purif ied by 
ion-exchange chromatography  on CM-cel lu lose  [9] with select ion of the LH 2 f ract ion.  The hormonal  ac-  
t ivi ty of the LH was  de te rmined  by P a r l o w ' s  t e s t  [8], and the min imal  act ive dose was 0.4-0.5 #g. The 
hormona l  effect  was  abol ished by acetyla t ion with acet ic  anhydride in the following manner :  50 mg of 
hormone  was  d isso lved  in 50 ml  sodium phosphate buffer ,  pH 8, and 0.05 ml  of 10% solution of de tergents  
(a wett ing agent of the OP type based  on nonylphenol, containing 13 ethylene oxide res idues  and sodium 
dodecylsulfate) was  added. The solution of the hormone  with the de te rgen ts  was  kept at 4~ for  1 h. Ace-  
tylat ion was  c a r r i e d  out at  0~ under  alkal ine conditions by gradual  addition drop by drop of acet ic  anhy-  
dride (1 ml) and 1 N NaOH solution to pH 8-9.  The excess  of acet ic  anhydride was  r emoved  by d ia lys is  
and the hormone  was  lyophll ized.  

EXPERIMENTAL RESULTS 

As Table 1 shows, acetylation of sheep LH completely abolished its hormonal effect in the test based 
on reduction of the ascorbic acid content in rat ovaries [8], even when the hormone was given in a dose 80 

times greater than the minimal active dose. 

Antisera were prepared in rabbits against the LH anahormone and also against the active prepara- 
tion. Immunization was carried out with the use of Freund' s complete adjuvant by subcutaneous injection 
of 5 mg of each hormone at intervals of 1 week. After 6 weeks the titer of the antiserum against active 
hormone was 1 : 24,000, and against the anahorme 1 : 16,000. Preservation of the original immunological 
characteristics by the anahormone of sheep LH was demonstrated by testing this preparation for its ability 
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TABLE 1. Effect of Acetylation on Hormonal Activity of Sheep LH 

Prepara t ion  

Physiological  saline 
Native hormone 

Acetylated hormone 

Dose (in ~g) 

m 

4 
16 

350 

Number 
of r a t s  

6 
5 
5 

10 

Concentration of 
aseorbic  acid in 
ra t  ovar ies  (in 
#g/100 mg weight) 

i00.0 
62.5 
31.8 
95.5 

P 

0.002 
0.002 

> 0.535 

L 

Fig. 1 Fig. 2 

Fig. i. Ouchterlony's gel diffusion test: 3) sheep LH; 
4) human pituitary gonadotropin; 56) serum against ace- 
tylated sheep LH. 

Fig. 2. Ouchterlony's gel diffusion test: 1) human LH; 
4) antiserum against sheep LH; 60) antiserum against 
sheep follicle-stimulating hormone; 358) antiserum 
against human LH; 56) antiserum against acetylated 
sheep LH. 

to inhibit hemagglutination. The original sheep LH inhibited the hemagglutination reaction in a dilution of 
1 : 320, and the aeetylated LH in a dilution of 1 : 240. In other words, the aeetylated derivative, deprived 
of its gonadotropic action, retained not less than 75% of its original antigenicity. 

In Ouchterlony's gel-diffusion test, antiserum against the aeetylated hormone gave a distinct pre- 
cipitation band with the active sheep LH (Fig. i). 

In addition, the antiserum obtained against inactivated sheep LH reacted with human luteinizing 
gonadotropin. Antiserum against the anahormone reacted in the hemagglutination test in the same dilutions 
(1 : 16,000) both with the original sheep LH and with the preparation of human LH. This indicates, first, 
the antigenic similarity between human and sheep LH, and second, that the inactivated hormone, against 
which the antiserum was prepared, still preserved its initial immunological characteristics. In the pre- 
cipitation test, antisera against the active and inactivated sheep hormone as well as antiserum against 
human gonadotropin formed confluent precipitation bands with human LH, indicating the possession of com- 
mon antigenic properties by all three preparations: the active sheep LH, the inactivated sheep LH, and 
human LH (Fig. 2). 

