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The presence in the pituitary of a factor  causing exophthalmos in animals and man has now been 
demonstrated conclusively [6, 9, 10]. This factor  has been obtained in a reasonably pure form, and its 
distinction from thyrotropic hormone has been proved [7]. 

However, the biological significance of exophthalmic factor  has not been made clear,  and that may 
be the reason w~" an individual substance of hormonal nature is still described as a factor  and not as a 
hormone. 

One of the methods which may be used to study the physiological role of hormones is the inhibition 
of their action. For  t,his purpose an attempt was made to obLain a competitive preparation with an action 
based on the antimetaboiite principal.  

The protein molecule of the hormone is distinguished by a number of charac ter is t ics :  a) the poly- 
specificity of the hormonal effects, b~ its ability to be fixed by the effector organ, c) antigenic propert ies 
dn certain conditions}, and d) participation in hormonal self-regulation (for some hormones}. These prop- 
ex~ies may be separate,  i.e., for some hormones preparat ions can be obtained in which, despite abolition 
of the specific i,ormonal effect, either the affinity for the effector organ, permitting the phenomenon of 
competition, or the initial antigenic charac te r i s t i cs  are  preserved.  Such preparations,  called "anahor-  
rnones" I1], can be used as antimetabolites to counteract  the effect of an unchanged hormone. 

Ace~'lation has proved to be a very effective means  of obtaining anahormones. In this way an acety- 
lated thyrotrophin and somatotrophin have been obtained, capable of competing ~ith the active hormone 
[2, 11]. 

] 'he object of the present  ii~:'~stigation was to attempt to obtain a competitive inhibitor of the exoph- 
thalmic factor  by acetylation. 

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

The exophthalmic factox "~as isolated from unpurified preparations of bovine thyrotrophic hormone 
[4, ~1, and after purification, only t races  of thyrotrophic actix"ity could be found. The exophthalmic factor 
was tested by a radiometr ic  method based on absorption of S ~5 by the dorsal  lacrimal gland or  Harder ' s  
gland of a guinea pig 15]. In each anin,a~ the absorption of S 3s in both glands was determined and the mean 
value obtained. 

! l~ctivation of the exophthalmic factor  was car r ied  out by acetylation with acetic anhydride in a half- 
sat~'_;.~:2 solution of sodium acetate in the presence  of dctergents-nonylphenol  and alkTlbenzenesulfonate, 

In each se r ies  of experiments t~.ur groups of animals were used: controls (group 1); animals rece iv-  
ing acetylated exophthalmic factor  in a dose of 7.5 nag protein {group 2); receiving active exophthalmic 
factor  in the same dose of protein (group 3): and receiving active exophthalmic factor combined ~lth acety-  
fated hormone in five times the dose of active hormone (g'voup 4)~ 

The preparat ion was administered for 4-5 days. On the last day the animals received an in t raper i -  
toneat injection of S ~ in a dose of 60-80 vCi .  
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Effect  of Acetylated Exophthahnic Fac tor  on the Action of the Active ho rmone  

Fac to r  ~ I m i n / I 0 0  ] P 

I 24:2,20 / 

4 

Control 
Acetylated exophthalmic 
Active exophthalmic 

Active exophthalmic plus acetylated t 

11 226 •  
10 363 ~- 23 

12 285 • 17 

0.01 (between 1st and 
3rd groups)  

< 0.01 (between 3rd and 
4th groups) 

* In each animal  the absorpt ion was de te rmined  in two glar, cls. 
Tin one s e r i e s  of exper iments ,  not included in the table, the act ive  hormone was injected 
not with f ive  t im~s,  but with th ree  t imes  the dose of the acetyla ted hormone; in th i s  c._;e 
the absorp t ion  of S 3s fel l  by 50,~ compared  ~ t h  the action of f ive t imes  the dose.  

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

The; r esu i t s  obtained a r e  shown in Lhe table, i!lt~strating that acetyla ted exophthalmic fac tor  does not 
i nc rea se  the absorpt ion of sulfur  by compar i son  with the control .  However,  ~he s imultaneous a d m i n i s t r a -  
tion of act ive and acetyla ted exophthalmic fac tors  essent ia! ly  inhibited the action of the f o r m e r .  Th ree  ' 
t imes  the dose par t ia l ly ,  and five t imes  the dose a lmost  complete ly  aboti.~hed the vis ible  signs of the action 
of the untreated hormone .  

In con t ras t  to the usual exper iments  for  r.evealing competit ion, in the  p r e sen t  exper iment  s the act ive 
f ac to r  was admi~is te red  f i rs t ,  followed af te r  1 h by the inact ivated factor ,  thus demonst ra t ing  the compet i -  
tion m o r e  re l iab ly .  

Acetylation of the exophthalmic fac tor  thus led not o~ly to loss  of i ts  biological  activity,  but also to 
the crea t ion  of a p repa ra t ion  capable  of prevent ing the action of the act ive  exophthalmic factor .  T h e  ace ty -  
fated exophtha!mic f ac to r  may  thus be c l a s sed  as an anahormone.  

The t e r m  "anahormone"  should not be confused ~ t h  "ant ihormone" (an antibody produced  ag.ainst an 
uncharged h o r m o n e ) .  

It  i s  l ikewise  no~ equivalent  to the t e r m  "hormone der iva t ive ,"  for  in this case  it is  uncertain whether  
the der iva t ive  is  b i o l o ~ c a l l y  active in re la t ion  to the cha rac t e r i s t i c s  of the prote in  hormone,  i .e. ,  whether  
it  may be used as an ant imetabol i te  for  specif ic  immunizat ion or  for  acting on regula tory  p r o c e s s e s .  The 
t e r m  "anahormone"  is in some  r e spec t s  analogous to the t e rm  "anatoxin," or  toxoid, but it  is wider  in i t s  
applicat ion than the l a t t e r  because  it applies  not only to the immunological  c h a r a c t e r i s t i c s  [1, 3]. 

Like o thcr  anahormones ,  the p repara t ion  obtained above may be invest igated in re la t ion to s eve ra l  
p rope r t i e s  [3], and p r i m a r i l y  as a therapeut ic  f ac to r  in pi tui tary exophthalmos in man and to study the 
biological  s ignif icance of the exophthalmic fac tor .  
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