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p.1:(Title page): ACADRMY OF THE MEDICAL SCIEYCES ;U,S.S.Roe
- INSTITUTE OF EPIDEMIOLOGY AMD MICROBIOLOGY in the name of the respected
N STAT
academician N, F.GAUALDI .~

Combined preventive preparations against wound infections
t#m&w**&'ﬁtﬁ;i«w**vfﬁi#vp&fy&**mwu*

(Materials according to the exchangs of’éi§erience of the scientific-industrial
works of the N.F.GAYALTI Institute for Prnivemiology and Microblology, of the Acad-
emy of the Medical Sciences of the U.S.S.R.)
FIRST ISSUE,
MOSK¥4,19589,
THE EDITORIAL BOARD:

Director of the Instituts , . . . Prof.S.N.MUROMTSEV

Deputy director for science . . . Prof, V,V,ANAW'IN

Deputy éireetor for the science of production. . ., Cend.med.sci. Z.M.VOLKOVA

Agtive member the U,3.S.R.Med, Sciences Academy, , . Prof.G.V.VYGODCHIKOV
Po33  w & @ W
G¢,.¥,VIGODCRIKOV, %.M,YOLKOVA, S.A.ZELEVINSKAYA
(¥.F.Gamglei Institute o

Medical Sciences.— Director; Prof,S.N Muromteev)

COMBINED PREPARATIONS FOR THE ACTIVE PREVTNTICY OF WOUND INFRECTIONS (p.3-18)

o > ™ o @ = e @ & > o o e

Numerocus data in the literature of recent times on the pathogenegis and is-
munity in case of wound infections prove the fact that the most effective and pro-
gnective direction in the combat of these infections is the sclution of the prob-
lems of active immunizatioﬁo If we reckon that in the pathogenesis of tetanus, of
gas gangrene and of the staphylococclc wound infection the leading factor is the
poiconing by the corresponding toxins, this determines of course not only the path-
way of immunigation and the immanogenic factor but alec the end result of immni.
gation-- the creation of a permaneﬁt and stable immunity,

The gas gangrene itself is o quickly spreading necresis of the mauscles,and 1%
ig accoempanied by considerable edemp which gave reasom for OKLI %o call this procsss
an edematous myonecrosis, AIKET and DIBL(1956) think that She basic'lpsion is prém
voked by the exotoxin of the Cl.perfringens,—— the myonecrosis is oprovoked by the

action of the alpﬁémtoxin(leciﬁhinase), The myonecrosis,due to the direct action
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upon the muscular fiber by the exotoxin of the Cl.perfringens, but not to the actiom
of the*collagénaee upon the reticular structure and upon the fibrous tissue of the
endomysium, The disavnearance of the endomysial collagen connectiveszilsue is the
result of the gction of hyaluronidase, The réticulin is stable, In the injured mus- ,
cles, the nutrition of the tissue with blood is partly or comvletely impeired, The
anastomotic blond supvly is ineufficient to prevent a necrosie of the muscles which
develons in the anoxic parts, The amodnt of haemoglobin at the sites of the blood
extravasation is quickly diﬁiniehedo the aerobie oxidation stops ,and the oxidation-
=reduction potential ie lowered, and the pH of the muscles will drop, Favorable con-
dition2 arime for the growth of the anaeroblc bacteria,

The gravity of the evolution of the process is complicated by the following
c¢hanges in the white blood counti:~ the polymorrhonuclear leukocytes {p.4) perish
in the anoxic tissues, The serum therapy and the medicamentous theravy is of small
effectiveness under such conditions, since, in conseguence of the anoxia, of the
sdema and of the thrombosis of the vessels, the introduced specific antibodies and
meéicinal sutatances are unable to peneirate in guf!'icient amount to the site of
the lesion and they cannot stop the development of the pathologiecal process, Under
such conditione, the active immunisation may show itself as the most eaffective and
most prosnective means,

In this way, for the prevention of wound infections(at least,for the most im-
vortant ones among them),the most progpective method seems to us the active immun-
ization with anatoxins for the ultimate end %o produce chiefly an anthtoxic,but
also an antibacterial immunity, As it is well known, the employment of the tetanus
anatoxin for active immunization meant a new etage In the combat against tetanus,
Numerous works of domestic and foreign investizators have shown the feasibility ef
a reinforced active imminization ragainet tetanus by mesns of the tetanus anatoxin,
and 1ts advantages above the serum prophylaxis( G.RAMON et al.g E,V.GLOTOVA &
0.YA . OSTROVSKAYA; A.V.PONOMAREV et al,; P,F,2DRODOVSKII; B,V.VOSKRESENSKII & O.1.
NIKOLAEVA,I.I1.ROGOZIY, D, DIANTOYA,and othere). The effectiveness of active imruni.

gation with the tetanus anatoxin was corroborated during the Second World War;-
among 100,000 wounded persons whe had received full courses of wvacclnations only a
few cases of sickness were observed due to tiéaﬁuea

In the pathogenesis 0f gas gangrene, caused by Clostridium perfringens, the
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basic importance is attached to the toxin of this microbe, However, as it had been

established by ‘& number of'1nveat1gatorg(S“NQMUROM'I‘SEYDOKLI)c the generalized de-

. ‘ STAT ‘
velopment of the infection with serious universal poisoning 1e accormanied by a

vehement proliferation of the microbes at the eite of their intrusion and by their

guick penetration into the bloodband later—- almost inte all the 6rgans and tissues

of the organism, In conneétian with thia, the que:tion arises about the significance

of the antimicrobic ZKEHE factor in the mechanism of immunity agaliist the Cloatri-

dium perfringens, and sbout the aporopriateness of including microbic eomponents in

2u antigen predestined for active immunization against gas gangrene caused by the

L=

rerfringeiia bacillus,

The literature is not very large on this question, WEINBERG and others, in a

series of investigations( 1927- 1929) had obtained the reinforcement of anti-infece

tious substances of the sntinsffringens serums after the inclusion of micrnbic bodies

of the Type A Clostridium verfringens in the antigen meant for immnization, Simile

ar resulis were obtained by LAKHIERI(1938) and VINGENT(1939),

The cited works do not determine however, the role of ¢he antibacterial factor

in the mechanism of the pacsive antiperfringens immunity (p-5) since the different

effectiveness of the obtained gsera could be conditioned not only by the presence

or the absence of the antibacterial factor, but also by their different contents

in entitoxin, which has been aleo later convineingly shown by 0, I, LEVROVICH(1945)

2

LEVKOVICH proved that the effectiveness of the antiperfringens sera which were pre-

pared by means of introducing various antigens(of microbic bodies, of toxin and

anatoxin) had depended only upor the level of the obtained antitoxic titre.

GoB.VYGODCHIKOV ,2 .M. VOLKOVA ,S. A, 2ELEVINSKAYA and I.A.LARINA set themselves the
task to study the possibility of increasing the immunogenic propvertieg of the ner-
fringens anatoxing by means of including in them different protein fractiens of the
microbie cell of Clostridium verfringens and te show the role of the antibacterial
factor in the active immnity against gn8 gangrene which was provok~d by the Tyne 4
Cl.perfringens, As antigens for the immnization of the animaly, they used concen<
trated purified scrbed perfringens anatbzina different protein fracfions of the

-microbic bodies of the Type A Cl.perfringens; ﬁ mixture ef anatoxin with microhie
fractions which they orevared by the methods elaborated by H.V,KHOLGCHEV(1952) for

the obtaining of the protein fractions of staphylosocci,
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For getting the first protein traction,they extracted dry microbic bodies

three timee by meane of cold distilled water, They cooled the obtained extract at
4°C,and subjected it to precipitation with a 20% solution of %richloracetic acid
at pH 3,7 - 4,0, They collectsd the obtained precipitate ¢f vrotein by means of
centrifugation in a little volume of water(distilled) &t oH 7,0, and then subject-
ed it to lyophii.c exsi~cation(first fraction). Thie vrogedure ie similar to the
precipitation of the toxin from the bouillon filtratee of the culturea of staphylo;

cocel,

Por getting the gecond frection, they voured & weak solution of alk=ali( 0,05

normal solution of NaOH) ever the microbic mase which remained after the extraction
of the first fraction, at the rate of $0-100 ml per 1 gram of dry masas,

They precipitated the cxtract with acetic acid at pH 4,0 = 4,2,The outfallen
precipitate was collected by centrifugation,dissolved in a 0.05:N selution of WalH,
and subjected to a second precipitation at pH 4,0 = 4,2, Again, the obtained nre-
cipitate was separated by means of centrifugation; & guspension was made of it in
- a small volume of distilled water at pH 7,0,and it was exsiccated by the lyonhilie

method(second fraction). By the extraction method, this fraction hathers the part of

the microbic nucleooroteids,

¥or getting the third fraction, to the centrifugate which was left over after

the removal of the second fraction, 20% trichlorowacetic acid was added at pH 1,0 B
. = 0,9, and with the eame the rest (p.6) of the protein contained in the centrifug-

| ate was precipitated, The obtained precipitate wse collected by centrifugation, 4%
was diseolved in a small volume of distilled water, and exsiccated by the lyovhile
jc method(third fraction), The method of isolation of this fraction is similar to
the obteining of the svecific orotein of ltaﬁhylococcl( VERVEI),

In &1l the prepared protein fractions the physico-chemical properties were
studied apl the toxiciiy was determined oca white iice by means of intravenous injec-
tion,and on rabbits by m-ans of intracutaneous injection,

All prevared microbic fractions and concentrated sorbed anstorins were utilized
for the immunization of animals, Fortyfive rabdbits were arranged for the immuniza-
tion exveriment, The immunization was done twice(two-shot) at an interval of twenty
days.

