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Tha =rodlens of wariabiliiy of =icroorsmainxsg have loaz deon on sajec.
¢? uo2erous invectizations Loth in ne field of practicsl obgravations and 4u - :»
Jiald of theorutienl pronounceusats, lYiow.ver, only the tesching of I,V. “.ichurin,
T Ladn disclotud tile nechunian of the thenanenn of vuari.bdility und neredity of ore
zwbiana, has rhown the corroet appro:zch to tho understanding of tho faeters ¢f
veri.vility of niercorzanisne and the ways $o control this varisdility to tie ends
LOCAgSeTY fdr thy national eenuuny,

The great ‘iuselan selontist I.V, dilcharin was the first $o prow - hie
cuxerous expsrix.nis that living or;anisca con ensily de modifisd Shrow~ =t nce
..o on theo of anvirocomant ond shat there is nothing unchenged 4n the u:ture of
L.ving organisne, .0, Lysanke, devalonin: !Michurin'e teaghing, esruses thot the

cauga of chanze of tho mature of a living Lody 18 tho c:un~a 4n envirentani od 4n

the type of netaboliea, Fhus, tho sonchinr of Michuri:, snd lynenio corct.. ..2g tho
corroboration of o fact that tho nuture of bioloslenl vo-ertios of livir- Loings,

<hey complex orvanisns 0 sirnlest micrcorgrnirme, ¢an bta nmodllicd on the dosire

thao exporiseniar,

TEXT NoT REPRODU'CIRLE

i




This teaching 1e tho wost nrogressive, arning the researchars with
tas aaterialistic thaory of the undargtanding of tha most complex lawa of nae
ture 0f liviag organiszs, CThe te:'.chin::. of dlchurin and lyreniko enadlog tho
sciontists and speclalicts in nociclist &gricultnre to succegsfully solve the
Trotleas of rexcking the aature 02 plaat and anizal organiszs,.

Ia the practice of vaterinary and madical microtiolozy the prodle=s
0 variability of pasthozenio microorianisns have bdeen vosed rersntedly. Eut
in only Fare cases wara thoy resolved corroctly,

Thus, for sxample, Sy the wmaethod of controlled nodification of nnthe
orsalc nlcrobas a nuster of investipntors (L. Yastewr, L.S. Taenkavekii, I.¥.
Konav) susceodod in o%talnping micrcorpralisns o*.’. attenuated virnlenecs, pogsese=
{ng izmunosenic properties, Nut these wers tho elementary materislistic av-
proaches, because the¥ ware isolated cames in tha cass of probleas in micre-
Yielery exl lLrswhslery,

The theory of the mononorphiste Ion gtraansliterated; and Xoch con- .
tinued to exist Zfor a lonsg tine: certain modified thoories of digmociantion and
cyclogeny suprorted nonomorphisn greatly.

The thoory of dissociation, which was suprorted by a aundor of gcica-
tists, incluting thtutser, Oartokh ctransliterated;, and others, cane, for ex~
anple, to the Zact that the phenononon of microbial digmociation peraits tho
nlacinz all ogourrences of variadility into the rades of figsioR of the cul-
ture iato two basioc types differing from sach other by a aunber of corpholoTi-

cal, blolozical, oultura) ané serolasical propoertios. Thanka to this, it cocos

to the fact that a srocles of nicrobe forne a circle the linite of which it does

not oversten,

The theory of cyclozeny 21so reduces the varinbility of mieroorzenisus
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to the developaent 4n a closed circle, Thua, tho theory of linderlein, leals,
£alt gall transiiteraved; and others, thouszh by difforent courres, coze to
cna and the eawd conciusion, naely, that evory nicroorsanisz rung throush
ctrietly 4te own eycle of Cevelopzent, includinz aleo tha seTan) nprocess.
Under the cycle devolopuent ig understood tha Jzet that at different stutos
of the oycle the form of the nicrobe changes, cunsequeasiy the considerable
sultifornity of zorphologicsl changes again forss a closed cizole tha limita
of wvhich the picrodbe docs not ovarston,

Thusg, ‘both the theory of dissocintiocn and the tneory of cycloseny
constituted the life=saving factors for mononnrpiiots, and held Yack for &
losz time tho solution of the prodlex of varindility, However, in the course
of the whole hiatory of uiﬂ'.‘olu;aolc){’;’ and, ogpacioliy, on tho drwn of ita
cuorgenco and davelorwont there uera advucatae of the varia%ility of nicro-
crganisas, becaugo mierodlolopical yractice was forever finding the phonoue
c:3 of varlability of adcrobes. In additicn, tis Jnets were universally xnown
vhen, on the desire of the exparinantar, the aicroovial cultures, subjoctad to
a special, 1.e., con’rollod, action, zodificd their nmature, Honce, in the
courss of the whols history of miarodiolosy o fierce etrugple was gol:;c on
totwcen the two opposing schools - botween tho doctrina of variadility and the
doctrine of the oomntuncy of srocies.

