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The theory of wansformation developed by microbiologisis [5, 6, 10-14), and the study of mansduction [15]
represent the origin of the modern genetic theory of immunity and alleggy.

According to Ehrich’s so-called genetic theory of the formation of annbodxes organizer™ is ultimately respon-
sible for the formation of antibodies and is produced under the influence of the speeific antigen.

Next a hypothesis [20] was advanced concerning the action of antigens on desoxyribonucleic acid (DNA) of cells
of the reticuloendothelial system, an action which has the effect that a combination is formed of the antigen with the
DNA4; the combination then influences the ribonucleic acid present in the cytoplasm to become the producer of the
specific antibodies. In line with this view is the evidence that RNA is a supplementary determinant of the antigen
and determines the specific synthesis of antibodies [7, 8].

Convincing support fof this view has been provided in studies of the nature of the sensitizing properties of washad
leukocytes [17].

Because foreign authors have based their genetic theory of immunith and allergy on the concept of a mech-
anism of transformation we have considered it essential to determine whether allergens exert a wansforming influ-
ence on strains of bacteria which do not possess the allergen properties of the donor. No such microbiologicalstudies
have been camried out, ‘

EXPERIMENTAL METHOD

As donors we used thermostable fractions and filtrates employed as allergens and prepared from six-day cultuges
of two strains of hemolytic streptococeus (21 and dochez), Strain 21 is classified as a twenty=-seventh serotype, and
 the srain dochez as 2 tenth serotype; both belong to serogroup A,

‘As tecip‘ienm we used sireprococcus viridans obtained from 2 patient with lupus {strain G} and hemolytic staphyle
ococeus (srain 209), These strains have all the characteristic featizes of streptococeus viridans and of staphylococci
and show distinct antigenic differsnces from the culture of hemolytic streptococeus which we have mentioned, These
differences are that the type~specific serum of serorype 27 agglutinated swain 21 w 2 tiwe of 1 : 3200 (rating+v+4),
but did not aghlutinate a strain of streptocoecus viridans or the hemelytic staphlyccoccus. Hemolytlc sweptococet
are known to posgess a type~specific substance M which is absent fom sireptococsus viridans and fromstaphylococei,

We have carried out several sets of experiments in which 50 pamages wers made of sweptococcus viridans
strain G thmugn liguid nugitive media; in one set of experiments the madivm contained 20% unhested filuate of
strain21 andin the other a filtrate which had been heated in an au zmhw at 1.5 atmaospheres for 30 min; in a third
set of ax%ﬁmams‘ we mad as donot micm‘sial cells of siain 2 1 killed at 70%; a fourth set of experiments was carried
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Results Obtained in Growing Streptocogcus Veridans and Hemolyuc Stzeptococcus on the Thermostable Fraction
of Strain 21 and on the Heaied Fxlttate of Swain 21

Critical dose
transformed | ransformed | wansformed
. . istrain G and |strain G Staphyl- strain 209
X strain |strain
Results of experiments heated from T§ ococcus on TS
GC 2ic X . :
filrate fraction sirain 209 | fraction
of strain 21 |of strain 21 of strain 21
Number of guinea pigs used in the experiment | 21 19 11 17 6 8
Noapaphylaxis .......0cccennmenss 3 11 1 2 3 -
Different manifestations of anaphylaxis . ... | 18 8 10 15 3 8
Mean index of anaphylactic manifestations . | 1.8 | 0.66 1.8 1.84 0.5 1.5
&

Symbols used: Strain 21 C) hemolytic streptococcus strain 21 (conirol); swrain GC) sweptecoccus veridanssirain G
(conmol); TS fraction of strain 21) thermostable fraction of strain 21; heated filtrate of strain 21) filtrate of culture
of hymolytic sweptococcus swain 21 heated in an autoclave (1.5 atmospheres) for 40 min; Staphylococcus stzain 209}
control strain of staphylococcus; trapsformed strain 209 on TS fraction of strain 21) strain of staphylococcus trans-
formed on the thermostable fraction of hemolytic sweptococcus strain 21,

One month after sensitization the guinea pigs received into the blood stream a czitical dose of microbial cells
washed and killed by heating at 70° for one houz on a water-bath; at the same time they received filtrates of the
control and experimental cultures, The number of microbial cells was 2 bi illion per ml,

EXPERIMENTAL RESULTS
The results obtained are summarized in the table.

The index indicatipg the degree of anaphylaxis was calculated as follows,

Anaphylactoid phenomena were taken as 2 unit, 3 weak form of anaphylaxis 2 unirs, matked anaphylaxis as
3 units and death from anaphylaxis was represented by 4 units,

According to the number of animals in which a particular form of anaphyiaxis was manifested we obrained 2
total which was divided by the number of guinea pizs used ia each group of experiments.

The investigations show that streptococeus viridans and the hemolytic streptococcus grown in the media con-
1aining the allergen substances of the hemolytic sreptocsecus acquired the later through wansformation. The wans-
‘formation is brought about firstly by wansmission of the protein thermbstable substance M of the hemolytic siepic-
coccus which as we have explained is entirely absent from contol cultures of streptoceccus viridans and of the hem
lytic streprococcus. A test of type-specific features at the 50th passage shows that the experimental sizain of strep
coceus viridans {of the recipient) acquired a substance M27 of the serotype of the hemolytic stfeptococcus in titres
1:200-1: 800, and did so almost equally in 21l sezizs of the experiment; in each case as donor we us ed microbial
cells ot the heated filtrate or the thermestable fractich of the allergen of the hemolytic sweptococcus, Hemolytie
staphylocoscus sultured under similar ¢ls soumstances also acguired a substance M, but in smaller ttges = 12 50 =
1:100,
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substance M containing no DNA [21], These results confirm our previous investigations [1, 2, 8, 4], and also the
work of many foreign authors {18, 18, 18, 22] showing that transformation of bacteria may be brought about by pro~
teins produced in the vital processes,

SUMMARY

Investigations carried out demonstrated that thermostable and autoclave-heated allergen fractions prepared
from the fluid decanted from the hermolytic streprococcus culture wansformed the allergenicity of Streptococcus
viridans in the -hemolytic direction, passing to it the type-specific M-substance of the donor.

Detection of the mansforming action of protein substances, precipitated from the decanted fluid by means of
acetic acid, filtered thzough bacterial filters and heated at 1.5 atmospheric pressure for 30 min (which had a deswuc-
tive effect on the DNA) pointed to determiniative significance of the protein antigenic complexes, - This leads to a
conclusion that in the development of immunity and allergy in animals and human beings the transformation mech-
anism is the same, the difference being that in the latter case the plasma cells of reticuloendothelial system serve
as the recipient,
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All sbbreviations of periodicals in the above biblograpby are lettenby-letter transliter
ations of the abbrewiations ma given in the original Rusalan joumsal. Some or 8il of this peri
odical literature may woll be available in English teanslation. A complets Ust of the cover-to.
cover English translations appears 8l the back of this igsue.
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