Fifteen days after the gecond injectiocn,the content ¢f ankitoxin was deter-
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mined in the blood of all animals, Five months after the immunication, a sisTaTe
revaccination followed with the game doges of antigens which had been introduced

at the flrst injection, Fifteen days aftcr the revacclnationothe sntitoxin content
of the blood of the revaccinated animale was determined and the strength of immun.
ity was tested by a direct experiment, by'means of infecting a svore culture of the
perfringens bacillug, The infection was done 1ntramuscu1arly into the rear paw,wiih
the spores of B,nerfringens, activeted with 0,1 ml of 2 50% solution of CaClo,

The conducted studies ﬁermitted to draw the following conclusionss

1), The immunization of the rabbits with the concentrated sorbed perfringens
anatoxin causes in the organism of the animals the formaticn of a considerable
amount of antitoxin which fully protects them from experimental gas gangreme caused
by the perfringens bacillus, The addition of various microbic fractione %o the ans—
‘toﬁin proevokes the formation of bacterial antibodies but it does not heln the in-
crease of the antitoxin production,

2). The immunization of the rabbits with anatoxic protein fractions of the
microbic cells of the perfringens bacillus will provoke in the immunized animale
the formation of sgglutinin-precipitins, of complement;binding antibodies and,
evidently, 1t imparts & slightly marked snii-infectional immnity to INE severate
animale,

3), fThe basic protective factor in the 1mmunity against gas gangrene due
B %o the perfringens bacillus anvears to be the antitoxin., The antibacterial factors
which are detectable %o a slight degree mre just playing e secondary role, Suffi-
cient content in antiﬁoxin in case of the abrence of XX antibact-rial components
(Po?) will fully protect the animals from exverimental gas gengrene, even under
the hgrsh ednditions of the experiment( infectiocn with sporal culture, activated by
0.1 ml of a 50% solution of calcium chlorids),

The first investlizations about the active imrunization of people have been
i cerried out in 1915 by WEINBERG who had prepared an aativerfringens vaccine, and
had used this vacecinz for the treatment of wounds in case of phlegmone(cellulitis)
of an indolent course. Im the subsequent yeafsa wﬁlﬂﬁERG and his coworkers had
used, irn addition &o the vaccinéD ékaculture$ snd anatoiins for immunieation, The

results which the WEINBERG Scheol achie%ed‘had been 5@st nlightly sztiafactory.

WEINBERG thought that the immnizetion sgainst gas gangrene is " a d4fficult task®,
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In further works of ZELEVIVSKAYA(1935), PENFOL'D and TOLKHORST(1937), PLUMER
(1939), KOILMER(1942), STEWART(1942), ROBERTSOW and KEPPI(1949), DOUDI(1942), ZELRV.

INSKAYA ,VOLKOY

& & EKONSTANTINOVA(1944), ZELEVINSKAYA & EBRRT(1944), MILAN ,LOGAN &

TAITL(1944), LOGAN & TAITL(1945), KOMKOVA(1S48), ALTMEYER,CULBERTSON,TAITL & LOGAN

(1947) , BERNHEIMER(1947), WATERS AND MOLON(1949), PLETNEVA(1952) ,FOVIUMOVICH(1953-
1954), and of other authors,it wae proved that,in the majority of cases, the im-
munization with native(: natural) snatoxins gave unsatisfactory results in relatisn
to the immunity against B.perfringens,too, ZELEVINSKAYA, VOLKOVA and BULATOVA ee-

tablished that the purification and concentration of the verfringens anstoxins with

the aid ef ammonium sulfate or with the salt of heavy metals(Cd) permits the od=

taining of considerably etronger antigens than with tue native anatoxins, The pos-

819111ty has been also found that immunity can be experimentally produced epgeinst

tetanue and gas gangrene due to the perfringene bacillus and to the edematiens ba-.

cillus by the use of a compmosite preparstion for the immunization,

A8 i1t can be seen from the available literature, the slight efficiency of re-

egearch in relation to the specific prevention from gas gangrene is connectsd with

the difficulties of getting preventive prevarstions( anatoxins) which would have

sufficlent antigenicity and immunogenicity. However, ADAMS(1947), TAITL & IOGAN

(1947), thanks to the bivalent immunieation and the revaccination of volunteers with

perfringens plug edematiens anatoxing, have detected perfringene antitoxin im

the strength of frem 0,05 to 2 antitoxic units, and edematiens antitoxin iz the

strength of from 0,1 t¢ 1 antitoxic unitz(1947), in the blood of the imoculated

persons, BERHHEIMER(1947), as 2 result of a combined immunization with the anatox

ins of perfrimgens and edematiens and septicus, after the revaccinations had ob-

tainrd the titres of perfringens antitoxin from 0,1 to 2.0 A.U.(amtitogic units),

of the edematiens antitoxin from 0.2 to 1,0 A.U,, and of the antitoxin of Vibrie

geoticus from 0,1 to 1,0 A,U, in the blood of the imoculated individuals.{p.8) Om

the other hand, according to the data of ADAMS(1947), TAITL & LOGA™(1948), and

BERNHEINFER(1947), the use of precipitated and concentrated anatoxins allowed %o get

positive results under the condition of a compulsory performance of revaccingticn

in a period of 6 to 12 months after the immurmization., This has been also pointed

out by MAIES() who thought that a stimulating dose is required some time after

the initial injection for a high lsvel of immnity.
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The modern status of ‘mowledge about the antigens and the broad develonment of
immuno..chemical research makee 1t possible to consid-rably strengthen the range of
action;of the nreventive urepaiations by employing purified and concentrated prep-
arations similtaneously azainst several infections. This circumstance has a pro-
found importance for the active 1mmunizationﬁ agaia’i wound infections,

what kind of conditions are then required and which are satisfactory for the
development of this really new stagze in the field of vractlical immunology?

The production of immunogenic comnlex prevarations for active immunization

agalnst wound infections is tied up with 1) the investigation and study of new

nutrient media which asre best-for the formation of toxins, and the production of
the toxins; with 2) e study of the process of detoxication of the toxins which are !
cbtained on the above indicated medlia, for the purpore of getting anatoxins; with

3) the elaboration of the methods of purification and concentration of the %oxine
and anatoxing which,in the nresence of a #mall amount of the prevaration, will pers
mit to reach the maximum iwmunological effect as a result of the active imruniza-
tion; with 4) the study of the process of sorniion of the anatoxins for the purvoss
of strengthening thelr antigenic and immnogenic vroverties,

Congiderable interest is concentrated on the results of the elaboration of »
new method for getting anaerobic toxins by m#ané of the breeding of a culfure of
anaerobe germs in celicnhane begs; the method had been undertaken by S.A.ZELEVINS-
KAYA, B.A.GIL'GUT, N,S.KASHINTSEVA, I B LANOVA E,V.VLASOVA and G, E,FRUMKINS,

It wse shown that,at the cultivation of toxigenic strains of anserobes, the
culture in the cellovhane bag may get "dislyzed" toxins, considerably exceeding
in strength the toxins which ean be obtained in case of the direct seeding of cul-
tures into the nutrlient medium, The tetanus toxins which are prevared by this meth-
od were ten %o hundred times stronger, the edematliens toxin 10 to 40 times stronger,
and the sepiic vibri§ toxin 5 to 10 times strongefsthe nerfringesn toxing 2 %o
4 times sironger than the toxins made by the usual methods, It has been established
that the msximum peak of the toxin.formation in the cellophane bag comes later than
in the case of & cultivation of the strains (p.9) on ordinary nutrient media:- for
the tetanus and the botulinus toxin of Tyve B..on the 9th day; for the edematinsg.-
on the 6th day; for the perfringensé;von the 5th day, In the process of incubation

& lysie of the mocroble bodies takes vlace, At the end of the incubation, their al.
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most comnlete disintegration hes been observed,

At staining by MORCZOV's method, flagella{cilia) are easily deSTATted in the
Clostridium botulinum and the Clostridium eiematiens, Among the lysed forms, punc-
tuate ciliated forms have dbeen observed, It has been oroved that the "iialyzed" tox-
ing, at the addition of Oaslm 0.4% formalin, will change into anatoxins in a short-
er voriod of time than the ordinary toxins., The anatoxins oﬁtained from the “dia-
lyzed" toxins possess higher antigenic and immunogenic nroverties, Their immunolog-
ical effectiveness ie several times higher than of tr ordinary anatoxins, A seri-
ous shortcoming of the elaborated method has been the difficulty of creating the
conditions which are recuired for getting "dlialyzed" toxine in large volume for the
purpose of wholesale produgtion,

The native prevarations even those4of considerable antigenic nower which are

prepared on meat medis of hardly definable and of changing chemicsl composition,

are sufficiently effective in themselves( for instance, the native tetanus anatoxin),

Yet,they d¢ not satiefy the besic requirements that can be claimed for the comnon-
ent§ of the complex vrevarations,which requirements consists above all in high pu-
rity and high concentration so that in a gmall volume the highest vossible amount
of full=value antigens should be included,

In connection with the study of the indicated questions, the collective team
of the Department of Wound Infections of the N.F,GAMALE! Institute of Evidemiology
and Microblology of the Medical Science Academy of the U.S.,S.R.,, with the joinily
combined work of the Biochemical Department(Chief:. V. A,BLAGOVESHCHFNSKII) and the
Department for the Prenaration of Culture !iedia(Chief:~ I.V.VINOGRADOVA) have sub-
Jected to elaboration and have studicd the imm-izing vroverties of the combined
ereparastlons for active immunization against tetanus, gas gangrene gnd stanhylococ-
cic infection,

We are now proceeding to the descrivtion of the investigations the purvose of
which has been the commarative evaluation of the nutrient media used for $he vrod-
uction of the toxins and anatexins.

