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The r e su l t s  of a study of the dose - effect  re la t ionship  for  immuniza t ion  with purified oedemat iens  
toxoid a re  desc r ibed .  Within the dose range  studied (from 1 to 50 antigen units) this  re la t ionship  obeys the 
equation of ant igeniei ty .  The p a r a m e t e r s  of this  equation were  de te rmined  for  the case  under  examinat ion.  

Many inves t iga t ions  have been made of the p r inc ip les  governing the immunologic  r e sponse  in r e l a -  
t ion to dose of toxoid [1-3], but in mos t  of them the p r e p a r a t i o n s  used were  insuff icient ly purif ied.  It  i s  
quite c l ea r  that  the accompanying  ba l las t  p ro te ins  may  have modified the t rue  p ic ture  of the immunologic  
r e sponse  to the antigen concerned because  of poss ib le  ef fec ts  of s t imulat ion or  compet i t ion.  

In the p r e s e n t  invest igat ion the dose - e f fec t  re la t ionships  were  studied in mice  immunized  with 
highly pur i f ied  oedemat iens  toxoid obtained by ou r se lves  in 1967. 
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Fig. 1. Dose -e f fec t  re la t ionship  for  im-  
munizat ion with pur i f ied oedemat iens  
toxoid. 1) Expe r imen t  1; II) expe r imen t  
2; IID mean  r e su l t s  of expe r imen t s  1 and 
2; IV) equation of antigenici ty.  Absc i s sa :  
doses of toxoid (first figures represent 
log of dose), ordinate: log LDs0. 

EXPERIMENTAL METHOD 

The oedematiens toxoid used had a specific activity of 
3900 antigen units/rag protein nitrogen and was kept in a lyo- 
philized state. The toxoid was dissolved and adsorbed on AI(OH)3. 

Noninbred albino mice were immunized subcutaneously 
with doses  of 1, 2, 5, 10, 20, and 50 antigen units.  The dose o f  
adso rben t  was the same  for  aI1 doses .  In the two expe r imen t s  
575 mice  were  immunized .  On the 20th day a f t e r  the single 
immuniz ing  dose the mice  rece ived  i n t r a m u s c u l a r  inject ions 
of var ious  doses  of oedemat iens  toxin because  this method of 
admin is t ra t ion  is a s soc ia ted  with m a x i m a l  sensitivity- of the 
an ima l s  to the toxin [4-6]. 

The value of LDs0 of oedemat iens  toxin was de te rmined  
for  each  group of immunized  mice .  Bl iss ,  s p rob i t  method [6] 
was  used to calculate  the values  of LDs0. 

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

Dose - e f fec t  g raphs  for  each  expe r imen t  sepa ra te ly  and 
a graph of the equation of antigenici ty plotted on the bas i s  of 
the mean  r e su l t s  of both expe r imen t s  a re  given in Fig. 1. They 
show that  in the dose range  f r o m  1 to 50 antigen units the level 
of immunity ,  e x p r e s s e d  as log LDs0,is a l inear  function of the 
logar i thm of the immuniz ing  dose, i .e . ,  that  within the dose 
range studied, the d o s e -  effect  re la t ionship  obeys  the equation 
of antigenici ty which, in this  p a r t i c u l a r  case ,  has  the fo rm:  
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H = 3.348 + 0.548 log D, where  H is the level  of immuni ty  and D the immuniz ing  dose.  I t  follows f rom this 
equation that  when D = 1, H = log LDs0 = 3.348, and LDs0 = 2239, i .e. ,  a f t e r  immunizat ion with one antigen 
unit of toxoid the r e s i s t a n c e  of the mice  is  i nc reased  by 2239 t imes  compared  with unimmunized an imals .  
Calculat ions showed that  the l imi t s  of poss ib le  va r ia t ions  in the immuni ty  level  a f t e r  immuniza t ion  with 
one antigen unit may  be f r o m  794 to 6025 LDs0. Since the same toxoid was used  for  immuniza t ion  of the 
an imals  and the same toxin for  the reac t ing  dose,  these  var ia t ions  evidently depend en t i re ly  on d i f fe rences  
in reac t iv i ty  of the an ima l s  included in the exper iment .  These  r e su l t s  conf i rm yet  again that  immunogenic  
p r o p e r t i e s  of toxoids mus t  be de te rmined  by compar i son  with a s tandard toxoid. 
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