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The representatives of many branches of biology and medicine are interested in the characteristics of
the antigenic composition of animal and human normal and pathologic tissies, Such immunological studes are
useful in studying the processes of tissue metamorphasis and development in ontogenesis; they are helpful in
.determining the character of various pathologicai changes in tissues, and they have a place in comparative and
evolutional zoology. The investigation of this question is especially important to the study of the problems
involved in the mmcrous process. However, it is admittedly very difficult, technically, to examine the antigenic
composition of tissue, since this involves finding and differentiating the different individual components contained
in a complicated antigenic complex, Thercfore, highly sensitive methods of rescarch must be used, A method
permitting even the smallest inexactitude increases the possibility of "experimental error®, thus decreasing the
conclusiveness of the experimental results, Therefore, a knowledge and comparative evaluation of all the
immunological methods available to research is of paramount importance to this question as a whole,

Experimental analysis of this question is the purpose of these articles, We were primarily interested in
the immunological methods used in the study of umors. It reemed more expedient, however, to temporarily
shelve specific oncological problems (as well as the specific problems of other branches of science) and to cons-
ider the subject en a general immunological basis first. The first step, then, was to determine the conditions
best suited to the disclosure of the individual components of an antigenic complex, depending on the quantitative
relationships existing between these components, and to determine the research methods best suited to this
purpose. The purpose of this work was the investigation of this question.

EXPERIMENTAL METHODS

A double tet of model experiments were conducted, with ®strong® or "weak® antigens, depending on the
degree to which the physical immunological reaction effected by these antigens was usually expressed, We used
some heterogeneous serum as the "strong® antigen and nucleoproteins from normal tissues as the "weak® antigen,
Depending on the experimental conditions, we injected the antigens cither separately or mixed in various ratios,
We used the anaphylactic reaction and serological methods to disclose the antigens,

~ The nucleoprotein preparations were prepared by the method used in research to disclose specific tumorous
antigens [1]. The tissue was ground up; to the resulting mass, a triple quantity ( in relation to the tissue weight)
of a physiological solution and then a 1% solution of NaOH to pH=0 were added; the material was then kept at a
temperaturc of 4° until the following day, The fluid obtained aftcr 2 -minute centrifugation at 3,500 revolutions
perminute was acidified with a 10% solution of acetic acid to pH=6, the precipitate was separated by centrifu-
;ation, and the remaining fluid was acidified to pH=4,5, Tbe precipitate was dissolved in distilled water and
alkalized with a 1% solution of caustic alkali to pH=7.2, Merthiolate in a concentration of 1:10,000 was added



to the resulting solutions of nucleoprotein, The peeparation was kept at a temperature of 4°, The protein
content was determined by Kjcldahl's miethod (microdetermination),  The relationship between the sensitizing
and shock dose amounts had to be determined In order to find under what condltions the anaphylactic reaction
could be uted to disclose an individual cotnponent constituting only a sinalt part of the antigenic complex,

Besides data on the well=known fact that a smaller dose of antigen is necessary for sensitization than fs
needed for the reacting Injection, the Heerature also contains some Information concerning the quantitative
relationships between the sensitizing and shock doses,  In the experbiments of Docrr and Burger [2, 3], for example,
the minfinal sensitizing dose of scrous englobulin (horse serum) was 0,0004 mg. Howcever, 0,1 ing of the same
antigen had to be injeetud in order to produce shock, e, 250 times more,  Similar relationships (0,0039 and
0.1 my) are also mentioned In connection with the albumin group, salted out at §6-66% saturation with amnoninm
sulfate, The minbmal sensitizing dose for an albunin group precipitating at 66-09% sataration with anunonium
sulfate was 0,08 ing, the shock dose, 1.9 g,

In our experiments, separate groaps of gninea pigs were sensitized to horse scrum, which was injected
intravenously {n doses of from 0,025 to 0,0001 1l per 100 g of weight, (from 0,024 to 2,4 mg of protein) into
guinca pigs welghing 300 g cach,

The results of the expariments are given in the table,

EXPERIMENTAL RESULTS

The shock dose (sce Table) was cqual to the sensitizing dose only when sensitization was done with a
comparatively large amount of scrum: 0,01 ml per 100 g of weight, or 2.4 mg of protcin per 300 g guinca pig.