Wwelling driufly upon the wroblazs of monomorpnien, diasoeiation and
cyclogeny, it is necesrary to note the facts of prastruiiun of forral ;wnetics
into mierobiolosy., Uudoer tho 2aflucace o2 ths nrccuszulated natarials on the
varichility of microorponirue and the &npossivility of & Full nosaticn of the
foctors of vrriubility, the zdvocntos of the inrutabllity of species bemzn to

daterprot thcco plonouzona fron tho point of viev of foraal ganetics, Tue view




-itm

of De Frixz ctransliteratedy on "mutz=tion¥ as causelessly and suddenly appearing
changes found its scceptanse aleo in nicrobiolory, constituting an explanstion
in all those cases vhen the direct gcuon of environment on miergorzuonism was
not great, Xut in those onsos vhen the effect of environneat was spparent the
changes obtnined ware interprated as temorary modificationt which sooner or
1ater tura back to tho initial stato, iAven i tha factors of partial effect of
environzent on the modification of the nature of mioroorganisxs wers coaceded
by individual authors, they ware declnrad to Yo secondary, The brelc wss con-
sidsred %o ba the peculiar prororty of ths xicrobial cell of transnitting its
charactaristics to posterity indepeandently of the action of exvironueat,

The 1dsns of Waisuannisn wers wost parsistently propagindized in the
works of Ravichelirger, which zraned the prosance of Yzenes® in microorganisas
and therefore also the iuroselidility of profound changezs of Lacterisl calls,
sinas "genoeV, according to Welsasna, are eternully iwmiutable,

Tharoe ware also other authors (Xrivisckii, Troftskil, Tisher, Filipchoaks)
who vere tha advocates of oimilar ideas in the iatiera of variadility of micro-
organiais.

K. ¥, Gineduarg, too, is eatertalining incorrect concaptions in his works,
thinking that tho exlernal action alone on the nicrobial cell is not enmouzh Yor
the cuargence of mutants, It is nocossary ihat this call e historicnlly roady
to turn into the "sdaptively transformed? call, sulitalle for the uss as a vaccine,
Professor Giancdurg thus andows the ilcrobial c¢ell with soxe aort of pecsiiar prove
ortios of historical rondiaess of 1ts conversion into thw "adaptively transforxed
call®, 1.e., into a mutant., %ho materinlistlo principles and the mathods of cone

trolled wodification of nicroorsanisuna for the obtaining of vaccinal strains he
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However, 1t woald e erronacus to conciZor that in the practice of
voterinary and medical uicrobiolozy thore would not be such works vhich would
not reflect the matorialistic priveiples and mathods in the odtainizg of '“'.
cinal struins of alceroorganieng and eruaus. with the cothods of controlled
nodification of miercorpganians woero, for exanplae, odtained by L. Pasteur and
L.8. Psenkovakii, anthrax vageinos (1801-1883) and, dy D.?, Xonev, vaccines
asainst swvine erysipolas (1899), %sonikovskii'c and Eonov's vacoines are cone ‘
stant biopraparutions sad have decn suecessfully eaploysd in veterinary prao-
tice for nany docadas.

In addition, there are & nundbor of works oa tha odiaininz, by means
of controlled modification, of uicroblal cultures guitadle for the vaccino-
prophylaxis of several znfecti'oue digeasas of uan. To their number nust be
attriduted the work of Kal'uoyt and Coren ctransliteratedy on the odtaining
of the tubsrculosis etimin 275ul, and the woris of Sov:st sclentists LA,
Galnkil and IV, ¥nlekii on the obtalning of vaceiral strains of tularcale
by nenns of coatrolled modificntion, sad 4Aho vorks of lolrovekil ané Yorodkove
on the odtalning of vacoinal straina of pleguc. W.lN. Gincdurg obtained the
anthrax vaceino strain S21 by the rmethod of saloction,

The method of controlled Turiadiliiy of misrobas is a croative sathe
od decause it arms the axporizenter in the fisht .ngninct the incorrect 4deas
in the matters of variability, and it sacures the poesridility of obtalaing
Gore ranidly tho microdial culturss with the charucteristics and properties

vhich are useful for the antional econony, The nathod of controlled modifie - -*°

cation delivers the experisnenter from passive conteaplation and wvaiting when
nature *will dbring forth® an organica with the wealy uwseful characteristics

and properties. ’ .
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The verk has recently apreared of the heed of biochemistry departaent,
AlleUnion Institate of Experimental Veterinary Kedieine, professor O.X, Bosh'ian,
50 the nature of viruses and nicrodes?, as voll as the book of profassor 6.7,
Xalina, *Variability of pathogonio microormmniena® Zhe authors of these works
are most doldly fouhc the prodlams of variadilisy of miargorganisas and vimu
fa relation %o the action of environcent on then, -

Thus, for sxsuple, G.M. BRosh'ian writes that the econcession of constancy

of dagterinl species 414 nod poril.t the understanding and correct explonation of

the essance of origin of microdbial foras which are usually found in virus dlscases.

