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The theory of t~anfformatlon developed by microbiologts~ [5, 6, 10-14], and the study of lzansduction [15] 
represent the origin of the modem genetic theory of immunity and aUeFgy, 

According to Eh:ieh's so-called genetic theory of the formation of antibodies "organizer" is ultimately respon- 
sible for the formation of antibodies and is produced under the influence of the specific antigen. 

Next a hypothesis [20] was advanced concerning the action of antigens on desoxyribonucleic acid (DNA) of cells 
of the teticuloendothelia! system, an action which has the effect that a combination is formed of the antigen with the 

DNA; 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 
anddetermines the specific synthesis of antibodies [7, 8], 

Convincing support for this view has been provided in studies of the nature of the sensitizing properties of washed 
leukocytes [I'/]. 

Because foreign authon have based their genetic theory of immunith and alIergy on the concept of a mech- 
anism of transformation we have considered it e~sentiaI to determine whether allergens exert a transforming influ- 
ence on ~t~ains of bacteria which do not passe:~ the al!ergen properties of the donor. No such micmbioIogicalstudies 
have been carried out. 

E X P E R I M E N T A L  M E T H O D  

As Sonora we used thermostable fractions and filtrates employed as allergens and prepared from six-day cultures 
of two strains of hemolytic s~eptococcus (21 and doehez), SEain 21 is classified as a t-wenty-seventh sero~ype, and 
the stzain dochez as a tenth serorype; both belong to serogroup A. 

As recipien~ we used s~L~tococcus v~ri~ar~ obtained from a patient with lupus (strain G) and hemolytic staphyl- 
ococeu~ (s=ain 209), These strains have aH d~e characteristic feat~es of strepwcoccns viridans and of staphylococci 
and show distinc~ antigenic differences from ~e cuk~e of hemolytic st~eptococcu~ which we have mentioned. These 

differences are that ~e type-~pecffic serum of sero~ype 27 agglu~.hnated s~rain 21 to a tir~e of I : 3200 (~adng++++), 
but did not agglutinate a ~train of s~eptoeoccus vLridan~ or the hemolytic staph~yococcus. Hemolytic s~eptococo~ 
are known to p,o~aess a type~pecific substance M which i~ ab~,en~ ~om ~c.~::~r~dav~ and fzomstaphylococci. 

We have cavzied out ~everal ser~ of expedmen'J in which 50 pa,~:~ges ~eere made of s*eeptococcus vtridan~ 
strain G tb=ough liquid nu=idve media; in one se,~ of exp~ln~en~ the medium co.~ained 20% ur~eated f~l~ate of 
sl~ain2! andin th~ o~er  a fikrate which h~d been heated inan  au~or at 1,5 atmospheres for 80 rain; .in a third 
set of expe~imen~ we ~ed as dono~ microbial cells of s~ain 21 killed at 7~; a forth set of experimenu wa~ carried 
out wi~ ~he "~hermostable i~ctlon of ~tr,~in 21 p:e?~zed by p~ccip~.~ti~n in acetic ~cs and ~ub~equent neutraliz-~tion 
and h~atLng for ten minutes ~n a bo/lin$ waded-bath. SO ~~" e::.;~ :r were ~,~de with h~.~;o V ~c ~pto~occus 
grown on ~he, th~'mn~ble ~ac~ion p~p,~_~'ed a~ de~-~; :,5~'-d ai<~ i~ ::.:,:A?~ co~ain!:,~ hilled m~erobLq c~!~ o~ sv: !n~!. 

the hemolytic ~;~phiy:ococcu~ l~elf, 
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Results Obtained in Growing Streptococcus Veridans a M Hemolytic Streptococcus on the Thermostable Fraction 
of  Strain 21 and on the Heated Filtrate of Strain 21 

rain [ strain 
Results of experiment~ C ] 21C 

Number of  guinea pigs used in the experiment [ 2i [ i9 
No anaphylaxis . . . . . . . . . . . . . . . . . . .  ] 3 j I I  

Different m__.._ an2festations of anaphylaxis o ~ . . .  ~ _ 4 ~ _ .  - 

Mean index of anaphylactic manifestatiom �9 [ 1,8 ] 0,66 

Critical dose 

transformed [ tramformed 
strain G and [ strain G 

I 

heated [from TS 
filtrate I fraction 
of strain 21 i of strain 21 

11 17 
1 2 

10 15 

~,s . . . . .  : i . e~  

Staphyl- 
OCOCCBS 

strain 209 

6 

3 
8 

0,5 

transformed 
strain 209 
on TS 
fro ction 
of strain 21 

8 

8 

1,5 

Symbols used: Strain 21 C)hemolyt ic  streptocoecm strain 21 (control); strain GC)-atreptoc~ccus veridam strain G 
(control); TS fraction of strain 21) thermostabte fracxion of strain 21; heated filtrate of straLn 21) filtrate of culture 
of hymolyfic streptococcus suain.2! heated in an aurae!ave (1.5 atmosphere.s) for 40 mLu; Staphylococcus strain 209) 
eonlxol strain of staphylococcus; tranMormed strain 209 on TS fraction of strain 21) strain of staphyloeocens trans- 
formed on the thermostable fraction of hemolytic s~reptococcus strain 21o 

