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A considerable volume of experimental and clinical evidence has now been accumulated on the rate of 
development of immunity after revaccination with tetanus toxoid. According to the majority of workers, an 
Increase in the blood antitoxin titers is observed on the 3rd-5th day after revaccination. Separate workers assert, 
however, that after revaccinatfon, the immunological reorganization of the body takes place much more 
quickly and an Increase in the blood antibody Citers is observed during the first 24 hours, or even within a few 

hours of injection of toxtd Into the animal [4, 5]. 

The study of the rate of development of immunity after revaccination is of great practical interest In 
solving the problem of finding a possible substitute for the prophylactic use of serum to prevent toxic infections 
in those previously immunized, in the form of revaceination with toxoids, for these preparations are more readily 
available and cheaper than therapeutic sera. Many workers have indicated that this replacement is possible In 
the prophylaxis of tetanus [1-3, g-8] ~ I~ the U.S. Army, wounded who have previously been immunized 

against tetanus are given tetanus toxoid alone for prophylactic purposes [9]. 

In order to discover the more general character of development of antitoxic immunity after revaccination, 
In our research we used perfringens, oedematiens, botulinus toxoids in addition to tetanus toxoid. 

E X P E R I M E N T A L  METHOD 

The investigations were carried out on animals and also on volunteer members of our staff, and these were 

given primary immunization with concentrated toxoids adsorbed on aluminum hydroxide. 

Lq the first stage we studied the rate of increase of the blood antitoxin titers after revaccinadon in 12 human 
subjects, Experiments were aho conducted on 38 rabbits and 3 monkeys (Macacus rhesus), Before revaccination 
and at various times afterwards, starting at 24 hours, the blood concentrations of perfringens, oedematiens, 
tetanus and bomlinus type A antitoxins were determined. The sera were titrated Individually by the usual method 
in white mice. To excIude variations in the titers of the sera due to the method of titration, the blood antitoxin 
titers in the same animal at different times were determined in the same titration experiment and using the 

same sample of standard toxin and the same batch of mice. 

The animals used In the experiments had received different forms of preliminary immunological 
preparation (immunized once or twice). We studied the effect of primary and revaccination wlth different 

doses of toxids (from 0~t to 5 ml). 

EXPERIMENTAL RESULTS 

In all the experiments the pattern of the results was the same for the various antigens: an increase in the 
blood antitoxin tlters was observed not sooner than 3-5 days after revaceination. An increase in the doses of 
toxoid , replacement of adsorbed preparations by nonadsorbed and the creation of improved condictions for 
absorption of the toxoid (intramuscuIar Injection) had no essential effect on the rate of increase of the blood 
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gig. 1. Increase in the blood titers of perfringens, 
oedematiens and botultnus type A antitoxins in 
rabbits after revaccination. 1) Perfringens; 2) 
oedematiens; 3) botulinus type A .  
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gig. 2. Increase in the blood titers of tetanus and 
botulinus type A antitoxins in monkeys after re,. 
vaccination. 1) Tetanus; 2)botulinus type A. 
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gig. 3. Increase in the blood titers of tetanus anti- 
toxin in human subjdcts after revaccination. 
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antitoxin titerso The experimental results are shown 
in Figs. 1 - 3 .  

It is not only the concentration of antibodies 
in the blood that determines the state of immunity|  
besides humoral factors, an important role is also 
played by tissue insusceptibility, Many workers 
have established that an increase in resistance after 
Immunization may develop sooner than antibodies 
can be detected in the blood of the animals. 

In view of this, in the next experiments, besides 
investigating the blood antibody concentrations, we 
studied the resistance of the animals to toxin at 
different times after revaccination. Experiments 
were carried out on rabbits, using perfringens and 
botulinus type A toxoids and toxins. 

The results of the experiments showed that a 
clear increase in the resistance of the animals to 
toxin'was observed 4-6 days after revaceination, par- 
allel with a considerable rise in the blood antitoxin 
concentration. Two days after revaccination, no 
increase in the blood antitoxin titers could be detected 
by the ordinary methods of titration, but some increase 
in resistance was observed at this t ime, as shown by 
the survival of a larger number of experimental than 
control animals and by the less severe form of toxic 
manifestations in the experimental rabbits. Re- 
vaccination done at the same t ime as the toxin was 
injected has no prophylactic effect: the experimental 
animals died at the same times as the nonrevaccinated 
controls. The use of highly concentrated toxoids, 
increase in their dosage or fractionated injection of 
the preparations did not increase the effectiveness 
of revaccination. 

Altogether we carried out 7 experiments on  
216 rabbits. Similar patterns were obtained in all 
the experiments, 

The increase in the resistance of the animals 
to toxin after revaceination shows itself only 1-2 
days before the increase in the blood antibody 
concentration is found, and not less than 2 days after 
revaceination. The results of 2 experiments are shown 
in the table. 

Our results are in agreement with the findings 
of the majority of workers on the relatively late 
development of immunity after revaccination 
(3-5 days), Our investigations did not confirm findings 
that a very early increase in the blood antitoxin titers 
takes place after revaceination [4, 5]. 

Revaccination, as a method of urgent pmphyl~xts, 
may evidently be used successfully to replace adminis- 
tration of antitoxic serum when the incubation period 
of disease is sufficiently long (tetanus).  The rapid 
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prophylactic effect of revaccination is very unreliable in gas gangrene, in view of the short incubation period 
of this disease. 

SUMMARY 

Investigations conducted on volunteers as wetl as on rabbits and monkeys demonstrated that following 
revacctnation with anaerobic toxolds (perfringens, oedematiens, tetanus, botulinus) the rise of the antitoxin titers 
is noted in the blood not earlier than on the 3rd-5th day. 

An increased resistance to toxins occurs in the revaccinated animals 24-28 bouts before the detectable 
rise of the antibody titer, but is noted only on the 2nd-3rd day after revaccination. 

Replacing the administration of antitoxic serum by revaceination as a method of quick prophylaxis 
may succed only when the disease has a sufficiently long incubation period. 
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