Professor 0.7, Xalina, t00, pPoses in a nev way the prodlea conceraing
the variability and phasic c}mlcxmnt of microdes, The author delieves that,
through controlled modification, it 4s poseidle to obtain microorgnniens yossoss

‘ing m properties. ¥s gucceoded in odtalning a complete reorzenization of the

character of metadolisn in miorobes, vhich was accoupanied not only by the modi~
ficatioa of diochonical properties bdut also of the antipenic camtnr;.

A’huge hindrence 4a the prodlems of controlled variadility of nioroor-
xaniens for the purposes of obtaining wvaccines were the deeply rooted vievs of
woims.tu-normlno concerning the impoesidility of ohanging im artificial
way the aatural) properties of the organisn, This puu@ou:ontiﬂe theory stated
that evea 12 14 is possible in some oases %0 obtain changes in the characteris-
tics of the organiem Shrough the astion with various means, these changes are
tenporary since the “genss® = the carriers of hereditary properties in the or-
ni\zu = ares found ia eternally imautable state.

_ The vhole essence of $the reactionary teaching of Veismanniage-iorganists
about the existence of “sternally imoutadle genes® {n the orgaaiea of nvim teings

has been roml“ and unnasked by $he teachiag of I.V. Michuris and T.D, lLysenko.
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The materislistic teaching of Michurin and Lysenko bas conaretely shown the en=
tire insolvency of the reactionary texching of Velsmannists-Horganists. On the.
basis of his theory of aotive intervension of the exporimenter in the prodiens
of nm.king the nature of living organiens, I.V, Michurin svolved over 200 mew
sorts of higher planta, |

?.D, lLysenkn, «nlop{.ng Nichurin's teaching, has denonstrated in ex=
poerinent and in practiocs the correctness of the doctrine concerning the possi-
411ty of controlled modification of plant organisms. On the exswples of con-
version of the sumzer grain crops into winter and the winter into mor..' he and
his students have dexonstrated the Possidility of reorgonization of the natural
praperties of the Wuud plante; moreaver, the nntural properties of the
changed planis are staddly pruo-md. Thess observations and many other sinilar
phenonona in the controlled variability cuadbled 7.D. Lysenko to sdvance a sories

of theoreticsl theses pertaining to the prodlens of variadility sud heredity, Thua,

for exaznple, T.D. Lysenko reckons that in modificatlon of suvironnent the organism
begins to adjust itself and to reorzanise its properties; moreover, the chief role
is allotted to nmutrition. Whea environzent 1s modified so, too, the type of nu-
trition of the organien changes, and this in turn leads %o the modification of the
nature of celle aud of the organim as a vhole, %2.D. Lyssnko saye that Sthe couse
of xodification of the nature of a living Wdy is the chanze of the type of assiz-
lation; of the type of metadolisn® (Agrodlologiia, 1948, p.347).

The cited exanples of the aontrolled variadility extand not only to the
reage of prodlems in horticulture and plans sclonce bud also to tha world of
anizsl orzanisms and plant misroorgnniems,

Ia the past 3 yoars (1949-1950) have apmearsd a nuzber of works covoted

to the probleas of coatrolled variadility of pathogonic nicroorganisns and viruses
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(Muroutssy, ¥Yygodchikov, Orinbaun, Krestovaikova, Kravchenko, Fal'kovich, Haiskif
and othors). Fowever, the aajority of suthors dcal only with the theoretical ap~
proaches and generalisations in the solution of the prodlems in controlled varia=
bility of pathogenic mlcroorgnnisns, 'Only in a neglizidle aunber of works an ine
dication is nade to the solution of the prodleas of variadility through the con-
trolled action on mlerobial oells and viruses, ' .
Thas, 2.¥. Matekil reported i 1949 abous the obtaiming of weakly virue
leat cultures of tularenia microorganisus from the virulen$ atralns. The anthor
enploysd the Galekil method which coneists in modification of the oonditions of
grovth and nutrition of the microbes. Thess methods nade it possidle toﬂ roduco,
in 8-7 months, the virulence in 9 out of 13 strains to the dsgres of the vaccinal

straine. 7he testing dy the u'ulhor of the immunogenia propertiss of a nnmber-or ‘

‘straing on wvhite mice showed that certain weakly viruleat tularenia strains pocsess~
od strongly marked imsunogenio properties,

C.N. Bosh'ian (1943) adwanoes the thesis that all aloroorganisus have
their filtradle stages of existence. The miorobial ocell breaks up iato invisidle
(£41sradle) parsicles oving to the adverse effects of envirousent, since. in the
author's opinion, the filtradle forms of microorganisns are the moat stabdle, and
in this specifically are perceived the evolutionally formed properties of microdes

vhich are directed to the preservatioa of 1ife,

*  he prodlems raised by G.K. Bosh'ian conderning the nature of viruses
and atcrodes are up-to-dato, since they alfeot the extresely important problexs of
n}wuuy of migroorganisas and the stabdility of filtrable forms of nicrovos.

