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The immunity mechanisms in dysentery and cholera are still far froa
being sufficiently investigsted. The great hindrance impeding the successful
investigation of these divicions were the methodical difficulties in com-
paring the fate of the specific pathogens in a normergic, and in an immune
organism.

In our previous investigations we vresented the principally methodical
reasons for a differentiated study of tha antitoxic and antibacterial wecha-
nisms; and the basic features of antidacterial immunity were defined for such
diverse infectious forms as typhus abddominalis, tuderculosis, and trucellosis.

Ae & result of nunerous investigations conducted on the principle of
tho experimental method that we have developed we were adble to show that in
all of the infectious forms mentioned, regardless cf the particulars of their
pathogenesis, uniqueness of the clinical course, or substantial differences
in the biological actions of their pathogens, the antibacterial immunity,
contrary to the widely accepted theory, is realiszed not as a result of bdac-
tericidal mechanisas, but as a result of bdarrier fixing eechanisms. This
latter is encountered in imaune animale vhere the lymphatic nodes, together
with the other components of the reticulcendothelial systez, acquire a
ahurply expressed capacity to fix a great quantity of the dacteria and to
prevent their fs-ther penetration into the organism. For a quantitative
expresaion of tuo bdarrier fixing function ve developed a conception adout
tho spscific volume (the so-called minimal dose of propagation, Dosis propa-
rationis minima, or D°M) representing the minimum quantity of tacteria that
will, in a subcutaneocus injaction into the inguinal lywphatic ncde region,
breok this local barrier and penetrate deeply into ih? organisa, filling the
anizale' internal organs and blood. After the institution of our concept con-
cérning the minimal doee of propagation, and after the cethod of its deter-
oination vas made more precise, there appeared s great possibility for the
dosimetry of the harrier fixiog funotion and for its expression in




quaant itative indicators. Further experimental obsarvations allowed us Lo mere
clegely characterize this function as one of the most substantiel manifecsiations
of sptibacterial immunity, and to define msuy aspects that have graai imocr-
tance for theoreticael and avplied immunclogy. Thus, we wers ahles to analyzs
the phenomenon of immunity and allergy in tuberculosis and brucellesis, and ic
sstadlieh that dieallsrgization of animals is not accompanied by 3 lous of thu
animals' ilomunity; ve were also able to compare naturally acquired Immunity

to that induced by vaccination in experimental modele of typhoid inlectlern,
and, at last, to confirm with complete confidence the capacity =2f ithe sezarats
divisione of an integral organism to reorganize to an autonomous immuszity, The
latier mapect wag shown on a special model, which we developed, of tue zmo-
calied phenomenocn of monolateral immunity. Thers can now be no doubi ¢f the
accaptance of thle method of iuvestigation in the wide peraveciivee of study
of the various divisions of infectious pathology and ilmmun.iy.

Our present work was undertaken to dstermine the peesivility of using
the method of inveetigating the barrier fixing function for an invesitizetion
f immunity in dyseatery and cholera also. During this investigation ihere
‘ere substantial difficultics., Ae is well known, dysenteric bacteria as well
-2 the cholera vibrio dle quickly not only in an immune orgealsm, tut als¢ in
norsal animais. The rates of bacterial adlution for inmune and sarmevgle
orgsnismg dAiffer very little, and this sudstantially complicatss .ae problsm
of a p =~ise determination of the character and pecullarisies of antibscisrial
imgunity in the indicated infactious forms. ¥e succeeded, however, in sclving
this problem. The applicable obeervations are set 7orth in brief ferm below
aceording to the individual series.

The investigation of the bvarrier fixing functicn as A manifestation of
antibacterial immunity is conducted by means ~f a comparativo svaluation of
the specific pathogsne in the organlsms of imauns and zoatrsl animals. It
should be completely underetood, tharefore, that the first stage of this invaes-
tigation had to be the determination of the pesuliaritiss in the progress of
the cholera vibriones and the dysenteric bacteris in the organism of normal
mice, For this purpose, as &plied to our method, tus snimaig were subcutzaw-
ously inoculated in the reg’on of the inguinal lyaphatic gland with a measurad
quant ity of bacteris and kijiled at variou. time periods, with a subsequent
culture of their organs an: & quantitative calcuiation of the solonies growsn on
the dishes. The results of the expariments pertaining ¢t ths cholera vibric are
presented i{n the tadle shown below.