The organization of the sclentific works in this direction hag been entirely
necessary since the ordinarily uszed culturs medla composed of exvencive meat prod-
uets, in sddition to this factor of cost, are very inconvenient when it is the

question to purify the produced toxins and anatoxins from the ballast subastances,

Moreover, the meat nutrient media are very heteroszenous as resards their composition
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and, owing to their complexity, they can be hardlywatandtardizedo

(p.10) - - For the production of the tetanus toxius, FAS'INTSEVA, GILIGUT and BULA-
NOVA used the media of RAMON and GLUZMAM; for'the p}oduction of thesgg;fringpns
toxine, ZELEVINSKAVA,VOLKOVA and LARIMA used a medium of the tryptie digestion of
meat aﬁd the megt-fungal medium of ZELEVINSKAYA and VINOGRADOVA in which the amount
of meat was considerably decreases and & fungal protesse has been used am a fermeny;
for the obtention of the edematiens toxing, VIAS"VA used a medium of the pentic di-

gestion of meat.

By using for the production of toxins such media which had a caseine hydrolys..

s}
23

ate for thei aslc substa . uz the g results have been obtalned:

When the toxielty of ¢+ *iltrates of the tetanus bacillus cultures wkich can
be praduced om Ramon's and Gl .wan’s media are compared with the toxicity produced
at seeding the very same straiu{KOLLE No,B8) on bouillon of a caseine hyirolysate,
then one may become convineed of the advantaze of the latter medium,

The aversge titre of the produced toxins reached 3,000,000 in one ml of the
filtrate of the culture, exceeding six times the tit?es of the toxins which can be
produced on Remon's medium, and three times the titrrs of the toxins proeduced om
Gluzman'sg medium, The maximum formation of the toxin on the meatlecss media is af-

On

& -
v ‘0

er 6=7 daya of incubstion a2t 26 i.e omeyhat later than on the mest

op SOMEV n the meat medis on
which the peak of toxin production had frecuently occurred already after 2 %o 5

days of cultivation, It is possible that thie can be explained with & retardation

of the commencement of the srowth(in comoarison with the cultures on the meat media).

For the nrodu.:tion of the nerfringens toxins we deiayed with two variants of
the meatlese mediss 1) fish-casein hydrolysate, and 2) easeine hydrolysate.

The titres of the toring obtained on these media,in case of seeding upon them
the strains BRGK, were 2,5 times higher than those obtained on POUP's media, and
1.5 times higher than on the meat—fungal media, With the cultivation on cageine
hydrolysates, the growth of the culturs is extfem@ly intensive, and it is accompan~
ied by an abundant firmation of gas,

The same regularities wrre noticed at the productlon of the edematiens toxing.
On the caseine mediaoin cage of the'séeding of the No,794 Strain, the toxins were

aix $imeg stronger than those toxing obtained on & medium of the ventic digest of

meat, and three times stronger than on the fish hydrolysate, Edematiens torins of
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high power were also produced on media which did not contaln corn extract. However,
in sucli-s case, the multiplication of the culture develooed very ’1:¥i¥; sometimeg,
viegible growth was noticed 2-3 days after the geeding only, At the addition of corn
extract to the medium, the intensity of the growth was not less than on the meat

medis,

(p.11)

The neutralization of the toxin.stimulators of gas gangrene and of teta-
nus produced on different ﬁutrient median occurs quicker in case of the cultivation
on caseine media. The neutralizstion of tetanus toxins produced on meatlese media
ocours in a considerably shoerter peried of time. For their full neutralization, with
the addition of 0.4% formalin, = 15-day’ stay in the thermogtat at 37% is suffiei-
ent instead of the 21-25 days required for the neutralizetion of toxinz obtained on
meat media,
The perfringens toxins,as well as the tetanus toxin, when prevared on meatlese
media, are rather quickly changed into anatoxins, particularly when media of the
fungsl protease ferment are used for their orevaratiocn. While for the full neutra-
lization of the toxins which sre obtained on pancreatic meat media and on meatlese
media,after the acdition of formalin, 4% is necessary that they should stay in the
thermostate at 37°C for a veriod of 21 days, then for the neutralization of the
toxins which are produced on tzueine=fungal media nine days are sufficient,

The quick change into ana‘oving is of consideradle sdvantace since under thege
conditions,of course, the nroducsi anatoxin is less liable %o denaturation,

The harmlessness of the anavoring as tested on guinea pigs,and thereafier the
anatoxins were gubjected to purificstion and to concentration, The purification was
carried out according to the method worked out by V.A.BLAGOVESHCHEMSKII and by his
coworkers, namely by the precivitation with HCL at the igoelectric voint after a
preliminary salting out with & 20-25% solution of common salt. The further purifica-
tion of the concentrated tetanus anatoxins was achieved by adsorovtion to aluminium
hydroxide,with the subseguent elution of the anatoxins, The apnlication of this
method allowed the production of'highly purified tetanus anatoxins containing
20,000 ~ 50,000 binding units(ES) per 1 mg of protein nitrogen, Later on, it has
been proved that the method of precipitation with ac?tonc in the cold,with strict
contrel of the pH and of the ionie potency, & highly purified periringens edemati-

ens and tetanus anatoxin was succesafully orofuced, completely pigmentless and of
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s high level of binding uni ts(ES) per 1 mg of orotein nitrogen.

anatoxins were
STAT

tetanus and for the edematiens

The antigenic provertlies of the native and of the concentrated

determined in ervoveriments in yivo on mice for the

vitro

toxins, mnd,in a reaction with the emulsion of égg yolk,in exoerimente in

for the perfringens snatoxins,

The anatoxins received from toxins which were produced on meat media contained

considerably smal!er amounts of binding units(ES) than the anatoxins received from

toxins produced on meatless media, As an aversge, the tetanus native anatoxins which

were prevared (p.12) on meat medla, contained 33-50 binding units, the native ane-~
toxing on meatless medism—— 100-300 binding units, the purified soncentrated tetanue
anatoxing— 2000 - 5000 binding units, The edematiens anatoxins which were produced
on meat media contained 4 binding unite; on meatless medip=— 15 = 30 binding unita,
the concentrated ones—- 400 = 800 binding units. The perfringens anatoxins on meat

media contained 2 binding units , on meatlecs medis== 2 -~ 4 binding units, the con=

cenirated ones — 60 = 100 binding unite,

The sterile anatoxins,containing 60-80 binding units of perfringens, 400 = 800
binding units of edematiens, 2000 o~ 5000 binding units of tetanus were gorbed to
aluminium hydroxice,

From the purified concentrated and aluminium-hviroxide-sorbed annfoxins ,the
¢risnatoxin was prepared by means of their combination at definite ratios g5 that
one ml should contain 25 binding unite of perfringens, 4 binding units of edema=
¢tiens, 200 binding units of tetanus, The Alg0; content of the ready prevaration was
equel o 5 mg %.

As a preservative, 0.25% ohenol or merthiclate(1:10,000) has been added %o the
trisnatoxin. The trianatoxin ,sfter being poured into vials, wae checked for ster-
ility and for harmlescnese by mrans of injecting 1% into two guinea pigs(each
receiving 5 ml subcutaneously),

The immnizing proverties of the trianatoxinj were investigated on a great
aumber of laborstory animals{small animals):~ guinea pigs ,mice and rabbita.

The guinea pigs,both those who were immnized with a single shot of 2 ml tri=
anstoxin end a double shot(two shots) each time with 1 =l of trianatoxin,proved %o

be resistent to 1 snd 2 M,L.D,{iminimam lethal dose; in Russian :Dlm)of perfringene

toxin, Five of the control pige thch receibved 1 M.L.D, of toxin died in 2448

pourg, The guinea pigs which were twice inoculsted with 1 ml of trimnatoxin at 2 :
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interval of 20 days and, 30 days after the second injection were intramuscularly
infected with - 12 and 5 M.L.D, of the B,perfringens cultnfa in a 50% solution of
CaClzg proved to be completely protected from 1 and 2 M,L.D, of thesggiturés from
lsvpig- which were infected with 5 M.L.D, of the culture ten renained alive, five
dled in 4872 hours under the sympfoms of gas gangene; five control pige which
were infected with 1 M.L.D, of the culture died in 24. 48 houra,

' All guines vnigs which were immunized either with a single shot of 3 ml of

trianatoxin or with two shots of 1 ml trianatoxin proved to be resistant to 5o and

100 M,L.D, of the edematiens toxin,

The guinea pigs which were immunizsd with 1 ml of the trianstoxin with two

successive shots proved to be resictant to 1 and 5 M,L.D, of the B,edematiens cul-

ture, The controel pigs died in 24<48 hours.