0a the question of species forumtion G.X, Bosh!iunn stands on the viowe
poins that there is a diolozical lav of transautation of microorganicas froa one

2:: - of thelr existence into another; that the virus forms and the forms of microdes!’
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are of one and the same spacies, which, by reciprocnl tranemutation, can ewvolue -
tionize into algo other apecios of microles and viruses. Fossidble also is the
transition of alarobes=saprophytes into -tcrobor-pnncgtos. The author Yelieves
that there is not and thers cannot be a sharp border Yetween parasitisa and sap-
rophytisz, sinoce dun forma in nature are cortinuously crossing over ons into

the other, !

Ia point of developumont and variadbility € viruses and nicroves in the
sick organisa and in experinent, approximately the game point of viev ia advanced
by V.A. Krestovaikova wvho believes that the filtrable viruses, found in a sick
organisu, go through the appropriate stages of develonment, going froa the fil-
trable to tha nicrobial form., In proof of this the author cites the data of ex~
pericents with typhus, in vhieh.. through the uso of special methods of culturing
fron the dlood and the materinl containing Rickettsia, it is possidble %o obtaln
the microorganisas approaching by their propertias the Riscketteis, bdut which do
Crow on synthatic culture media, Thay are close aleo %0 the microorganisas of
Proteus=X, Xrestovailkova viewvs these nicroorganisns as foras internsidiats tetween
Rickettsia and rrotsue.

| Sinilor viewpoint oa the develonment of nicrodes and viruses in the or-
&aniam of the siok 4s naintained also by a number of other authors (7al'kovich,

Voronkova and Krasil'shchik in the study of the etiology of scarlat fover; Fal'kovich

in the stuldy of ths intersonncetion of the virus of grippe and Plfeiffer's dacillug;
xrutovlw:on. Zhurdina and Ixnailova in the stuly of the prodlem concerning the
nature of dagtariophage of Proteus X9 and the dacteriophage of scarlet faver
streptococcua).

0.P, Zalina (1949) dolievos that misroboe have the filtradle fora of
“wiois dovelopzent aha thas 4t 1s nacoeszsary only td knov how to dotoaot them in thig
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phase of existence. MNiocrodial cultures can de turned iato filtradle forms by
mesns of a lp.ctd‘C“lOl; morecver, as Sthe author poiate out, their dlological
characteristics are strongly modified, 7hrough the action 4t s possidle to
obtain a complete change of the character of sctubolisa of microdes, which cone
ditions a nodification of thelr natural proporties, In the cass in poiat the

aathor thinks that such popmt{.on oversseps the dounds of its specles, 1.0.,
it twas into anothar species. 6., Kalina roports that be and his covorkers
have susceeded, by neans of a spocial action, i.e., going throuzh the filtradle
stage, in converting dysentery Bacillus into paratyphosd A asd into the baoile

Jus of mouse typhus, A check ahoyaa that the nowly acquired diologioad prop-
ertiss of the culture were proserved for 7 and 9 moaths. ' :
0 I¢ romaine %o de regretted thay the author does nob eite dats partaise |
ing to the further status of the modified oultures, since the indications that
‘ the cultures had stadly preserved the nevly acquirsd properties for 7-9 nonthe
do not explsin vhat subssquently happensd vith thess cultares, whether they re-
turned to the original state or whather they continued $o pressrve the scquired ‘
properiies,

. In dealing vith the prodleas of variadility of nioroorzanisus, the
rescarchers inevitadly touch wpon also $he prodleus of spocles formation, for !
with the nodification of the nature of alorodes their specific peculiaritios
oAn also’ de changed, In a nunder of experizents on the controlled variadility ;
the investigators have succeeded in fransforming microorganisus from ons specles x
iato another, Fowever, many investigators still negate the transformation of
one spacies into anothar, believing that hers takes place caly the modification

'&D of properties of individua)l characteristice of microdes vithin the snecies it-
s0lfs, . ‘

\ -
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Villy-nilly, these investizators meintain the antievolutional theory
oconcerning tho constangy of species of microorganiens, for, by rejeoting the
posaldility of transmutation of one species into another dy msons of a epecial
notion, the possidility of remaking the nature on the desire .ot q;c experinent=
o is vejected in principle.

' Ia hie work, "Nev 1n the scienca on diolozical speoies®, T.D, Lysenko
Points out Shat the possibility of transuutation of one spocies into another
under natural eomuuq;uu and in experinont does exist. ZThis thesis was corrod-
orated 1n a nuuber of scientific research establishzents of VASERRIL in 1048-
© 1960 on the exauples of obtaining £ye fron whoat, vheat from rye snd oats, barley
and swer rye from rombee wheat. .