In table | are presented the dets charscterising the progreass and retsalion
of a strain of the cholera vibrio No. 72 in white mice with a eubcutuaneous
inoculation (275-310 million dacterial bodies) in the region of the iuguinal
lymphatic aods. The results of these cbservations are extiremely demonstrative.
First of all, there ig estabdlished the fact of the highly invasive proveriisg
of the cholers vibriy. ¥Within a few minutes after the subsutanecus incculation
the vivrionee penetrate past the boundaries of the lymphatic node and &re
doetactsd in the internal organs. As seen from the oited table, and from many
other analogous observations, whish are not showo beckuss of a lack of space,
within 30 minutes after incculationn the vibricaes ragularly rill the blood,
and all the organs of tho anisale. it latar tisme periode, tecaus: of the rapld
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death of the vivriones, the number of .colonies growing on the cultures froa
the individual organs gradually decrease, and after 24 houre the pathogen,
as & rule, is detected in a sharply decreased quantity, and then only in the
inguinal lymphatic node. Later, there comes a complete bacterial adlution of
the organism.

_Concerning the minimal dose of propagation (Dpm), our observations
showed that this amount varies in the separate strains of the cholera vibdrio.

Proceeding from the above stated orincipally methodical motives, and
with the assistance of the same methodical procedure that was used in the
experiments to atudy the invasive properties of the cholera vidrio, we alao
conducted similar observations related to the individual specles of dysenterio
bacteria. The data received as a result of these observations can be driefly

foroulated in the following manner,.

The invasive properties of Flexner's bacilli, while showing quantitative
fluctuations in the individual straing, are at the same time characterized
by an overall and, for this group, regular capacity of rapid penetration into
the organism's depthe, We observe in our experiments with Flexner's dysen-
teric bacilli (strain No. 1372, inoculation dose: 90-100 eillion dacterial

‘bodies) basically the same rates as were found in the experiments with the

cholera vibrio (tabdble 2).

A different behavior ie dieplayed in the white mouse organism by Shigella
shigne. The basic difference is that in a ®ubcutaneous inoculation of animals
the local lymphatic node is filled by the bdacilli, however, further pene-
tration into the organism either does not occur at all, or it is registered
to s vyory limited degree., Thue, in coaparison with the bacteria of the Flexaer
group, the invasive capacity of Shiga's bacillil seems to be sharply repressed.
Exceptions occur in only a limited nuaber of the Shiga cultures.

The new data that we have estadlished, concerning the existence of
expressed differences between the Shiga and Flexner dacieria, in reference to
thelr invasive properties, have great importance for the study of the patho-
genoslo and immunity in the respective infectious forms.

To determine the barrier fixing properties of an imasune organism in rela-
tion to cholera vibriones and Flexner's dysenteric bacteria, separate series
of sninale were immunized with the respective vaccines., At different time
periods after immunization the animals were sudbjected to a sudbcutaneous inocu-
lation with the appropriate pathogens, and a subsequent culture was taken
fronm the organs by our method. Simultaneously, an analogous experiment was
conducted with a control series of normal mice. The data resulting froa theae
orecrvatlons eatadblished with complete clarity the fact of a sharp increase
in the barrier fixing capacity of the organisz in imnunized animale. Thus,
the baslc problem of our investigation seema to solved, and the methodical
poeaiblility of a systematic study of the bdbarrier fixing manifestations of
{acunity in cholera and Flexner's dysentery appears to bde proved. In reference
to Shiga's dysentery the indicated prodlem remains unsolved. Aes an illue-
tration, in tadle 3 1s presented one of the anumerous exveriments that estad-
lieh the development of the barrier fixing properties in the organisa of mice,
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which were immunized with cholers vaccine and then subcutansuusgly inoculsted
with 108-120 s.'11%0n bacterial bodiees on the 16th day after imamunization
{autopsy within 30 minutes aftar inoculation).

Conclusions

1. The cholera vibrio and Flexneris dysenteric bacteria, in a subtcutaneous
inpculation of white mics., manlfs~t a sharply expressed invasive capacity: with-
in & fev minutes after ino.ulation these beoterial spesciss fill the losal lym~
phatic barrisr., bdreak ihroug. 1t aand penetrate iuto the internal organs and
blood of the animals.

2. The invesive properties o1 the Shiga bacteria, ae compared to the
cholere vibriones end Flexnsar's btacteria, are sharply retarded.

3. In & subcutaneous inoculation ol mice that wers immunized with cholera }
g and Flexner vaccines the corresponding pathogens did not penetrate desply imto ;
. the organism and, as & rule, wore fixed at the firet lymphatic barrier,

&, The dsts cbtained in this inveatigation vvene the door to & systematic
study of the antibdacterial barrier fixitg menifestations of lmsunity in cholers,
end Flsxner dysentery.
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