To confirm more fully the specificity of the immunological reaction, experiments were carried out 
to study neutralization of the hormonal action of sheep and human LH by antiserum prepared against inac- 
tivated sheep LH. The results of these tests, are given in Table 2, demonstrate that the action of human 
LH can be completely neutralized by antiserum prepared against inactivated LH of animal origin. 
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TABLE 2. Biological Neutra l izat ion of Human Pi tu i ta ry  Gonadotropins by Ant i serum Against  Acetylated 
Sheep LH in P a r l o w ' s  Tes t  [8] (M~m) 

Experimental conditions 

Physiological  saline 
40 ~g human LH +0.7 ml  no rm a l  rabbi t  s e r u m  
40 ~g human LH + 0.7 ml  s e r u m  against  aeetyla ted  

sheep LH 
Physiological  saline 
40 #g human LH + 0.7 ml  no rm a l  rabbi t  s e r u m  
40 ~g human LH + 0.7 ml  s e r u m  against  aee ty la ted  

sheep LH 

Number  
of r a t s  

Concentrat ion of 
a scorb ie  acid in 
r a t  ova r i e s  
(~g/lO0 mg weight) 

68.9~5.0 
29.0+7.5 

71.3• 
82.7• 
34.6~-2.4 

76.6~-6.2 

P 

i 

< 0.002 

> 0.1 

< 0.001 

> 0.1 

TABLE 3. Suppression of Activity of Human Pi tu i ta ry  Gonadotropins by Ant i se rum Against  Sheep Pi tu i ta ry  
LH in the Mouse Uterus  Tes t  (M• 

Exper imenta l  conditions 

3 #g human LH + 0.5 ml  no rm a l  rabbi t  s e r u m  
3 ~g human LH + 0.5 ml  a n t i s e r u m  against  act ive 

sheep LH 
3 ~g human LH + 0.5 ml  a n t i s e r u m  against  ace ty la ted  

sheep LH 

Number  
of an imals  

12 

10 

Weight of u te rus  
(in rag) 

30.2 ~3.2 

6.8-~0.6 

9.3~=0.9 

P 

< 0.001 

< 0.001 

To conf i rm this  impor tant  conclusion, expe r imen t s  were  c a r r i e d  out to study biological  neu t ra l i za -  
tion, using yet  another  method of evaluating hormona l  act ivi ty:  the t e s t  based  on the inc rease  in weight 
of the u te rus  (Table @. C ros s ed  interact ion a lso  was  obse rved  between human  gonadotropins and ant i se-  
r u m  against  inact ivated LH, and it was  mani fes ted  as inhibition of the gonadotropic action of human LH. 

The r e su l t s  of th is  invest igat ion a r e  evidence of the s t ruc tu ra l  separa t ion  of the cen te r s  respons ib le  
for  hormona l  and immunologica l  specif ici ty  in the hormone  pro te in  molecule .  Acetylation,  which blocks 
f ree  amino-g roups  and, to some extent  a lso,  hydroxyl  groups  abolished the hormonal  effect  without dis-  
turbing the initial antigenic p rope r t i e s .  Consider ing that  the p rocedu re s  we re  c a r r i e d  out in the p resence  
of ionic and nonionie de tergents ,  it also s e e m s  likely that  the antigenic p rope r t i e s  l ikewise a re  not de t e r -  
mined by the configurat ion of the molecule .  Theore t ica l ly ,  it follows f r o m  the separa t ion  of the p rope r t i e s  
of the hormonal  prote in  obtained in th is  investigation that act ive immunizat ion  is  poss ib le  against  the na-  
t ive hormone ,  using inact ivated hormone  as the antigen. This  conclusion is conf i rmed  by the r e su l t s  of 
biological  neut ra l iza t ion  of the hormonal  effect  of LH by an t i s e rum against  ace ty la ted  LH. Because  of this  
p roper ty ,  acetyla ted  LH can be c l a s sed  as  an anahormone,  i .e. ,  as  a der iva t ive  of the prote in  hormone  in 
which loss  of hormona l  act ion does not lead to loss  of the or iginal  antigenicity in th is  case  [1-6]. More-  
over ,  the or iginal  antigenic p r o p e r t i e s  were  p r e s e r v e d  not only against  homologous LH, but also against  
human  LH. As a r e su l t  of this ,  the a n t i s e r u m  p r e p a r e d  against  the anahormone of sheep LH reac ted  in 
immunologica l  t e s t s  with native human  LH and was  abte to inhibit i ts  hormona l  effect .  These  c r o s s e d  in- 
t e r ac t ions  between anahormone of an imal  or igin  and human  hormone  may  be of significant p rac t i ca l  
impor tance .  
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