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In & previous report [2] it was shown that the resistance to erythrogenic toxin {s increased 24 hours after the
injecdon of 25,000 skin doses intravenously into rabbits reacting to 0.1 skin dose, Animals given a preliminary
intravenous injection of 25,000 skin doses of this toxin sarvived a parenteral injection of a lethal dose whereas
‘injection of such a dose into animals not given 2 preliminary injection of the toxin caused their death,

The phenomenon of rapid increase in resistance has been produced by 2 number of workers in animal ex-
_ periments by bacterial toxins, viruses and bacteria. However, the problem of specificity of the resistance devel-
oping after injection of these agents has not yet been solved,

Several workers {1, 3, 6, 9] assert that resistance dzvelops only to the homologous microorganism or toxin,
i.e., is strictly specific. However, many other workers have shown that the resistance which develops immediate-
ly after injection of bacterial and viral agents is nonspecific in character {4, 5,71

It should be mentioned that in order to ascertain the mechanism which is the basis of this rapidly develop~
ing resistance it is imperative to explain the specificity of this phenomenon, We put forward the hypothesis [2)
that the cause of the rapid increase in resistance after parentéral injection of viruses, bacteriz, toxins and bac-
terial antigens is mobilization of the mechanisms of physiological, natural immunity. However, in such a case
the rapid incréase of resistance must be nonspecific because the mechanisms of natural immunity are known not
to possess specific properties. ‘ ' ‘

In order to ascertain the specificity of this phenomenon we performed cross experiments with erythrogenic
and diphtheritic toxins,

EXPERIMENTAL METHOD AND RESULTS

Fot the experiment 26 rabbits were used which reacted in skin tests to Schick toxin and to 0.1 skin dose of
erythrogenic toxin. An injection of 25,000 skin doses of erythrogenic toxin was given to 12 of these animals.
Three tours later skin tests were made with 1, 4, 19, 20 and 40 skin doses of the same 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 doses. An intravenous injection of 1 MLD of diphtheria toxin was. given to
all these animals 24 hours after receiving the 25,000 skin doses of erythrogenic toxin., 1 MLD of diphtheria toxin

was alw injected into all of the 14 conwol animals which had not received a preliminary injection of erythro-
genic toxin,
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Of the 12 animals receiving preliminary erythrogenic toxin, two died within € days of the injectionof 1
In the congol group 12 animals died within 6 days (Figure 1),

MLD of diphtheria toxin,

A preliminary injection of erythrogenlc toxin was thus shown to have a protective action agajnst diphtherla

woxin,

In the next two experiments the protective action of diphtheria toxin against erythrogenic toxin was tested,

Each experiment made use of six rabbits,

other of five rabbits, All the experimental animals received 1/20 MLD of diphtheria toxin, {ollowed 24 hours
later by an fnjection of 1 MLD of erythtogenic toxin, The control animals received 1 MLD of erythrogenic toxin

only.

In addition, there was cne control group of four rabbits and an~

In these experiments the uiphtheria toxin showed no protective action against erythrogenic toxin; 9 of the
12 experimental animals died, and 7 out of 9 In the conurol group died.

Thus, 24 hours afier injection of 1/20 MLD of

Experiment Control diphtheria toxin the resistance to erythrogenic toxin
25,000 skin 1 MLD of 1 MLD was not increased.
doses of diphtheria of diphtheria toxi
erythrogenic toxin In the next serics of experiments the resistance
toxin @00 of the animals was tested to erythrogenic toxin at &
00 O ®) 00000 longer interval after injection of diphtheria toxin.
00000 0000600 In two experiments 13 animals werc injected
with 1/20 MLD of diphtheria toxin and, three days
@ Died QO suvived later, with 1 MLD. Nine control animals were also

injected with 1 MLD of erythrogenic toxin.
Fig.1, Survival of rabbits after injection of 1 MLD

of diphtheria toxin 24 hours after a preliminary in-
jection of 25,000 skin dotes of erythrogenic toxin.

Of the 13 animals which were given diphtheria
toxin three days before the injection of erythrogenic
toxin, four rabbits died. In the control group all nine

rabbils died,
Experiment Control T Thus three days after injection of 1/20 MLD of
1420 MLD 1 MLD of 1 MLD diphtheria toxin an increased resistance to erythro-

of diph- erythrogen-| of erythrogenic toxin genic toxin was found (Figure 2).

theria ic toxin
toxin It is interesting to note that the resistance of
rabbits to diphtheria toxin was not increased in the
5%% ooeD case where 1 MLD of this toxin was injected 24 houss
LoD after the injection of 1/29 MLD of this same toxin,
nor threc days after: all the animals — conuol and
@ Died O survived experimental — died at the same time, In all prob-

ability the prelitninary dose of toxin imected was too

Fig. 2. Survival of rabbits after injection of 1 MLD large.
of erythrogenic toxin 3 days after preliminary in-

The possibility is not excluded that the resist-
jection of 1/20 MLD of diphtheria toxin. :

ance might have been rajsed if the preliminary dose
of toxin injected had been somewhat smaller. This
problem calls for special swdy.

Thus, after injecting rabbits with 25,000 skin doses of erymrogenic‘wxin their resistance is raised not only
to erythrogenic but also to diphtheria toxin. This was shown by testing animals 24 hours after injecting them
with the first dose of toxin, Three days after injecting the animals with 1/20 MLD of diphtheria toxin their re=

sistance to erythrogenic toxin was raised. On injection of 1 MLD of diphtheria toxin after 24 hours all the ani~
mals died, :

Thus, the increase in resistance found during the first few days after parenteral injection of diphtheria and
erythrogenic toxins is nonspemﬁc.

The experiments carmried out suggest the presence of commen mechanisms of natural immunity as playing



a part in toxemias due to both erythrogenic and diphtherla toxins,

Such a mechanism, as was shown {n the previous report [2] of a study of erythrogenic toxin, is evidently
an increase in the adrenalin content of the blood, Intensification by this means of the reactvity of the sympa-~

thetic sysiem prevents a fall ln blood pressure and the omet of collapse, as a result of which animals die {n tox-
emia,

The fact that certaln workers in some experiments observed cross protection and in others did not, when
producing this phenomenon with different viruses, bacterfa ot toxins, may evidently be explained as follows. In
cases where in order to produce this phenomenon agents were used against which there are common mechanisms
of physlological immunity, as occurred in our experiments with erythrogenic and diphtheria toxins, cross protec=

tion may take place, In those cases where the mechanisms of physiological immunity against the test agents are
~ different, evidently the resistance is increased only to the homologous agent. It {s necessary to study this quese
don further in experiments using different infecting microorganisms and toxins,

SUMMARY

It was demonstrated by experiments on rabbits than in 24 hours after the administration of erythrogenic or
diphtheric toxin there is an increase of the nonspecific resistance to each of these toxins. Resistance which de-
velops after the administration of erythrogenic toxin is connected with increased reactivity of the sympathete
system. This is shown by the rise of the blood adrenalin level. The latter prevents the development of collapss
due to which the animals die during intoxication. This mechanism of physiological immunity is, evidently, the
same in development of resistance to both toxins,
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