In explaining the pr;)um- of spocies formation in the plaht vorld,
acadenioinn Lysonko points out that Miodifieation of environmental conditions,
vhich is essential for the wpecies spooificity of these orgunisug, socner or
later coapele the modification of also the species specificity = one species

“gonerate others. Uader the influsnce of the chasged conditions, wvhich have be-
coze unfavoradle for the naturs (heredity) of the organiams of the species of
plants groving here, in the Yody of organisus of thess species are conceived,
forned the eabryos of the body of other species which are more adequate to the
changed environmeatal conditions®, And further, ia daveloping the theory of

species formation, 2.D. Lysenko poluts out that ®epeolies =.1¢ 4 a

a peculiar qnaxttnttvo}ly deternined

staste of litvlnc forns 'of natter, An {ne-

trinsic characteristic feature of tie
specios :of plante, gntuaxl and nt.croor-

gaaiosng are the fixed 4iantraspecific 4ina
TEXT NOT RITRODUCTDLE
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Serrelations detveen the 1inaddvidualst
These intraspacific interrelations are qualitatively 4ifferent fron the inter-
relations Detween the individuala of different speciss,

8.8, duroatssy (1950) also points to the trensmutation of one species
of ugrobo into another,

The prodlens of variability of anthrax sicrodes have Desn illuminated -
%y a nunber of ianvestigators (Y'.K. Xirsanov, X.A., Terentlev, DN, Toteralk, A.i’.'
Zotov and othars), However, these works dore the character of the study of cul-
turo-morphological peculiarities of nicrodes in action upon thom of various dio-
logical and ghemical sudstanoes (.lnmno organian of guinea pig, ﬁactortoiahn;:o.
culture mediux oontainiag 14thiun chloride). %These works establighed the possi-
bility of appearance of involutional forus of anthrax dacilli (Xirsanov, Toreat'-
_ev) and dissociants in form of the formation of colonles of S=form (F.A. Terent'-
ov, AP, Zotov, D.H, Teternik and others) after a speacial action on the culture,
It was thus dsmonstrated that anthrax microdes, in the appropriate influeacs, can
greatly change their morphologlical properties.

The attempts of soume investigators to odtain weakly viruleat dut imszun-

ogeonis "ﬁorobm atrains of anthyax culture dy the xethod of roentgen exposure
(Batiuk), or by means of action with ultraghort waves and ultraviolet rays
(Arihangel'skii) were not in the nmim orowvned with success, since the authors
414 not propose any anthrax wvaceines, 7The odtaining of nakly virulen$ etrains,

possessing the features requisits for anthrax microdes and oh('oﬂy the immunogenio

properties, is therefors a very dur&ms task, That preaisely is why, alongsido

the extant works on the variadility of anthrax alorodes, whiod astadblish the poss-
12114ty of odtaianing involutional forms, there are virtually no vorks on the prod-

leas of controlled varisbility and on the obtaining of anthrax microbos vith the

[ = N
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consolidated heredity and suitable for vaosino-prophylaxis, Howsver, this does
pot exhanst the possidilisies of oontinuing the exploraiion of the nthoap of
obtaining anthrax vaosines,

Jor this, 1% seems 0 us, it wvas nocossary to saploy the methods of
controlled modification of anthrax microbes, vhere the asting agent would eor-.'
respond $0 the influences to which the miorobs is sudjected under natural con-
ditions of existencs, Other investigators &lsc polas to thie,. G,P, Kalina,
for exaaple, thinks that the modifiocations of microdial cultures develop soozer
and easier ths less loen and the longer tho action on tho nicrodial cell, As
concerns the so-called nutagonous factors (roentzon, radiua and others), they
do not produce profound and stadle changes in the nierobu,

From the existing voz:kc on controlled modification of microbial cul-.
tures, 1% is seen thad the greuteat effect is obtalned in the action on the'mi-
erobial coll with tempermsure factors, in introdustion iato the orzaniea otvan
unsusceptidle or immune organiom and in action of irrune serunm, bacteriophsge.
bile, eto. Here portain the works on the obtaining of modifiad foras of anthrax,
orysipelas, dysentery and tularonia nicroorganiene, of plagus and tuderculosis
tacilli, Thus, for exauple., the use of incronged teuporature in culturing anthrax
nicrobes enadled L. Pasteur and L.8, Teanlovekii $0 obtein effective wncoinos,
Yor tho obtaining of anti-erysipalns vaocoinea, D.7. Xonev exployed the cethod of
panuc*m cultures of svine arysipelas throuch the orgsniss of young raddits.