With the research of immunity at the inoculation of the tetanus toxip, the
guinea pigs which were immunized with a single 3 ml injection (p.12) of trianatoxin

or with two ghots of 1 ml of trianctoxin proved to be resistant to the inoculation

of 800 to 10,000 M.L.D., of the tetanus texin.

In this manner, the immuniszstion of the guinea pigs with trisnstoxin proved
to be effective in regard to all three of its components,

The immunization of white mice with trianatoxin which was sorbed to aluminium
hydrozide show d its hish immnokenic proverties, The white mice which were inocula-

ted with a single shoi of the sorbed trianstoxin in the amount of 0.5 ml and were

exemined 30 days later for their resistance to the perfringens toxin(intravensusly),

%o the edematiens toxim(imtramuscularly) and to the tetanus toxin(subcutaneousliy)

were resistant at the rate of the followings —te 10 M.L.D, of perfringens toxin,

%o 1L M.L.D of edemstiens toxin, and to 10 M.L.D. of tetanus toxin,

The white mice which were inoculated with two shots of trianatoxie at sn inter-

5
)—l
[
Il
[AV]

L

;8ion Being 0.5 Bl, proved o be
resistant %o the intravenous introductien of 5 < 10 = 20 = 50 M.L.D. of the perfrip.
gens toxin, All mlee which received § - 10 - 20 M.L,D. remained healthy, Out of
5 mice which received 50 M.L.D., 2 died and ? remained healthy; 211 the 5 mice which
were glven 100 M.L.D, died, Positive results were also reached in resnect to the
creation of an immunity egainst an infection with culturee of the corresvonding

agents, The vhite mice which were given two shots of 0.5 ml of sorbed trianafioxin
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st an interval of 20 daye.one month after the last injections wers found %o be re-
glstent %o an-infection with 1 < 5 M.L.D, of the B.perfringens culture, %o 1 = §
M.L.D, of the B,edematiens culture, and to 5 M.L.D. of the culture ognign tetanue
bacillus,

For the determinstion of the optisum dosages of the trianatoxin snd of ths mos
advantageous intervels Letween the injectione, which will contridute to the peak
accumulation of the antitoxine in the blcod of the incculated animals, & few grouve
¢f rabbits were alsn immunized,

The results of the observation about the dynamice of the antitoxin formatiss
in the rabbits,which were immuniged with two shots of triamatoxin and then revacci-
nated, have proved that, twenty days after the injection of 1 ml or 0.5 ml of tri-
anatoxin, formation of antitoxin tak-g place against all the threas comoonents of
the trianatoxin, Five daye after the first injection, the antitoxins cannot be dew
tected even in a minimum amcunt. Fifteen days after the gsecond injection, the aver-
age %itre of the perfringens antitoxin in the blood gerum of the rabbite is consid—
ergbly raised,pnd it even rsaches 2,5 Aaﬁc(antitoxéégnitss Russian: AE)in ocne ml;
the tiire of the tetanus antitoxin was equal %0 4 antitoxic unite, and the #itre
of the edematiens antitoxin reached 8 A.U,

Fortyflve days after the second injection, a reduction of the anti%exin level
was noticed ageinst perfringens and ageinst edematiens(p.14) and a slightly smallesz
drop in the titre of the tetanus antitoxin,
tained dats indicate that the second injzction at the initial immuniga-
tion has & grest importance in regard to the increase of the antitoxin level in
the blood of the imoculated animals. It could be also successfully established that
1) the reduction of %he dose of the antigen to its half also decressed $he titrs
of the antitoxins in the blood of the inoculated animals, especially ageinst per-
fringens as the wegkest cecmpoment which entere intc the composition of tue triana-
toxing 2) a more favoradle int-rval betwsen the injections seemed to be the inter-
val of 20 daye,in contrast to the five-day interval,

The revaccination of the rabbits which have been immunized with trisnatoxin
vas done gix monthe after the initial immunization, All together 50 rabbits were
subjected te revaccination. Before the injection, blood was taken from all rabbite,
and in a mixture of the sers the %itres. of the antitoxine were determined before

the revaccinstion

S
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The average %itre of ths - .ingens antitoxin eouallad 0.15 AU, in 1 ml, the
an”’
titr the ‘edematiens 7./ : .0 was~=0.76 A.U,, that of the antitetsnuas antitoxin

was 0,15 A.U. in one ml, starting from the data in the literature which show that
the revaccination-—wk' i can be done with non-sordbed antigens-. is accompanied by
a higher formation of antitoxin, for the reva~cination of this se~rieg the rabbits
were geparated intc two portions., One group was inoculated with one ml of non-
=gorbed trianatoxin, and the other group-=— with one ml of gsorbed anatoxin, After
the revaccination, blond was teken from the rabbiis at the 3rd,7th and 15th days
> and 6 montha aftsr the revaccination.
The conclusion can be made that,three days after the revaccination with non-
%rianatoxino the antitoxin level in the bdlood of the revaccinated rabbite

was almost twice as high as in the rabbits inoculated with the sorbed antigen; 7 to
15 deys after the vaccination, ¢the antitoxin level was at its peak, and it remained
at an identical level in ioth grouns; after g month, a reduction fol'owed in both
groups, After two months, in the rabbits revaccinatedAwith non-sorbed antigen, the
perfringens antitogin titre was twise as low as in those rabbits which were revac-
cinated with sorbed antigen: after 6 months, the titres of ths perfringens, edems-
tiens and tetanus antitoxins were twice as low #X in the animals revaccinated with
gorbed antigen as in those gnimals révaccinated wiih nen-sorbed antigen, The re-
sulte of the study of the immunising vroperties of the trianatoxin in the animals
allowed us,and also ether investigators, %6 study the reactogenicity and the anti-
genic properties of this prevaration em veclunteer persons, The initipl immunigation
was done with two shots of trianatoxin each of 1 ml amount, and containing 25 bind-
ing units of perfringens, 40 binding units of edematiens and 200 bi;;ing uni ts of
tetanus .
(p.15) The results of vaccination and revaccination of the human wolunteers wifl:
the purified sorbed trianatoxin proved that the reactugenicity of this prevara’’
i= but elight; serious local end genersl reactions were absent; moderate an’ 7 zh$
reactions did not exceed ¥hose vhich have been noticed in persons Inoculss-” with
other bactériological erevarationg, The immunization of trisnatoxin is sccompanied
by the formstion of the corresponding antitoxins in the blood of the inoculated in-

dividuals,The perfringens antitoxin is detected in 929% of the inoculated persons

15 days after the inoculafions,with amounts from 0,05 to 1 A.U.; the efematiens
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antitoxin( from 0,05 to 1 A.U.) in 78% of mersons; the tetanus antitoxin(from 0,25

Y0 1 A.U, or higher) in 100% of the inoculated individuals,

Sixty days after the inoculation,at a titre of from 0,05 to 1,0 AU, ,the per-

fringens antitoxin has been detected in 78% of the inoculated nersons; the edemati-

ens antitoxin( from 0,05 to 1 A.U.) in 98%, and the tetanus entitoxia(from 0.5 to

1 A.U.) in 98%, (sic!);

After the revaccination,which is done 6 months later with 1 ml of trisnatoxin,

the perfringens,edemstiens and tetanus antitoxins were found in all investigated

86ras~ the pertringens antitoxin from 0,1 %6 32 AUs in 1 ml; the ade matiens, frow

0.5 to i0 AU, in 1 ml; end the %etanus antitoxin,from 0.5 to 20 4,U, in 1 ml,

In this way,it was wroveds~ the revaccination which was done after 6 nonths

has considerably increszed the titre of the entitoxins,It can be assumed that ¢the

antitoxin content in 1 ml of the blood serum is sufficient in the majority of cases

to protect the individual from infection with tetanus or with gas gangrene,

Ag z reguli of the regearches of ZELEVIYSKAYAQVOLKQVAGGIL“GUTDLARI“AHVLASOVAO

 KASHINTSEVA and BLAGOVESHOVENSKII, from $he purified concentrated anatr ~ing of the

perfringens edenmatiens and tetenus toxins, prenarations of trianatoxin sorbed %o

aluminium hydrozide have been made which vossess high antigenic gnd timmunogenic

nroperties,

The facts which were established ag the reguli of the mentioned inveséigations

about the abasence of an immunological competition betw=en fthe components thet enter

into the composition of the trianatoxin, and the good immunological effeactivenecs

of the combined vrevsrations and their transmissibdility in the immnizstion experim=
ents permitted that we, after using and perfecting the elaborated methods, sug-est
2 preparation for the active immunization ageinst tetanus end against the agents

of gas gangrene{B.perfringens, edematiens,Vibrio septicus)<—this ig the tetranatozin
(tetre—anatoxin), The dynamics of the antitoxin formation were gtudisd im rabbits
immunized and revaccinated with sorbed tetra-anatoxin.

