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in a [xcvious repo~t [2] it was shown that the rezistance to erythrogenlc toxin is increased 24 hours after the 
injection of 25,000 skin doses intravenously into rabbits reacting to 0.1 skin dose. Animals given a preliminary 
inuavenous injection of 25,000 skin doses of this toxin ~u~vived a parenteral injection of a lethal dose whereas 
injection of such a dose into animals not given a preliminary injection of the toxin caused their death. 

The phenomenon of rapid increase in resistance has been produced by a number of workers in animal ex- 
�9 Poriments by bacterial toxins, viruses and bacteria. However, the problem of specificity of the resistance devel- 
oping after injection of these agents has no~ yet been solved. 

Several worken [1,3, 6,9] assert that re.stance develops only to the homologous microorganism or toxln, 
i.e., is strictly specific_ Howe~,er, many other workers have shown that the resistance which develops immediam- 
ly after i~ject ion of bac ter ia l  and vi~al agents is n o m p e d f i c  in character  [4, 5, 7]. 

it .~5ould be mentioned that in order to ascertain the mechanism which is the basis of this rapidly develop- 
ing resis'.ar~e it is imperative to explain the specificit T of ~is phenomenon. We put forward the hypothesis [2] 
that the cause of the rapid increase in resistance after parenteral  injection o[ viruses, bacteria,  toxins and bac-  
t e r ia l  antigens is mobilization of the mechanisms of physiological, natural immunity. However, in such a cam 
the rapid incrdas~ of resistance must be nonspeci{ic because the mechanisms of natural immunity are known not 
to possess specific proper~es. 

In order to ascertain the specificity of this phenomenon we performed cross experiments with erythrogenic 
and diphd~cHdc toxins. 

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

Fo~ the exper iment  26 rabbits were used which reacted in skin tests to Schick toxin and to 0.1 skin close of 
c r y t h r o ~ n i c  ~ x i m  An in jec t ion  of  25,.000 skin ~ s c s  of e~,throgenic toxin was given to 12 of these animals.  
Three lic~rs later  skin te~-ts were made with 1 . 4 .  10, 20 and 40 sl~n doses of the s~me toxin. After 24 hours It  
was found that of the 12 rabbits, in seven the reaction was absent in 40 skin doses, one did not react to 20 skin 
doses and four did not react to 10 skin do~s. An in~'~venous injection of 1 MLD of diphtheria toxin was given to 
a l l  them animals  24 hours after  rece iv ing  the 25,0C~) s ~ n  doses of eryth~ogenic toxin. 1 MLD of diphtheria toxin 
was ak~o ir~ectedinto all of the 14 conlzol a~imab -~'.~ich had not received a preliminary injection of erythxo* 
ge nic ~o~iu. 
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Of thu 12 animals receiving prt:limlnary t:r),throgenlr toxin, two died within 6 days of the injection of I 
MI.D of diphtheria toxin. In d~e co,tool group 12 animals died within 6 days (Figure 1). 

A preliminary injection of urythrogcnic toxin was thus shown to have a protective action against diphtheria 
toxi n. 

In the I~cxt two t~xperiments the protective action of diphtheria toxin against erythrogcntc toxin was tested. 

Each experiment made u~ of six rabblu. In addition, there was one control group of four rabbits and =n- 
ofl~cr of five rabbits, All the experimental animals received 1/20 MLD of diphtheria toxin, followed 24 hours 
later by an Injection of ! MLD of e~'thtogcnic toxin. The control animals received I IviLD of etythrogenlc toxin 
orl |y, 

In these experiments the ~lp~thefla toxin showed no protective action against erythrogen|c toxin; 9 of the 
12 experimental animals died, and "/out of 9 in the control group died. 

Thus, 24 hours after Injection of 1/20 MID of 
diphfllcria toxin the resistance to erythrogerdc toxin 
was not increased. 

