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Until now, the problem of the relationship between increased sensitivity and immunity has not been sufficiently
studied, and published reports are widely at variance. Thus, Dews and Code [5}, and Cohen, Walsh and Dzury [4]
have stated that the effect of cortisone, mustard gas, or total x-irradiation suppresses the development of sensitiza-
tion, allergic shock, and the elaboration of specific antibodies. A. A. Kolchurina [2] showed that in guinea pigs
which had received a single injection of purified adsorbed diphtheritic toxoid, sensitization was about twice as high,
and the amount of antitoxin 20 times higher than in animals which had received native toxoid. Nevertheless, from
their experiments, Baserga and Bergamini [3] concluded that the level of specific antibodies does not play a prin-
cipal part in sensitization or desensitization. Uhr, Pappenheimer, and Yoneda [6] observed allergic reactions to take
place after an intracutaneous injection of diphtheric toxin or toxoid without any specific antibodies appearing in
the serumn. Therefore, in considering the relationship between increased sensitivity and immunity, L. A. Zil'ber [1]
stressed that we do not know "whether these conditions which contrast so strikingly in their appearance are neces-
sarily associated with each other or dependent one upon the other, or whether the production of each may take place
independently."

The object of the present investigation has been to compare the strength of antitoxic immunity with the ap-
pearance of allergic responses, after immunizing with adsorbed and with native tetanus toxoid.

EXPERIMENTAL METHOD
The experiments were carried out on 30 male and female smooth-haired guinea pigs weighing 350-500 g, and
on 24 male and female chinchilla rabbits weighing 2.5-3 kg. The tetanus toxoid was prepared by the N. F. Gamaleya
Institute of Experimental Medicine, AMN SSSR. Two batches of purified concentrated tetanus toxoid adsorbed on
aluminum hydroxide were used; No. 16 contained 500 binding units (8U) per ml, and the other (No. 74) contained
200 BU. One batch (No, 377) of native tetanus toxoid contained 40 BU,

The animals were immunized with two injections given at an interval of 20 days, and were revaccinated three
and a half months later. The purified concentrated and adsorbed toxoid was given as an injection of 0.5 ml, while
for the native toxoid, 1 ml was given at the first and 2 ml at the second injection and at the revaccination,

The antitoxin concentration was determined before the injections, at various periods during the primary im-
munization, and after the revaccination, The estimation was made on white mice by the usual method.

EXPERIMENTAL RESULTS

The first injection of either the native or the adsorbed toxoid caused no local reactions, apart from some small
indurations which were formed 3-5 days after the injection of the adsorbed toxoid. After the second injection and
revaccination, in most of the guinea pigs there was a dense edema and an infiluation of the subcutaneous tissue; it
was either limited to the site of the injection or included a large part of the side and of the abdominal wall. In-
filtrations appeared 24 howrs after the injection, they were maintained and somewhat increased during the next 24
hours, and then disappeared leaving no trace. It therefore appeared that the edema and infiltration constituted a
slow allergic response to the injected antigen. Results on the relationship between the level of antitoxin in the blood
and the allergic response caused by repeated injections of toxoid are shown in Table 1.
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The results given in Table 1 show that there was a definite relationship between the level of antitoxin in the
blood and the occurrence of local responses to repeated injections of toxoid, In the response to the first injection
either of adsorbed or of native toxoid, when there was no antitoxin in the blood, there was no allergic reaction. When
the concentration of antitoxin was increased, the number of animals responding by an allergic edema to repeated in-
jections of tetanus toxoid increased.

1t should be noted that inguinea pigswho were immunized with adsorbed toxoid and in whom the level of anti-~
toxin was always higher, the allergic reactions occurred more frequently than in those which had been injected with
native toxoid. The allergic reactions to repeated injections of tetanus toxoid occurred only in guinea pigs, and never
in rabbits, despite the fact that they were injected in the same way and showed the same level of antitoxin in the

blood.

The relationship between the level of antitoxic immunity and allergy was shown more clearly by intracutane-
ous injections of 0.1 ml of the same toxoid as was used for immunization intc an area of skin from which the hair
had been removed. The results were estimated during the subsequent 24-28 hours in terms of the extent of the hy-
peremia, infiltration, and necrosis. It should be noted that after the first injection of tetanus toxoid, particularly
of the purified and adsorbed toxoid, in some animals there was a small degree of induration and hyperemia over
an area not greater than 0.5 cm in diameter, and this response was recorded as a negative reaction. A positive re-
action was recorded when the hyperemia and infiltration extended over an area having a diameter of 0.5 to 2 cm;

a strong positive reaction was the term used to describe a necrosis of the superficial layers of the epidermis, a hy-

TABLE 1. Relationship between the Level of Antitoxin in the Blood and the Local Reactions in
Response to Repeated Injections of Tetanus Toxoid

] Animals Number of animals giving a
5 g local response to the injection
o 5 g of tetanus toxoid
Time of measure- |8 g 3 '
ment of antitoxin |8 g s adsorbed native
Q o~ -
£ . num- edema d
0o EEE . _ |edema
g = 5 § species ber no re-t  infit- (19 1€ | L infil-
=2 a g action . action
tration tration
After the first injec~| < 0.001]{ Guinea pig 30 20 0 10 0
tion Rabbit 24 16 0 8 0
After the second in- 6.15 Guinea pig 10 - - 6 4
jection Rabbit 8 - - 8 0
0.35 Guinea pig 20 6 14 - -
Rabbit 16 16 0 - -
After revaccination 0.15 Guinea pig 10 - - 1 5
Rabbit 8 - - 8 0
7.5 Guinea pig 20 3 17 - -
Rabbit 16 16 0 - -

peremia, and an infiltration greater than 2 cm in diameter. Local cutaneous responses occurred 24 hours after the
injection of the antitoxin, they were maintained for the next 24 hours, and then disappeared without trace. They
were therefore ascribed to allergic responses of the "tuberculin type.”