(p.186) Rabbits were immunized with one shot of 1 El of tetra—anatoxin and with
$wo shots of the same amount given at an interval of 20 days.This amount of 1L ml
icantained <5 binding units of verfringens anatoxin, end 15 binding units of Vibrie
septicus anatoxin, 40 binding units of edematiens anatoxin and 200 binding units of

tefanus ansvoxin, Ravacsination'was made after 6 months,
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Twenty days after the first injection, the perfringens antitoxin reached a

tetanus antitoxin
STAT
itre reached 2,0 A.U,, the Jedématiens antitoxin titre reached 3,0 AU, On the

titre of G,25A,U,, the septicus antitoxin reached 0.5 A.U,, the

15th day after the second injection, the individual titres of the antiloxins rose
very similarly %o that which we had elready observed im the examination of the dy-
nemic function of antitoxiﬁ formation after the immunization with the trianatoxin,
A% the 45th day, the titre of ali sutitoxins was redﬁceda and it continued to drep

until the time of revaccination which was done 6 months later, Between the 2

amd
4 and

the 7th deys after the revaccination, a sherp increasse was discovered ia the titre

of all antltoxins; the emalleest elevation of the %iire wae obgerved in the B,senti-
cus amtitoxin; the titre of the perfringene sntitoxim increased considerably, amnd
the titres of the edematiens end tetanus antitoxins increased very sharply., It should
be 2lso underlined that the revaccination showed an identical influence upon the
elevation of the antifo;ic titres(edematiensDtetauus and perfringens) in both groups
of the rabbits whether imrunized with one ghot or with two shote.

We have investigated the immunogenicity of the tetra-anatoxin on Zuinea pigs
and oni white mice, We immunized 63 gulnea pigs with e single shot of 3 ml of tetra-
anatoxin,end we examined them as to the strength of immunity 30 days after the im-
munization, by means of %toxins and cultures of the e rfringens edematiens, sovtic
vibrio and tetanus bacilli,

1% was proved that all pigs inoculated in the experiment tolerated 1 M.L.D.
of the perfringens toxin, Pigs receiving 5 M.L,D. of the perfringens toxin died
a8 well ms the controls; guinea pigs proved to be resistant %o 50 M,L.D. of %the
edematiens toxin and to 1 M.L.D, of the Vibrie septicus toxin.

Guinea pige examined in regard B% o resistance to the tetanus toxin tolera~
ted from 500 %o 100,000 M.L.D. of the'toxino witﬁ the death of the controls at
1 M,L.,D. of the toxin,

Forty guin-a pigs imruniged with the tetra-anatoxin were grouped in 4 groups,
and examined 30 days after the immunigation coneerning their resistance to 1 ¥.5L.,0,
of the correspomding culturésO All plgs remained ﬁliveo while all the controle died,

After the immnization of white mice with a dose of 0.5 ml of tetra-anatoxin

which dose contained 12.5 binding ﬁnita of p»rfring-ns anatoxin, 20 binding units

of edematlene anatoxin, 7.5 bidning Lnits of Vibrio epnticus anatoxin, and 100 bind-

ing units of tetanus ansatoxin the m

anfcotance &o
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various amounts of minimum lethal doses of the aporopriate toxins, The mice showed
resistarce to™5 M.L.D,(p,17) of the verfringens toxin, to 2 M.L.D, g7Ar the edems~
tiens toxin, to 2 M,L.D, ef the wibrio septicus toxin, and to 50 M.L.D. of the te-
tanugs toxin, At the examination of white mice which were immunized with twe shots
(at 20-day interval) it was found that fhe mice were resistant to 20 M.L.D, of the
cerfringens toxin, to 10 M.L.D, of the edematiens toxin, to 10 M.L.D,, of the Vib-
rio septicu toxin, and %o 100 M.L.D., 1f the tetanus toxin,

At the investigation of the white mice immurized under the game conditions,
the following was discovered in regard to their resistance to from 1 to 5 M.L.,D. of
the corresponding cultures, After a single shot immunization, the mice showed resig.
T tance to 5 M.L.D, of the perfringens cmlture, %o 1 M,L.D, of the edematiens caliure,
| %o 1 M.L.D, of the septicus culture, arnd to 1 M.L.D. of the culture of the tetanus
bacillus. After two-shot im~unizations,at 20 days' interval, the mice were resistgnt
to 50 M,L,D, of all the above mentioned cultures, The control mics died,from 1 M

L.D, of the culture.

In this naaner, the immunization of the guinea pigs and of the white mies with
the tetra<ematoxin hag created in them aa immunity of sufficient vower both against
the zorresvonding toxin and against the corresvsnding culture,

In & ztudy of the oreparation on velunteers, the transmissibility (tolerapility)
of the tetra-anatoxin proved to be the same as that of the trianatoxin, The immunol..
eglcal researches of the bloocd sera of the vaccirated versons showed that the dyna-
micg of the antitoxin formation were the same as at the immunization with the tri.
anatoxin ia resvect %o the commonents of perfringens,efematiens and tetanus anatox=
ins, The level of the titres of the entitoxin of the Vibrie septicus was the same
as that of the perfringens antltoxin,

It must be seld that we were unable to obssrre any immunologleal comvetition
between the antigens under these conditions,

The results obtained with the tetraanatoxin gave us = rossidbility te study alge

another combined prevaration—-- the purified sorbed pentacanatoxin in the composi.

tion of which we find the anstoxins of verfringens, edematiens, tetanus!{ in the
g‘ same dossge as for the trianatoxin)as well as Types 4 and B of the botulimus anratox-

iax,
For the study of the dynamics of the sntitoxin formetion, the venta~anatoxing

were introduced subcu&anéously in two ghots at 20 days between the injections,
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>

2z & result of this research 1t has been established that the dynamism of

antitoxin formation in regard to the components perfringens,edemntiens and tetsnus

wag the same as we have earlier observed at the immunizatiocn with the tri. snd

tetra-anatoxineg; however, in regard to the botulinue components the titres of the

antitoxins were small, which wae evidently im direct connection with the insuffi_

clent dosage of the botulinus entigens included by us in the composition of the

penta-anatoxin,

(p.218) For the elucidation of the question whether here we were dealing with am

immunological competition between antizens or eur dosage of the botulinus comvenent
vas insufficient, we arranged an experiment under other conditions whern; with the
maintenance of the eaflier dosage of the verfringens,edematiens and tetanus anatows
ins as componente of the vemta-anatexin, the amounts of the botulinus A and B sna-
toxing were raised up to 200 binding units for em injection,

The following results were obtsined. Twenty days after the first injection of
the penta-amstoxin,the blood serum of the rabbits contained 3 A,U, of the antiiox
ins of tetanus and edematiens as an average; the titre of the perfringens;zé;ﬁoxin
reached 0.25 A.U., the zame were slso the titres of the botulinus A and B anti-
toxins. Fifteen days afier the second injection, the titirez of the antito-~ing of
tetanus and edematiens were up %to 10 A.U.3 the titre of he botulinus B antitoxia
reached 5 A.U,, the tiire of the botulinus A reached 4 A Y., and the titre of the
verfringens was 1 AU, In this way, it could be successfully shown that, with suffi-
cient dosage(of the antigen) the introduction of thes botulinus A and B anfitoxing
into the compnosition ef the pentam-anatoxin assures a considerable incremses in the
titres of the betulinus antitoxins and it does not opnress the formation of the
other antitoxins ecalled for by the other componente of the venta<-anatoxia,

The obtained data vermitted for us %o develnp the researches for the study of
the immunegenicity of the tri— and pemtacanatoxins im combined preparations with
the polyentigen of the Gamalei Institute for Epidemiology end Mierobiology which
containg antigene of the microbes of the group of intestinal infection

CONCLUSIONSS

1) The utilization of less complex(men-meat) mutrient medis permits %o obtain

%oxins of sufficient power which are capable to be quickly neutralized and %o

change into anatoxins,
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2) The workrd out methods of purificetion and concentration of the anatoxins
permitted the droduction of preparatione of high degrere of purity which contain
sufficient immunogenicity in a small amount,

3) The separste components in the combined preventive preparations{with the

dosages suggested by us) 4o not show the phenomenon of immunclogical comoetition

in the compositions of the

. 4) The EEBEXEEYE further trends of the imvestigations are:
a) study of other polyvalent prevarations for active immunization;

b) reinforcement of the separate comporents im the combined prenarations

* STAT

tri-, tetra« and penta-anatoxins.

ACSi FORM 13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION

8 FEB. 56

S oclgssified in Part - Sanitized Cop

{CONTINUATION SHEED)

Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3 ——]




Decla551f|ed |n Part Sanmzed Copy Approved for Release @ 50 Yr 2014/02/24 : CIA-RDP81- 01043R004200160001 3

lN I'ELELIGENCE TRANSLATION PAGEZHOIJHBER

—dound ipfection prevention ..

(Pale)

Z.M,VOLKOVA, -A,P.GINDIN & E.V,VLASOVA

{Department of Wound Infection: Chief: G.V.Vvzodchilovy and Pathamernhalcelzal
Laboratory~Chief: A.P.GIVDIN; N.F,GA'ALEI I”STITUTE of Epidemiolegy and Nn.crzs‘:nology_t
Acedemy of Medical Sciences, U.S.S.R.)

