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As is known, animals respond fairly frequently to the administration of one type of amtiges by the forma-
tion of antibedies to other types of antigens also, whick had not been used {n the irouranization. For example,
rabbits immunized with human seram not infrequently develop antibaiies not only to human peceein, but aSo
the serum proteins of other kinds of animak. Some rabbin develop additional (vorspecific) antodies 1o the
serum protein of dogs and cats, othess to the proteins of horses and sheep, still othes to hog prenein, sill othes
to all the above antigens, etc. The reason for the formation of such precipitins has not been stadicd uatil e
present. No satisfactory explanation has yet been given, why, when cabbiss are immxnized wit the same antd-
gen, some animals form specific sera, others, on the comtrary, develcp sera containing additiceal {nompecific)
intibodies and of the most varied composition at that. It has not yet been possible to establish any regularity of
this complex process,

The present investigation is devoted to the study of the factors affecting the specificity of the formation
of immune precipitating sera.

EXPERIMENTAL METHODS

Sera were obtained from rabbits imrounized with the serum prenzins of howse. bull, ram, Bog, cat, dog,
tien and man,

Each serum, if it titre was high encugh, 1., gave a precipitaition reaction with the horzologous antigen
taken in a dilution of 1210,000 after not more than 10 minutes, wag ested for specificity by us against 7 differem
antigens taken in a dilution of 1:1900. For example, serum specific against human protein wzs tested for spe-
cificity against the proteins of a bull, ram, hog, hose, dog, cat and hen. Serum specific agatxst horse protein,
in addition to these antigens, was tested against human protein, etc. Sera were considered specific which &id
not give a precipitation reaction with heterologous proteins in the counse of 30 minmes, and within an hour with
human serum.

EXPERIMERTAL RESTLTS

Much experimental material, a single method of immunizing and testing the sera, exceptional care ia
studying them in accord with the requirements of foremsic medicine Jor which the sera were przpared, allowed
us to find some regularitics which lie at the basis of the process of farming specific and addirizmal (noaspecific)
antibodies. The data regarding the specificity of the precipjtating sera are presented in Tabie 1.

The experiments showed that the ability of the system t respiond with te reaction of a2ditional (rompe-
cific) antibody formation is inverely proportional to the duration cf the immanization: specific sera are obtained
several times more often in response to the initial immunization thaan in response 1o prolong=!, multiple immuat-
zation.,
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TABLE 1
Specificity of Scra After an Tnitial Conne of hnmmunization aid  Re-immunization

1o responsc to what type of protcin the | Course of immani- | Number of [Numbe: of these found to be
sera weee obtained sation .sera studied  bspecific
absojote namber %
KMan, hosc, hog Fim 219 [ 30.1
The same Re- immunization 458 3¢ ] 14
TABLE &

Specificity of thé Scra Depending on the Genede Origin of the Antigen Used for Immunizatica

Types of | Number
protein | of sera
used in | studied Number of them proving to be nonspecific agaimst the proteins of
itnmuoai-
zation
Bull 143 Ram Hog, Horse Maa Ca Dog Hea
143 115 94 R 8 62 °
Ram 118 Bull Hog Hopz Man Cat Dog Hen
118 m 65 48 40 40 L
Hog 161 Bull Ram Hooe Man Cai Dog Hen
99 85 84 81 81 (] °
Horse 129 Hog Man Bull Rama <t Dog Hen
97 9 89 87 -3 " 0
Man 346 Cat Dog Hog FHooe Ball Shecp Hea
30¢ 287 258 253 228 215 o
Cat 27 Dog Man Hog Ram Horpe Bull Hen
21 % 19 n b yJ 15 L
Dog 60 Cat Man Hog Ram bull Hose Hen
58 50 47 39 3¢ 17 e
Hen 7 Bull Ram Hog Hone Man Cat Dog
0 L 0 ] L o ¢ 0

J
The ability of the system to develop additional antibodies, as seen from Table 1, depends ako on the in-
dividual peculiarities of the animak. Thus, in spite of complettly idemical conditions of immmizing and main-
taining the experimental animals, 7.4% of the rabbits responded by developing only specific antibodies. How-
ever, what these individual peculiarides of the animak are remains unkows.

The specific or nonspecific rature of the immunological reactionofthe rabbits depends akso, as our expestf-
ments showed, oa the generic origin of the antigem used for immunization (Table 2).