The results of the cutaneous tests with tetanus toxoid are given in Table 2, and show that there is a definite
relationship between the level of antitoxin in the blood, and the allergic response. The results obtained do not how-
ever give reason to suppose that the higher the level of antibodies the more frequently allergy occurs, or that there
is any definite level of antitoxin at which positive cutaneous reactions occur. Apparently the kind of antitoxin and
the number of times it was given were of principal significance. Thus, an amount of antitoxin of from 0.15 to 0.35
antitoxic units per ml caused in all the guinea pigs andrabbits immunized with the adsorbed toxoid to develop posi-

1303



tive allergic reactions in response to intravenous injection of the same antigen. Nevertheless, when the guinea pigs
were immunized with native toxoid, of 20 tests, 12 were positive and 8 negative, whereas in rabbits all the cutaneous
responses were negative.

TABLE 2. Relationship between the Level of Antitoxin in the Blood and the Occurrence of Al-
lergic Reactions to Samples of Tetanus Toxoid Applied to the Skin

' Animals Number of animals responding
g § to cutaneous tests with tetanus
< 7 toxoid
8% :
o adsorbed native
Time of measure- E 5
ment of antitoxin & A S reaction| _ |reaction
S8 species 2 3
RN ber ol xelo) 2ne
o o B |3 |®Xa|8| 5 |XE
g%z = [ 16g|=| 3|16 7
089 g (2 (H3)2] &8 &
Before the first injection < 0.001 Guinea pig | 30 200 |0 (10f 0 0
Rabbit 24 16 0 |8 ]0 0
On the 20th day after the 0.15 . Guinea pig | 10 e Sl i N 0
first injection Rabbit 8 - 810 0
0.35 Guinea pig { 20 0 |1 (19—~ -
Rabbit 16 1 |15§0 = — -
3% months after the 0.15 Guinea pig | 10 - |- - |8 i1 0
second injection Rabbit 8 - |- }—- 8|60 0
7.5 Guinea pig j 20 0 |8 |12 |~ | — -
Rabbit 16 1 115§0 |— - -
1% months after . 7.5 Guinea pig | 10 - |- 2 |8 0
revaccination Rabbit 8 - |- {- 8190 0
60 Guinea pig | 20 0 |12}9 |- |- -
Rabbit 16 0 t16{0 - -

The same relationship was observed for the high concentration of antitoxin (7.5 antitoxic units per ml) which
occurred after the second injection with adsorbed toxoid, and after revaccination with native toxoid. Then all the
guinea pigs and rabbits receiving the adsorbed toxoid gave positive or strongly positive allergic responses, When
native toxoid was used, out of 10 guinea pigs, in two the response was negative and in eight it was positive, but there
were no strongly positive responses. Further, in all eight rabbits, there was no cutaneous allergic response.

Our researches have therefore shown that although the extent of the allergic changes is associated with the im-
munogenic properties of the toxoids, there is no complete parallelism between the titre of the antitoxin and the in-
tensity of the allergic response. It was not possible to demonstrate any definite level of antitoxin in the blood at
which positive cutaneous reactions occurred. It appears that the most important factor in the development of allergy
is not the strength of the antitoxic immunity but the quality of the antigen and the number of times which it is given.

1t is essential to note that the sensitizing and immunogenic properties of purified, concentrated, and adsorbed
tetanus toxoid are far higher than those of native preparations. When tetanus toxoids are used, both immunity and
increased sensitivity appear to be brought about by the same antigen, so that it is not possible to separate the two
effects,
SUMMARY

A study of interrelationship between allergy and the blood antitoxin level was carried out in 30 guinea pigs
and 24 rabbits immunized with crude, as well as purified concentrated and sorbed tetanus toxoid. The presence of
allergic reconstruction was assessed by the appearance of local reactions to repeated tetanus toxoid injections in sub-
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cutaneous and intradermal routes of administration. Investigations carried out have demonstrated that although the
extent of allergic reconstruction is connected with the immunogenic properties of toxoids, no complete parallelism
exists between the antitoxin level and the intensity of allergic reactions. There was also no definite antitoxin titre
at which positive skin reactions appear. The main significance for the appearance of allergy may evidently be at-
tached not to the level of antitoxic immunity, but to the quality of the antigen and the number of its administrations,
In using tetanus toxoids the immunity and the increased sensitivity are evidently conditioned by the same antigen
and it is impossible to separate them from each other.
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