CELLULAR REACTION AND REPRODUCTION OF RIBONUCLEIC ACID IN THE LYMPHATIC

LA L L AR I L T A L B A A AN 2 O O B T N A O R

KODES IN CASE OF DMMUNIZATION WITH COMBINED PREPARATIONS AGAINST INFECTION (p.19-28)

LA L B N AN A I R B B I N 2 T B BN N N R B R B I I

{p.12) The study of ths resction of the regionsl lymph modes to the subcutanecus
injechion of the new combined preventive preparatione agsingt wound infection, the
reaction to the triamatoxin and to the pemtas-anatoxin which were worked out in the
¥.F,GAMALEI Institute, ie of interest from both a practical and a theoretical point
of view,

The illuminstion of this question has an important meaning for the judgment
en the reactogenicity of the prepara%ion and for the etudy of the processes which
occur in the lymphatic nodules at the time of immunogenesis.

By the investigations of VYGNDCBIKOV,VOLKOVA ,ZELEVIVNSKAYA ,KAS"INTSEVA ,VLASOGA
and GIL'GUT(1957) the high immunegenic propertise of the trianatoxin and of the
tetraanstoxin have been proved, and their practical lack of reectogenﬂcity vas
showz im experiments om animals and at imrunizatiom of voluntecrs, The obisined
results allowed the use of the triasnatoxin for the 1mmuniza%ion of people with vosg.-
jtive findings(PONOMAREV ,BRYZGALOVA,1956; KONDRATBEVOIQEG);

From the large mumber of published works,it is Xmown that the formstion of the
satidodies{antitoxins) hapvens basically in the lysphatic sodes which are raegional
te® the site of ths injection of *he aﬁt*?ene\ end im the svleen. McMASTER and BUD-
ACK(1925) ,and thereafter ERRICH and HARRIS(194Z) have already established that the
injection of an antigen will provoke the formamtion of ageslutining ia the regional
lymph nodes,

Later on, many imvestigators corrsborated these findings by utilizing varicus
methodastheir confirmations were direct or 1nd1rect(cf°'ﬁhe review articles: FORSH-
TER,19555; PARNES 1957; UCHITEL“919575 EHRICH,1955,and others). In recently published
workes(GINDIN and FORSHT<R,1958; (p,20) STENDER,STRAUCH & YINTFR,1958) new data were

brought forward about the formation‘of agglutinine in the lymph nodes,
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A work which is devoted to the etudy of the reaction in the regiomal lymph
podes after the introfuction of polyanatoxiﬁs against wound infections does not ex-
ist in the literature, The present investigation 1s devoted to thiasgégblemo

Materiale_and methods_

For the immunization of the animale two combined vreparations against wound

infection have been used:- the trianatoxin,composed of the unatoxine of tetanus,

perfringens and edematiens, and the tetra-anatoxin which is composed of the triana-
toxin snd the anatoxins of botulinue Type A and Type B, In one ml of trianatorin
there are 25 binding units of perfringens anatoxin, 40 binding units of edematiens
anstoxin, and 100 binding units of tetanus gnatoxin.One ml of penta-enstexin cone
tains 25 binding units of perfringens, 40 binding unite(B.U,) of edematiens, 1CO
8,0, of tetenus,and 100 B.U, of botulinue A and B anatexins,

The immunizetion was carried out subcutsneously into the right lateral sur-
face of the trunk of the rabbits.

In the experiment of immunization, 42 rabbits were uged ,each weighing about

2,5 t0o 3 Kg. The animels were divided into six groups., The rabbhits of Group 1 ob-

received corresvondingly a single injection of 1 ml of trianatoxin,The rabbits of
Group 1I1I served as controls,and they received a subcutaneous shet of 1 ml of stan-
dard eluminium hydrexide, For the purpose of studying the nsture of the reaction to
a second dmmunization-~which,as well kmown, gives reinforcement to the formatien

€ the sntitoxine-,the remaining three grouns recelved correspondingly the same
prevarations but in two shots keeping a one-month interval between the injections,

Or the 2nd,Z5K 5%th end 10th day.and after 3 and 4 weeks, s rabbit of each
group was killed by means of alr emboliem, and after 5 weeks, two rabbits were kill-
ed in each greup,

The lymph nodes regional to the site of the injection( the right axillary modes
and the right inguinal nodes) and the homolateral controls to these nodes( left
axillary and left inguinal nodea) were extracted and fixed in plcohol,or in e mix-
ture of alcohol/formalin,and they were treated with‘the usual hisztelogical methnds,
and,for the detection of ribonucleic aciA(RNA) they were treated according to the

method of BRASCHE,
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Owr investigatione

o - LEL oot

{ Twé deys after the single shot of tho 1mmunizing urenarations%TXlestinctly

| manifest reactive process is observable in the reyional lymph nodes. The lymvhatic
(p.21) glands are enlargsed, slightly couz ﬁatnd and edemateus, Nuring the following
three days,these processes continued in develovmenti. the lymph nodes became on.
larsed still more, and their medullary substance became swollen, At the tenth day,
this process has become 8o strong that the size of the lymph nodes was almost twice
larcer than the control nodes, At this time,the hyveremia was reduced,

During the three following weeks,the dimensions of the regional lymmh nodes
graduslly diminished, but they did ﬁot'ieturn to their mormal condition, not even -]
35 days after the injection( veriod of the obscrvation time),

FI1G,l: LY:PH WODE: Smell lumps of ribezucleic aéid( sn the photegravh in black)
- im the cytoplesm and in the nuclesli of the reticulum cells{indicated with arrows),

Methyl green-pyronin staining.

= = e o

In the control animals which were giver saluminium hycroxide only the develov-

ment of the mentiened processes was delayed.,and it 2id not reach such an intensity

as im the animals subject $o exnerimentation,

By the histological and histochemical exsminations, it was dlscovered that
already two days after the immunizing injection, oarallel with the hyperemis and
the dilatatisn of the sinuses, & marked proliferation of the reticulum cells oc - .
curred iz the paremchymal cords,and they wer~ transformed into large(coarce) 1little
differentiated cellz with large auclei, with . .r chromatin, and with 2 comntracted
thin (narrow) belt of the cytoplasm, saturated with ribomucleic acid, and with mue-
leoli rich in ridenucleic scid,

{p.22) Thess cells were similar to the hemocytoblasté or plasmoblastsa The re.
active centers of the secondary rodules wére still emall at this $ime, and their =
lymphoblasts and reticulum cells were rich in ribomucleic acld,

During the following three days,sll thase nrdcesses became strengthenedsa in
the parenchymal corde the number of hemocytoblasts and of vlasmoblasts increased,
and the rivening of many of them 1nto lymphoblagtic and plasma celle was moticed, [~
At this time( cm the 5th day afzer the imminization) the size ef the preexisting
follicles sharply imcreased and a la:gg‘number:of(new folliculi apveared, Ir them,
intensive proliferation of the lymphoblaste and qf‘ﬁhe;:aticulum»pells occurred,
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which 1s accompanied by,or which comditionms, a heavy reproduction ef ribonmuclelc

The number of the small lymphocytes becomes
STAT

e folliculi are transformed into very large reactive

acid im their cytoplasms and nuclel,

less em this account, and th

centers,

On the 10th day after the immunization, further enrichment of the parerchymal

cords eccurred with lympheblasts, plasma cells,and small lymphocytee rich in ribo-

rucleic acid, The reactive centers remained strongly emlarzed as before,

F16.2: LYMPH NODE; plasmeblasts with eytoplesm and nmucleclii rich in ribeauc.

leic acld(indicated by the doublew-contour arrows), and plasma cells(indlcated by

arrows),The riborucleic acld is intensively black on the photogranh, Staining with

ne thyl-greenspyronin,

@ W = o

(v.23) Between the 10th and the 24th days after the immunization, the orolifera-

tiom of the lymphoblasts and plasmoblasts in the varenchymal cords was less marked,

Iin thege cords, the mumber of plasma cells has someyhat increased, snd the number

of gmall lymohecytes has sharply increased, with a nmarrow thin belt of the cyte-

nlasn, conisining more or less ribonucleic acld., At the and of the observational

peried(efter 35 days), reduction of the gize of the reactive centers occurred, but

their cells remgined rich in ribonucleic acid as before, The entire lymph nede re-
meined byperplastie chiefly dué te the small lympheeytes with tneir cytoolssm rich

ia ribenucleic acid, and due te the reactive centers,

tbite which received erly aluminium hydroxide the absove de-

scribed changes were at first manifested very little, and they became more notice~

. 10th day of immunizationm, but even at that time they did

able om the S5th sud the

ched in the rabbits which were glven immanig=

met reach such a size as they had rea
ing prevarations, ez the 2nd ard the 5th day after the injection,

The second immunization(revaccinatian) which was performed one month after the

first has again vrovoked an intensive reproduction of the riboauclelc acid, a nro-

(p.24)1liferation of the lymchoblaste and of the plaumchlast: in the at this time

still hyoerplastic tissue of the lymoh node. Therefore, on the second day aftsr the

re-immnization, the lymoh node in ite gize was roughly the same as 1% haé been on

the 5th day and later after the 1nit1ai immunizetien, Ome the 10th to 20th dayse,
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The second injection of the aluminium hyiroxide, 28 the first one also, DTO-

voked & by far.weaker process in the Lymph nodes, However, this process was alsee
: STAT
manifested fin the reproduction ef the ribamucleic scid{in a small number of cells),

in the formation eof e small mumber of plasmoblagtg-and pf plasme cells, amd iz &

alight increase in the gize of enly a few separate reactive centers.