It vas Sherefore iaportant in carrying out the experiments 1z controlled
-odifzutm of anthrax microbes to choose such nrthods of action on the culture
which would gondition a profound reorganisation of the nature of microbes., Yate
urally, this required the fagtors not of teaporary %ut ¢f vrolonyed aotion, 1.0.,
suc: 7ironaensy as would oowt.}m the roorcanicatioa of nutrition of microdes.
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Organiens grov and develop, as 1is kown, within the liaite of ﬁied.
norna (temperature, composition of culture unediun, its pH, ste.), and the
changes taking place in the organisz do noS affect its hereditary characteristics
20 long as the uvlron.unt monts the' nneds of the orzanirz, its nature, Zut 17
the environaent changsa, ceasing to be ths cuatomary mediwa suitable for the de-
velaopment of the organism, m‘:mm either does not develop and Ales, or, in
the process of forced daveloyment and adaptation to the nev environment, ineviie
ably changes its heredity. Thus, the cause of nodification of horeditary prope
erties of nicroorganiems is the changs of the conditions of life, the change of
the type of nutrition, of the tyre of metadolisn, ‘

In 1950, in the laboratory for coatrol of anthracis praparations, S.0.
Xolesov and IU,7. Borisovich carried out the firet part of the vork on the ox= |
ploration of the nethods for odtaining a safe anthrax vaceins for isoculatioa of

' shesp and goats aguinet anthrax,

The posing of tho question ooncerning the obdtalning of a safer anthrax
vacsine was conditioned By tha fact that the Teankowvakii and 97T Sanitary Teche
nieal Instituts of the Red Army; vacsines, being imnunogenie preparations, poscess
ﬁ. property of causing couplications in animnls.

Ve in our expariments ezploysd the ethods of eontrolled action on the
microbial culture of anthrax with increasnd temperasurs, immune sarum, immuns
TAbLAY organisn, and ultraviolet rays. 7The dasic part of the exporinents was core
ried out with the use of tha £irst two nethods, for 4t was assazed that in the ac-
tioa vith increased Sasperature and ix7une serun on the virulent niorodial anthrax
ealture it vonld be possidls to odtaln more positive results. As vill be seen te-
low, this assuzption was in the zaln affiraed, since in carrying out many exverie
mente we sucCeeded 1n & DuRDAr of aacas 4n obtaining anthrax strains vith sharply
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podified diological properties,

Vithout dwelling 4a detail upon the culture-morphological aad precip-
13007000 properties \vhiloh the nevly obtained snthrax strains poasess, since a
roport on this is given in U7, hﬂgwlcb'l ertiole, we éoutdcr it necescary l
to point briefly to the prodlens of morphologzical status of microbial ocultures in
the process of their modification.

As was expected, with "tho modification of environmental conditions, .
coaditions in which the snthrax strains vers grown, with the modification of the
typs of autrition, the type of matadolisu, changes occurred also in the iromrﬁn
of microdes, In the first saenerations appeared norrhologicnl and eultural changes
in the =ajority of the strains, .vhlch veore characterized by the formation of grane
wler forzs of the dacilli with .their m\;uq\wnt Breakup into minute particles,
Zhose morphological changes occurred fastor and were sore narked in the action on
the microdial cultures with Sozperature faotors. I& should Ve noted thsit the ap-
pearance o0f such tyre of changes in microorsrnicus alteraated periodically 4n thg
course of a gmnbor of generstions, and then dovoloped the constant phaio of devel~
opuent of the cultures without the fomesc.m of granular forma of microbdes, 'In
the procous of arpearance of the granular forms of rods and threads and their dis-

intezration into atnute partioclan, other sharp morphologienl changss, for exazple,

the appearance of spheroid or bulb-like forcs, wera noi' obgerved. It must Yo noted .

that the anthrax bacilli, subjected %o the action of increszsed texperature, docone

shorter and in the majority of casss are Alstriluted individually or in yairs, dbut \

not in the form of threads. WYence, vhen aultured in nest peptone droth such .zusn;,

usually produce a diffuse growth, md"'on agar, aide Ly side with the colonies of

&
B-fora, the interusdiate RS- and GR=colonies anpeny initially in ¥ definite monny

and cubﬁoqunntw = the aolonios ¢f C=form,
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' The use of other methods of adtion on sathrax microdes (orr.tn}m o?
izaune rabhits, nltraviolet rays) 414 not give nositive results in the sense .
of modification of the culturoemorphological and virulent propertiss,

Ia the etudy of virulent propertiss of anthraz straine sudjected to
modification, we found Anab undar the influsnce of the iz=une ssrwa only a
nouigzbh nanbder of imh. had the property of losing the virvisnce for rad-
dits, guinea pigse snd white nio;. Korsover, the modificatioa of virulent prope-
eriies proceeded in one case ¢onsideradly faster, and in another case more
elovily. i

Thas, for exanple, etrailn %o,1280 after 35 generations becane aviru-
lens for raddits; after 38 generations - for mmﬁ plzet and after 31 zon«r}.-
Mlons 3% was practically snfe also for white aice. The strain of the standard
sporal virus lost the virulenss for rabbits after 41 generations, m for gulnea
- Pigs » only after 94 generations,