1t is apparem from Table 2 that a1l the precipitating sera cbtained against hen proteins were specific and
did not react with the serum proteins of mammalk—bull, ram, heg, borse, mas, cat and dog, In their tum, all
the precipitating sera against mammalian protein (bull, ram, tog, homse, man, cat and dog) did not give a oon-
specific precipitation reaction with the proteins of hens, These facts indicate that the immunization of rabbits
with the serum proteins of birds (hens) is not accompanied by the formation of additional antibodies against the
proteins of distant genera of animals and, on the comtrary, immenization of rabbits with the seram proteins of -
mammals (bull, sram, hog, horse, maa, dog, cat) does not Jead o the formaticn of additional precipiting against
the scrum proteins of a different class—birds (hems),

The ability of this or thar individual to respond with the seaction of additional (nouspecific) antibody for-
maticn appeared accidental at first, entirely dependent ou the individual peculiarities of the immunized animal
only. However, analysis of 2 large onmber of experimental material permitied s to extablish that the natue of
the nonspecific reactior with which rabbits respond 1o parensessl administzation of semin proteiss ks not chance
and is determioed by the nature of the antigens used in the imuiunization. '



As Is seen in Table 2, the precipltating sera obtained against bull protein comalned anmtibodies againg
ram proteine in all cascs, precipiting against hog protetis fn 115 scra of 143, agaimst hone proteins in 04, against
huoman protein in 92, agatist cat protefn in 78, and against og protein in 62. A simflar reaction was observed
in rapbits during iinmunization with ram protein abo,

A similar type of reaction of additional antibody formation was observed in the rabbia when {mmunized
with hog proteins. The scra of there rabbits contained additional antibodies to bull proteins, less often to ram,
horse, human, cat and especlally dog proteim,

~ Another type of immunological reaction of additional antibody formation was cbserved in rabbin whea
immunized with the serum proteins of cat and dog. The precipitating sera against dog proteins coatained ami-
bodics to cat proteins {n almost all cascs (S8 out of 60); the majority of sera contained additional astibodies
agaimt human and hog proteins; somewhat less often additional antibodics against ram, bull and, especially,
howse protein were found,

The sera of rabbits immunized with cat proteims gave a similar reaction. A similar immunological reac-
tion of additional antibody formation was observed in rabbir immunized with human senun proteins.

The third type of immunological reaction of additional antibody formation was observed in rabbits fm-
munized with hose proteins. Sera against horse proteins contained additional amibodies most often against hog
proteins, second in order of frequency were found antibodies to human proteins, thea with constantly lessening
frequency were found additional antibodies to bull, ram, cat and least often to dog proeim.

Thus, our investigations showed that rabbit most often respond by forming additional antibodies agatost
the senum proteins which have the greatest antigenic similarity to the proteins used for immunization. Whea
immunizing rabbits with the serum proteins of a buil, amtibodies are always formed against sheep proteins and
vice versa. Immunization of rabbits with the serum proteins of a cat always, or almost always, lead to the for-
mation of antibodies against dog proteins and vice versa, The serum proteins of bulls, rame or hogs always pro~-
duce a similar reaction of additional antibody formation when cne of these types of proteins i used to immunize
rabbits. In sesponse to administration of one of these proteins (bull, ram or hog) rabbits most often develop ad-

ditional antibodies in response to the two other types of serum proteins. Rabbits immunized with buall, ram or
hog proteiss also react similarly in forming other additional antibodies. Most often they form additional ant-
bodics to horse and human senun proteins and somewhat less frequently to cat and dog protein,

Another type of reaction of additional amibody formation is observed in rabbits when immunized with cat,
dog or human serum proteins.

In respome to the administration of one of these types of proteins, rabbits most often develop additional
antibodies against the two other types of serum proteins. The rabbits react analagously with respect to other ad-
diticnal antibodies: Most oftcn they form additional antibodies against hog serum proteins and sorewhat jes
often te horse, bull and ram proteim.

Horse proteims cause a reaction of additional antibody formation different from the first two types of re-
actions,

Apparcntly at the basis of the similarity or difference in the rabbin® reaction of additicnal antibody for-
mation is the greater or lesser similarity between the serum proteins of mammab. The serum proteins cf the
bull, ram, and hog cause similar immunobiological reactions of additional antibody formation and, consequently,
have the greatest antigenic similarity among themselves. The serum proteins of man, with respect to the ability
to cause the formation of additional antibodies have the greatest antigenic similarity to the serum proteins of
cat and dog and the least similarity to the serum proteins of bulks and rame,

The serwm proteins of the horse, with respect to the nature of the rcaction of additional antibody forma~
tion they cause in rabbits, should be separated into a special intermediate group which is similar anxigenlcany
to the semum proteins of the bull-ram—hog group as well as 1o the serum protein groep of man—icat—dog.