From the described observationg,1t is evident that ia the reglomal lymph nodes
a single@shot jmmanization with the penta-anatoxin or the trisnatoxin has provoked
a proliferative process which was accompanied(er which conditioned) by ar intensive
synthesis of the ribonucleic acid im the cyteplasm ard in the nucleoli of the lymph=
eid and of the reticulum cells, and Dy jts further maturatien to lymphoeytes and %o
plasms cells,

The secsnd immunizing shot after 30 days has preveked & similar precess which
hewever diffuse over a large area since at the time of the second immunizatien
lymph mode itself_was %111 conslderably enlar-ed and ite cells;including even
small lymphocytes, weze enriched with ribonucleic acid.

The ebtained data permit te ralse the questient~ what is the significance ef

¢the indicated processes in the menesgis of immunity?

In recent times it has been esiabkished thet the synthesis of the protein sub-
stances which ere required for the -rowth and for the division of the cells as well
as the secretion of the protein substances by the cells are achieved with the per-
ticipation of ribomucleic scid, For the synthesis of the proteins a preliminary
multiplication of the ribonucleic acid is required( BELOZERSKII 19483 BRACFET, 1942,
1950,1955; X 5 LEVINSON & PAVINVA,L1¢47: BRACFET, 1942,1950,1955; ROSXIN,
1951; MAKAROV,1956,and others),

Fronm the datas quoted in this work it 1g evident that the introduction of the
polyanatoxins has produced an intensive reproduction of the ribonucleic acid in
¢he cells of the lymph nodes, EHRIGHDDRAgKIN and FORMAN(1949) as well as HARRIS
and HARRIS{1949), by using biochemical and histochemical methods, have eetablished
that, after the immunization with diffefent antigens, the amount of the ribonucleic
acid will increase iz the regional lymph modes,

Qur . researches have indicated-that the immnizatiom with pentaanatoxin and
with trianatoxin, side by side with ‘the reproduction of raibomucleic acid, also

provoked a hyverplastic process,wlth the new formation of lymphoblasts ard of plas-
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moblagts, with their subsequent maturstion into lymphocytes and plasma cells,
{p.25) - The electron microscopic researches(BRAUNSTEINER & PAKTSCH,1956), the re=
searchee with the phase-contrast microscope(MOESOHLIN,1951), and thgTigaearches with
fluorescent antibodies(COONS,LEDUS & KONNOLY,1957) indicated that the plasma cells,
particularly thelr young forms(FRHRAE0891948) are preducing the amiibodies, The com-

parlson of these data with the results of our imvestigzations vermite the conclusion

that the ribosucleic acld which was newly formed after the immunizatioa took part

ia at least two processess~ im the hyverplastic process({multiplicatior of the cel-

lular elements of the lymph modes) and im the synthesis of the antitoxine. GINDIN

and FORSHITR(1958) drew a elmilar conclusiom om the basis of %heir
model-— the formation of agglutinine in mice by the soluble antigens derived from

cultures of the Breslau bacillus,

The titration of the blood scrum of the immuniged rsabbits showed thatin 2-5

days after a

w

ingle~shot immunization, amtitoxins could mot be detecigd in the npe=
ripheral blood; the histochemical research hes also showed that by this ‘time the
eynthesis of ribomucleic acid was already goimg om at am energetic manneralii"%ther
résearches, with another awticsn(diphtheria anatoxin) and om other objects of ex..
perimentetion(on horses),it was showsn that, after the gecond immunization{revaccina-
tiomn), the nrocess of imtensive synthesis of the ribomucleic acid could be geen

mot only 1m the lymphoid organs but also im the lymphocytes of the peripheral blood
to such a degree as the antitoxim titre was being increased im the blond {GINDIX &
OGIENK0,1959),

In the present imvestigation, 1t was established that the antitoxins ap%eared
roughly o= the temth day im titrable amounts inm the blood; that they contimued to | -
increase,nnd they reached their peelk om the 24th to 30th deys.,

Five days after the second &mmunization(revaccin&tiaﬁ) the titre of the anti- -
toxins has grown several times (see Tablee 1 and 2),

The comparison of the morphological and histochemical findinge with the immun.
ologlcal data proves thet oa the da& of the second immunizsation the regional modes
were stili hyvernlastic and rich in cells which were saturated with ribonucleic
acid. The second immuaizing shot lesds to the syathesis of ribomucleic acld at = =
larger scale, to the reinforcemest of the hyperﬁlaatic process ard, eviiently aa

& sequela to thie, to a more imtensified formatiom of the antitoxins. It can bs
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surmiged that this also includes the cause of the imcrease of immunogenesis after
the second shot of immunization;

The introduction of pure a.lumihixiﬁ hydroxide into the control :Ji\xTnals provoked
a week proliferative process and a weak multirlication of ribomucleic acld, I‘t is
possible that these processes were comditiomed by the absorption of the products of

cellular dicintegration and of the oroducts(p.26) (comt.om p.27 of orlginal). . .

&y

(p.26) TABLE

Y e o T L T AT T L L i an wm v v wm wmm e s e e we see e s See e e ke S S o s o e

Titres of antitoxir in A.U,

Day of P - .
sxamination perfringens edematiens tetanus votulinus & botuliaus B
A.Single-ghot immunization
2 € 0,1 0.05 <0.001 <0.1 <0.1

5 0.1 0.0 < 0,001 401 0.1

10 K0.1 90,141,05 0.01€0,1 <0,1 < 0.1
24 ?0.1€6,26 $1,0€2 1 <0.1 <0.1
30 , 70,140,286 PL K 2 €1L 5 <<0.1 <0.1

35 0.1 1 1 <.0,1 <€0.1
B,Twe-shet imnunization ' é
2 #0,25¢0.5 2 PLL5 ¥ 0,11 0.1
5 F0,5£1L,0 ‘p2L5 3 70.240,5 »0.1€0.25 '
15 1.0 95410 7345 0,541 20,25€0.5
20 »1,0%2 »5410 7345 90,541 $0.25<0.5

{for Table 2 see mext page)

LOTROA
Jos it
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7
(cont.p. 26) TABLE 2 ‘ STAT

s e e s ™ iy S e e e B R e e R A R A S E 7 2 S

TRLANATOXIN
Titres of amtitoxia 1a 4.U,
Day of o I, -
examination perfringeas sdematiens tetanus

A.Sirgle-shot immunigzation

2 < 0.1 < 0,5 ? 0,001

5 <0.1 € 0,5 7 0,001
10 = 0.1 & 0.5 AU, €1,0 >0,0140,1
24 20,1€0,25 »1.04 2.0 1,0
30 >0,1€0.25 >z <5 > 1,046
35 0.1 2 1.0

B, Two-shoct immunization

2 #0.25€0,5  P2<4s Y145
5 F0.5€1 ' pags >1<s
10 21,0 €2 »10<20 >6 <10
21 210<Kz2 7 1020 »5%10

S D m w@ oer Em o e om e

(pQE?QOOGOﬂto)Ocaf denaturation of the proteims of the edema fluid from the focus

of inflammation, This process requires further study,

43 it 13 sren from the above introduced findings, iz the lymph modes mo path.

ological processes were found--such as for instance suppuration, mecrosis... which

could have served as am obstscle for the use of the vreparation for human injections,

The discovered hyperplastic process,which is gradually regressing, 4 igevitable

2 amy immunizstion because it is connected with the impunogenesis itself as nunm-

eroug researches have ghows,
CONCLUSIONS

1) The subcutaneous injection of pemta-anatoxis amd of triamatoxin provokes iz

the regiomsl lymph modes ar intensive multiplication of ribomucleic acid axd a Pro=

liferation of the lymphoblagtic and plasmoblastic elemsnts, with their subsequent

maturation, These processes are comnected with gthe immirogenesis,

2) The maimtemance of $he indicated processes for a momths{ period of the time

of observation) proves the vroloaged immnisatory stimulatiom which ariees from the
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(P-2¢ comt, )
site of imoculation of the antigem,

STAT

3) The secomd shot of immunization,30 days after the first, provo¥es a similar
but more diffuse process which avpareatly conditions a more intemsive production of
the antitoxims,
4) Pathologlcal processes which could be takem 24 an objection to the human
use of the indicated vrevarations had met turned up in our material,
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(Po 29) STAT

B.V.VOSKRESENSKII, & 2.1.LEBEDEVA,
(Department of Wound Infection, of the N.F.,GAMALEI Institute of Epidemiclogy amd
Microbiology, of the Academy of Hedical Sciences,U.5.5.%,; Chief: G,V,Vygodchikov)

INTERACTION OF ANTIGENS AT COMBINFD TIMMUNIZATION*(p, 29-35)

o on wm s @ @ 6 o n G GO e O3 s A en &3 D W S SR o e @

(* Pirst Communicabions Study of’the etfectivenese of combined immnizstion
with staphylococcuﬁ anatoxin ~nd with ﬁerfringens anatoxir in experiments on rab-
bits). A

A% the study of the immumological efcectivenese of a combined prevaration which
is composed of purified sorbed amatoxins, a weaker anbigenic effect wae rsvealed
%0 us with the use of a combinatlion of the staphylococcic and the tetarus aratox-
ins, ard with the use of & combination of the amatoxins of perfringens and edema-
tiens and staphylococcus than in case of immiaizimg with them separately(V"SKRE-
SENSKII & LEBEDEVA,1957). -

At the imvestigation of the néea for the imclusiom of the stavhylococcus ana-

%oxin im the commsaitinm of the combined prevarations, we set the itack before us

%0 fimd out which of the imgrediemts of the mentigmad combined nrevarations show

3 an op:reseimg,inhibitory effect upom-the immunological effectiveness of the stsphy-
lococcic amafoxin 86 that this inhibitory phenomemom could be removed.