~ The modification of virulent yroporties of anthrax etrains to the side
of thelr rednation is achievad fanter and in the grsater nuader of cises undor
the sotion of incrensed temparaturs., 7Thus, for the 14 stvains which von. b=
Jected to Semparaturs action, four atrnians Yeoams avirulent for rabbits and two
of thea lost the virnlense also for galner pizs. In ths check for virulencs the
scultare of the straing 414 not clwys profduce death of all gulnea pigs: the docos
enploysd wars usually arge (0.8 -~ 1 ca for gnuinea pics, and -3 o for ratbits),
in concentratinag of 3 billion minrodial Rodies,

I% 1¢ charasteristic that t!:o wanXly virulent, sdsnn-cnusing strains S°I,

916-1 and Sh-15 %easna fully avirulent for gulves Piga and white mice after 4-5

() generaticas under snersased temparature, vhils thess sane strains, unler the infla-

snce of imnune ui\u. proserved tholr viruleat propextiesfor gulnsa pige and white
TEXT NOT REPRODUCIBLE
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nice for many gensrations.

Thue, the culturing of anthrax microdes under increased temporature
peruits the achievenent of the attenuation of their virulent properties vwithe
4n ehorter periods. IS nust bde noted that the xothod of action with increased
teaperature which we employed 4iffored congidoradiy from the methods descrided.
by Pastour and Teenkovskii, What induced un to this was the oircumstance that
already defore the start of the experinants, it was estadblished in the hborv.-.
tory of aathrax preparations that ia the prolonsed acuon‘ of 42.0 = 43° tempere
ature & decrease in virulens propertiss of tho cultures did not develop., And
this 1s understandadle, for it wae at tho saue tine oatablished that, dospite
the increased tauperatures a nortion of snthrax bacilli vere converted into
the sporal state in which the wodiffcation of tho natural properties of anthrax
_cultures is evidently extremely difZ1cul%. "That is vhy, in cerrying out exyer-
izents in controlled modification of anthrax culture ve exployed the mothod of
action on the youngz microbial cells with Sncressed tezperaturs, $ha saus prine-
ciple vas exployed also in the action on amthrax cultures with the ixuwune serus,
In addition, ve in this cane laid at the foundution the dootrius of Michurin
vhich mtates that the 'normnxuuon of tho organisn proceeds consideradly nore
offectively Af the action of eavironzens is exsrted on the youns orzanisa.

faving obtained weskly virulent aultures of anthrixz, 4t was aecessary
to test ‘thu for imnunosenic proporties on laboratory anisals. In this cagoe the
tosts wars arranged on radvits, The following resulis wvesre obdtained, '

It is seon ttou Tabdle I that.the strains obtained possesr pariwd inm-
, nunofenic properties, It should do noted that agaarding as tha nuzder of gen~
/ srations umnud' the virulencs of the atrains deoreased, and togethor with it

tholr iznunopgenic properties also decronscd. %hus, for example, stralins J0.42
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and 43 possess nore marksd immunogenio properties than the strain Xo,46, Straias
Fo,. 61 and 84 noenass stronger lamunogonig propoerties than strains Lo.£5 and 638,

' Thie circumetance must point ¢o the fact that the ability of anthrax
strains 0 develop in animals an fxwgnity against anthrax is svidently assoaiated
vith e residual virulence.

True, this cirounstance 1 not odesrved in all cases, It {s known, for

oxssple, that the firsd Tsenkovakit vaooine doss not develop inmzunity in rabdite,

althouzh 1% has a strong viralence for white mice. 3ut the strain Xo.45 is prace

Sically safe for white mice, but it has fhe adility %0 develop immsunity in rabdbits

against anthrax,
Our ladoratory has a nuader of straine aviruleat for white mice, vhlch

were obtained under the agtion 'of increased temperaturs froa the strains STI,
916-1 and She15, as well as the Xavakil strain, Wt they 40 not ponnui iamono-
£onlo properties. 1I¢ means, thersfore, that the revidual virulence ia the vac-
oinral anthrax straine aust de associated not only witic their virulence for n;xa
or the other species of laboratory animals, for axample, white mice and guinea
pige, Dus alpo with the renctivity, 1.e., with the rni‘dm viralences of such
. -m as are oapadle of producing the corresponding changes ia the organiesn of
& vaseinated anicsal, ~, - ' 4
The preliminary data of our oxporhnlont: Ivytesting the inuunogzenic yrop=
erties 0f modified anthrax strains m the £1rad stage of works in tho
Shabrot axploration of a safer anthrax vegcine. The cooondMu-upamt
stage of-wvevke Vi1l Be the pesblews-ef stuty of the stable properties of the
straias obtained, Thees problens A:o Wy izportant becanse only the preserva-
tion of the oconstancy of bBiological properties of micrebes insures thoir prag-
t1ca) valus as vacoinal straine, - |

— e .
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Undsy the aotion of iacressed temporature wvers obtalned four weakly
virulent strains which were tested for imnunocenic properties on rabddits. The
resulss 0f this test are presented in Tadle 1I.