One month after sensitization the guinea pigs received into the blood s~eam a cxitical dose of microbial celt~ 
washed and killed by heating at 70' for one hou~ on a w a t e P b a ~  at the same time. they received filtrates of the 
control and experimental cultures. The number of mie2oMal celh was 2 billion per ml. 

E X P E R I M E N T A L  R E S U L T S  

The results obtained are summarized in th~ table. 

The  index indieatipg the degree of a n a p h y l a ~  wa~ calculated as follows. 

Anaphytactoid phenomena were taken as a Unit, a weak form of anaphylaxis 2 units, marked anaphyiaxis as 

3 units and death from anaphy!axi~ was represented by 4 uniu. 

According to the number of animals in which a particular form of anaphylaxis was manifested we obtained a 
total which was divided by the number of guinea pig~ ~sed ia each g~oup of experime-n~. 

The investigations si.~ow that streptococcus vir ids~ ~nd the hemolytic streptococem grown :in the media con- 
mining the. allergen substance~ of the hemolytic s.~'eptocecc~ aeq.uired the l~t~e~ thr.ot~gh tramfo~mation, The ~ans~ 

' " ~ " of hemolytic s~ep~c~ �9 formation is brought about fLr~tly by-tzan~m~ssion of ~he p;o~ein t~e~mo~-ame substance M ~he 
coccus which as we have explained is entirely absent from control cuhare~ of streptococcus v~idap~ and of the hemo- 
lytic streptococcus, A test of tTpe-speeific .featu~s at the 50th l~assage show~ that the experimental strain of strep:o- 
coccu~ vkidans (of ti~e recipe-eat) acquired a substance M27 of the ~ero~pe of the hemolytic s~re~toeeccus in titres 
1 : 200- 1 : 800, and did so almos~ ~u~! Iy  in all ~erie~ of t.he experiment; in each c ~ e  as donor we n~ed microbia~ 
cells or the hea~ed filtrate or the the~mc~able,~ac~icn of the allergen of ~ e  home!yale ~rep~oeoccus. Hemolytic 
staphyl0coeeus cultured unde~ simi.lar c~e~m~tance~ abe  ~c~.,,m'-~d a . ~ .  sub~tznce M, but in ame~.le~ ti.r~e~ - i : gO - 

1 : I00. 

The  ~ensi~ization of ~u~ea p~g~ by die st~.~ ~f ~2~.rep~eo~c~ v~ ida~  ~n~fonm~d (on r homo!yale s~ep~c~ 
~.em d~ez e~ined when due :~ ;~i~iza~Acn w-~ carried ou~ with, the ~nkiat ~re.~ coecuD gave a result which dKfe~ed r~ 

rained to ! ,4,  
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substance M containing no DNA [21]. These results confirm our previous investigations [1, 2, 3, 4], and also the 
work of many foreign authors [16, 18, 19, 22] showing that transformation of bacteria may be brought about bypro- 
teins produced in the vital processes. 

SUMMARY 

Investigations carried out demonstrated that thermostable and autoclave-heated allerge~ fractions prepared 
from the fluid decanted from the hemolytic strep[ococcus culture transformed the allergenicity of Streptococcus 
vLridans in the hemolytic direction, passing to it the type-specific M-sub~tance 0f the donor. 

Detection of the transforming action of protein substances, precipitated from the decanted fluid by means of 
acetic acid, filtered through bacteria1 filters and heated a t l . 5  atmospheric pressure for 30 min (which had a destruc- 
tive effect on the DNA) pointed to determinative significanc~ of the protein antigenic complexes. This leads to a 
eonclnsion 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 abbrevta~ons of pe:to~c~I~ in the above b i b l i ~ p h y  are lettr t ,~n~te~ 
ations of the abbrevL~d~n~ aa ~een ir the ori~.~a! Ru~l~ jo~.~mal. S<~me or aH ol L~ ped- 
od/r I i .tez~t~'~ rney ~'eH be a~,~i~5,~ in En~H~h t c ~ n ~ n ~  A r ~ t  ~f ~ r  cover-t~- 
cover English tran~dadon~ a~e~r~ a~ the back o~ Od~ i~u~. 
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