Relationship Between Sensitizing and Shock Doses of the Antigen (1lorse Serumy)
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Syinbols: +++ pronounced anaphylactic shock with acute asphyxiation, loss of ability to stand, convulsions: ++
clear anaphylactic reaction with signs of bronehial spasim expressed (convulsive cough); + anaphylactic signs
in the form of seratching, sncezing, exhaustion withont distinct signs of bronchial spasm: - no signs of anaphy-
lactic shock,
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If the sensitizing dosc was deercased to 0,6 ing of proteln per 300 g guinea pig, then a reacting dose of
the same or even a doudble amount of the antigen did not cause an expressed reaction;  anaphylactic shock was

<A £ o Snoh
oy sharved {2 tothal shock, &n onc caz) whon 001 mlof the antigen nor 100 o of woloht wae dnjected, Lo,

an amount 4 times greater than the sensitizing dosc,

When the seasitizing dose was still simaller (0,001 per 100 g of antmal weight), 30-50 times the amount of
the sensitizing dosc of antigens had to be injected in order to obtain a shock reaction, although a clcar anaphy-
lactic reaction (++) was obscrved with a reacting dose consisting of 5-10 timces the sensitizing dose, Lc., 0,006~
0,01 ml of scrum per 100 g of weight, With a stitl smaller :cnsitimng doss — 0.00601 ml per 100 g of weight,
the injection of a dosc 100 times larger cansed no reaction at all; only when the antigen was infected In a dose
500 times that of the sensitizing Injection was a clear (approaching shock) reaction observed, while the reacting
dosc had to be fncreased to 1,000 times the sensitizing dose in order to cause Icthal shock,

In anothicr experiment, the guinca pigs were sensitized to nucleoprotein from a borse's 1iver fweak antigen),
with a protein content of 20 mg per 1 L,

To sensitize 300 g guinca pigs, 0,02 m1(0,04 ing of protcin) was injccted intraperitoneally. The reacting
injection was donc Intravenously after 3 weeks, in doses of from 0,25 to 1 mL Both of the guinea pigs injected
with 1 ml of the preparation died,. Two of the 3 guinea pigs injected with 0,5 ml died; shock was deferred in
onc of them, and it did not die until 12 hours after the reacting injection. A pronounced anaphylactic reaction
was obscrved in the third guinca pig. When the amount of antigen injected in the reacting injection was still
furthcr decrcased, the animals did not die; both of the guinea pigs injected with the 0.25 ml reacting dose
manifested a clear anaphylactic reaction (++). Thercfore, it was also necessary o increase the reacting dose
to scveral times the amount of the sensitizing dose in order to obtain a definite result when the sensitization had’
been done with a small dose of weak antigen,

The known method used to find the diffcrences in the antigenic propertics of tumorous and nornal tissue
(by mzans of the anaphylactic reaction) is to sensitize the animal and then give a reacting dose consisting of
so~called tumorous preparations, of which the actual tuinor componcnt constitutes only a small part, Even with
a rather large sensitizing dose of the preparation (5-10 mg), the scnsitizing dosc of the tumor component itself
is usually small, Onc should therefore take into account the data presented regarding the relationships between
sensitizing and shock doscs, since they show when one can conclude an cbserved anaphylactic reaction to be
caused by the mmorous antigen and when one must refrain from such a conclusion,

SUMMARY
The rclationship between the sensitizing  and booster (shiock) dose of antigens of different intensity (such

as scrum proteins and horse lver) was studicd in cxperiments on guinea pigs. General interrelationships were
cstablished, which was manifested in the fact that the booster dose had to be increased, according to the gradual
decrcase of the sensitizing dose of the antigen,
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