In the next series of expeflm~nts the resistance 
of the animals was tested to erythrogenic toxin at a 
longer interval after injection of diphtheria toxin. 

In two experimen~ 13 animals were injected 
with 1/20 MLD of diphtheria toxin and, three days 
later, with 1 MLD. Nine control animals were also 
injected wifll 1 MLD of erythrogr toxin. 

Fig.1. Survival of rabbits after Injection of 1 MLD 
Of the 13 animals which were given diphtheria of diphtheria toxin 2~ hours after a preliminary in- 

toxin threc days before file injection of erythrogenic jection of 25,000 skin do-~es of etythtogcnir toxin. 
toxin, four rabbits died. In the control group all nine 
rabbits died. 

Thus three days after injection of 1/20 MLD of 
diphtheri a toxin an increased resistance to erythro- 
geRic toxin was found (Figure 2). 

It is interesting to note that the resistance of 
rabbits to diphtheria toxin was not increased in the 
case where 1 MLD of this toxin was injected 24 hou.-$ 
aftet the injection of 1/20 MLD of this same toxin, 
nor three days after: all the animals - control and 
experimental - died at the same time. In all prob- 
ability the preliminary dose of toxin lrdected was too 

Fig. 2. Survival of rabbits after injection of 1 MLD large. 
of erythrogenic toxin 3 days after prelimina~ 7 in- The possibility is not excluded that the resist- 
jection of 1/20 MLD of diphtheria toxin, ante might have been raised if the txeliminary dose 

of toxin injected had been somewhat smaller. This 
problem calls for special study. 

Thus, after injecting rabbits with ~ .000 skin doses of erythrogenic toxin their ~esistance is raised not only 
to erythrogenic but also to diphtheria toxin. This was shown by testing animals 24 hours after injecting tlmm 
with the first dos~ of toxin. Three days after injecting the animals with 1/20 MLD of diphtheria toxin their te-  
.-i.~tance to erythrogenic toxin was raised. On injection of I MLD of diphtheria toxin after 24 ho,ars all the ani,- 
reals died. 

Thus, the increase in rcsistara:e found during u-he first few days after parcnteral injection of diphtheria and 
e~'flarO~lXic toxins is nonspedfi,r 

The experiments carried out suggest the presence of common mechanisms of natural immunity as playing 
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a part in toxemias due to both erythrogenic and diphtheria ~oxim. 

Such a mechanism, as was sh~)wn in the previou~ ~port  [2] of a study of erythrogenic toxin, is evidently 
an |ncrc.ase in the adrenalin cor~ent of the blood. Intensification by this means of the reactivity of the sympa- 
thctlc system prevents a fall in blood pressure and the omet of collapse, as a result of which animals die in rex- 
emil .  

The fact that certain workers in some experiments observed cross p~otection and in others did no~ when 
producing this phenomenon with different viruses, bacteria c~ toxira, may evidently be explained as follows. In 
ca~i where In order to produce this pl~enomenon agents were used against which there are common mechanlsma 
of physiological immunity, as occurred in our experiments with erythrogenlc and diphtheria toxlra, cross pcozec. 
tion may take place. In t.hose cases where the mechanisms of physiological immunity against the test agents am 
different, evidently the resistance is in.eased only to the homologous agent. It is necessat 7 to study this ques- 
tion further In experlments using different infec~ng rnlcroo~ganisms and toxins, 

SUMMARY 

It was demonstrated by experiments on rabbits than in24  hours after the administration of erythrogenic 
diphtheric toxin there is an increase of the nonspecifiC resistance to each of these toxins, Resistance which de- 
velops after ~he admiv.istration of erythrogenic toxin is connected with increased reactivity of the sympathetic 
system. This is shown by the rise of the blood adrenalin l e v e l  The latter prevents the development of col la l~  
due to which the animals die during Intoxication. This mechanism of physiological imm.nity is, evidently, tim 
same in development of resistance to both toxins. 
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