I8 19 neon from the data in Tadle II that a1l the stralns, except
strain Yo,.88, in eingle inoculation posxegsed high imwanogenic properties in
the test on rabdits, IS must D notod, moreovor, that all these strains bad
virunlence for gulnea pigs and white nics, dut wors safe for rabbits. In polnt
of their viruleat properties they can be put on the same footing with the second
Tsenkovekii vaceine, vhile sone 0of them = with tho first Tsenkovakii ‘vaccino.

§train Ko, Sh-15, t00, has markod immunogeaic properties. It must de
noted that this strain, as wvell as the strain 70.916-1 ware obtained earlier
by mesns of aontrollod action And selection and, in point of blological prop=
erties, they differ consideradly from othor weskly viruleat culturss by the fact
that they do not couse a marked sersis ia gulnea pige but develop a reaot‘ton. at
the plnce of introduction in the Snjeotion of larme doges.

The question may ariss vhether this meana that we have anthrax straing
_ vith consolidated, hersditurily nodified biological properties, Or are these
the strains wvhich still do 108 have the constancy of Violoslical properties?! An
affirgative answer to the question pertaining tho constancy of the newly acguired
bilological properties by the uxthrax straine cannot yet ba givea because the
period of odservation is brief. Nowevor, proceoding from the materialistic posie
tioas of 1.Y, Xichurin and 2,D. lLysenlo that the organism in a nev mediua, in
nev experizental conditions reorsaaixgs its pature (heredity) in the process.of
nutrition, 1o the process of developmant, 4% is necossary to consider that tho
obtained strains, which have lost the vinluoo to a sortain degres, nust not
have the proportf of restoring 1%,
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In the process of modification of the natural properties of microor=
ganiens, in the period of the Iooionod atato there nay be certain noglipgidle
fluctuations in the viruleat and othor propertias of the nicrodes, tut their
return 0 the initial state s apparently tzpéulhh. e had the occamsion to
observe the phenonenon when, in testing, soon after the completion of the action
of the appropriate factor, one or the other strain of anthrax culture lost the
virulencs for guinea pige. But after a cartain nunber of transrlants on the or- .
dinary culture nedia theee strains partislly restored their virulence, causing
death of guinea pigs 4in infeotion with large doses and after longer periods of
tize (8-10-15-20 days). Ve 414 mot obaerve an intensificaticsa of the virulent
properties of the strains to the degree of pathogenicity for rabbits, Ia such
ocases, 1.0., in odbtaining noufud cultures which had to a certain measure lost

. their virulent properties, we can, it seans to us, nost probably expect not an

intensification of virulence, dul 4%s decrenso, providing the special methods of
stadilisation of the cultures in the procost of keeping are not employed,

Out of the fact that the inheritsnce of newly acquired biological prope
erties 0f microdial culturss of anthrax ia fully yontui = 48 cannot be clained

that the nev charactoristias and propsrties can be casily effected and, mainly,

easily consolidated in postority. For this it is first and foremost neceseary to

oreate the appropriate conditione of development of microdes and the conditionsg
for ﬁu' oconsolidation of their nevly aoQuired charascteristics and propertiss,
Only after this can the question oconderning the resonstruction and conooltdation

of the aew natural, f.o'.. horodttw,?moniu of miocrodisl cultures, be resolved,

I exaniaing the prodlens of variadility of miaroorzanisas, we stand on

the point of viev that the prospact of lmmunoprophylaxis of infections digecses 07 '

aninals sust ia the majoridy of cages bBolong to the living microdial vaceinos,

- . .
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Truo, the wvays and nathods of obtaining living nicrobisl vncoines are more 4iffie

cult. Yowever, this dnes not maan that 4t 1s izpocsidle to obtain such vaccines;
ths mass experinsnts of Kichurinites in tho arva of controlled modificu’ion of the

nature of 1iving orzanisms assure us in this, Adsolutely incorrect are ths inves-
tigators who believe that by.thn nothod of controlled action it ie far from always

possidle to obtain sffective vaccines. clting the irrepeatability of the n;:thodo
of Jenner with the variola noou‘u and of Teenkovskil with the anthrax vaccines, f
In conoludion, it must Ve odsorved that the experiuents which ve have
carried out in controlled modification of microbinl ocultures of anthrax attest to :
the possibility ol odtaining nloro_boo with the strongly modified propertien, More-
over, ltv was ontablished that & nunber of the modified stralns possess marked immun
O ogenio iroportlu. i
_ Our sxpsrizents huve demonstrated ;mo the possidility qt con.vorn:.on of ; y
anthrax aicro})n froa parasites inte saprophytes by naanns of a special actlon of
the medima, . . |
In princinle, $the question rilatins to the developmeat of new methods
of controlled modification of anthrax microorga~.sns zmay be considered as having
Deen solved. Mowsver, the vork ocarried out in this direction may Ve vievod meroly
as the f£irst stags on the road of exploration of A now anthrax wassine, inasmuch
as the anthrax gtraing which have deca obtained must bde subjested to a further
study for immunogenic propersiss on large animals, and for the r_nstancy of the
acquired charaateristiocs.

/ LL/rYp .
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