In the presert work we studied the effectiveness of the immumizatiom with the

staphylococcus anatoxim iw a mixture with the perfringemns anatoxim, The staphylo-
coccic anztoxim was obtained from the ftoxin of Staphylococcus Vud 46, The stock wes
cultivated im bouillon of the acid hydrolyeste of caseime with ycast extract. The
toxim was meutrsiized by the additiom of a 0.,4% formalin, and by keeoing 1% &t 37°¢
for tem days.,

The purified concentrated smatoxia of the verfringers{Stock Wo,28, series Mo,
649), containing 50 binfisg units im ome ml, was oroduced by the Gas Gangrene Lab«
oratory of our Devartment(S.A,ZELEVINSFAYA),

The purified concentrated staphylococcus anatoxin contained 80 bindimg units
in one ml, The vrecipitatior vas mede'with & le hy?rochloric acid at the isoelec-
tric poirt, The prenarations were separately sorbed to alumiaium hydrogide,

(p,30) Before the immunizaticm of the amimels, the gorbrd gnatoxins were mixed ir

CEERTAC G

different proportions,
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For the experiment,ravbits were taken which welghed an average of 2.6 fn 3 Rg
and possessed maiural staphylococcic anrtitoxin of € 0.126 AU, srar |

1, The immnization was done subcutaneously iz two shots,al a 20-day interysl
between the injections, The doses of the nrenaratiom were the same at the first
and at the‘second injection, The combined prbnaration was imoculated iz am amourt
not exceeding 1.5 ml,

2. In the first experiment with the combined immunization, gix groune of rabe
bite were taken, each group coasisting of 5 emimals,

3, Group I received , at each imjeciiom(lst amd 2nd), 25 binrdimg umrits of the

ataph. amatoxin plus 12.5 binding units(sudn) of the verfringems gnatoxin,

Group Il amratoxing..25 B,U, of staph. amd 25 B.U. of perfrimgems amatoxims

Group 111 "  $..25 B,U, of staph, and 50 B.U, of * "
Group IV  ® 3,.80 B.U, " " & 12,6 B,U, of * L
Group V w $5050 B U, * R & 25 BU, of * "
Groun VI n 3450 Beﬁc " " & 50 B.U, of " "

For the control, accordimg to the same schedule, 3~3 rabbits were immunized
with eamch of two doses of staph.amatoxin and each of 3 dosee of verfrimgems amatox-

in,
The content of the staph.smtitcxim im the blood sera was determized by the me-

¢thod of meutralizastion of the hemolytic nraéerties of the stancdard stanh,.toxia,

The revaccimation was carried out 3 morthe after the secomd imoculation; with
a simgle shot, with & dose idemtical for all groups of rabbits, i.e., with 25 B.U.
of staph.esnatoximn amnd 25 B,W. of the neririsngens aratoxin,

The cortrol rabbits obtalimed the same doses of the corresvomdimg amatoxin,

The blood sera of the rabbits were examined before the immumisatior, then cn
the 18th day after the first imjectiom, om the 5th,10th,20th ard 30th days after
the second imjectiom of the smiigen before the revaccimation, amd or the 5th,10th
20th and 35th day after the revaccimatior. 43 days after the revaccination the rabdb-
bits were examinmed for resistance to the imtracutaneous imtroductior of the sta<
phylococcic toxia amd of the stavhylococcic culture(Stock 0-15),

ia Table 1, the average srithmetic titres of the staph.amtitoxir are sheowr in
the blood sera of the rabbits at different periodas of time after the immnization
gnd revaccination with the combinéa(ntSI) vravaration containing 25 B.U. of the

staph.anatoxin. As 1t can be seon from the dats of this Table, the veak titres of
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{p.,91 cont,) ; )
the staph,antitoxin were lover on the 5th to. 10th ‘days after the second inoculationd

than in the control animale with all three doses of the nerfringensssg$u in,

Thia was esnecially remarkable after the revaccinations:- on the 10th day,in
the rabbits revaccinated with the combined prenaration,the titres of the stavh.anti 4
toxin were correspondingly 2,0 A,U,, 1.0 A.U,,0.62 A U,, and in the control it wae
7 A.U. Almost the same ratios were also ghown om the 20th day (Table 1),

In this way, the dose of 25 B,U, of the stavh.anatoxin, in combination with

each of the three dsses of perfringens anatoxin, caused a weak formation of the

.

gtapl'lococcic antitoxin in the blood of the immunized animals, This was observed

I

both under the conditionsg of the initial immunizatioz and under the conditions of
the revaccination,

The resistance of these snimals to the imiracuianccus introduction of the sia-
vhyloccus toxim and of the cultures on the 43rd day after revaccination was alao
twice a8 low as in the control animals., The control rsbbits have tolerated 20 skin-
~recrotic doses of the staph,toxin, and 2 to 16 skim-necrcoiic dosee of the sianh,
culture Wo,0-15, and the exverimental rabbits tolerated 10 aﬁd less than 10 skin=

~mecrotic doses of the toxin, and 8 and lezs than 4 gkin -necrotic doses of the
culture,

In the same Table, the aversge titres of the staph.artitoxia were also given
which were cbtained after aa immnization with a dose of 50 B.U. of the staph.ans-
toxia 18 the composition of the combined vreparation. The level of the staph.anti-
¢oxin after the firat immunization with = dose of 50 B.,U,, im comblnation with the

same three doses of the nerfringens smatoxin, was almost idsnisal with the control.

g

st

rd
&

w
[+]

Or the 10th day of revacecination, ia the two fi

M

THUD
the blood serum proved to be lower then im the control animals, end in the third
group(Stavh.aratoxin 50 B,U, plus nerfrimgens amatoxin 50 B.U.), mo differences
were seen from the control,

Iz the subsequent experiment, higher doses of the staph,amatoxinm vere iavestl-
gateds- 75 BQUC; 100 B.U., and 150'306§ The §erfr1ngens anatoxin was taker sglways
in the same dose of 25 B.U. mﬁe methodology of the experiment was similar Yo %he

previous one,

The revsccination was made three onths later with a nronaration containing

100 B.U. of the stavh, anatoxin, nluu 25 Boﬁo of the nerfringens unatoxin ia the

sorbed form ir the inoculated doseg
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(v.32) TABLE 1,

-s—_———————-..-————-—-—-— _-.-_.-_..._—-——.--.__

DU 5 S AR SN 9 ARl AL ISR RNV QNI ML RADI NIV

a b o ———e. Tim® 0f examinatior of gerum,in days
after ist / . o
: after second imroculation /t after the revaccination

inoculet, /
18 a, / 5 10 20 20 90 / 5 i0 20 35

8,..purified sorbed stanh.anatoxim ,im biadiag units(B.U. )
b,..vurified sorbed verfringens anatoxin, iam biading units (B.U.)
Titres of sntitoxin given in A U.

25 = 0,25 3,0 2,6 0.8 0.5 0,41 3,3 7,0 7,0 1,0

25 12,5 0,22 22 1,4 0,37 0,56 0,25 1,1 2,0 1,0 0,58
25 25 0,16 0,8 0.41 0,16 0.2 0,21 0,75 1,0 0,83 0,25
25 50 0,18 6,78 1,5 0,54 0,37 0,41 1,26 0,62 0,75 0,25
50 « 0,29 3,3 2,0 0,6 0,6 0,26 6,0 5,0 2,5 0,75
50 12,5 0,42 4,4 2,06 0,77 0.45 1,55 3,5 2,0 1,0 1,0

80 25 0,22 3,4 1,8 0,85 0,35 0.46 1,3 2,0 3,0 0.33
50 B0 0.44 . 3,4 1,75 0,46 0,45 0,33 3,0 4,7 2,75 0.87
7% - = 10,3 5,6 1,4 1,5 0,29 53 8,3 3,1 3,0

75 25 o 4,0 3,0 1,0 3,0 0,37 30 6,0 20 1,5
100 - - 12,6 8,6 3,0 2,0 0,4 8,6 11,3 4,6 4,0

100 25 o 6,0 3,6 1,3 1,0 0,286 5,0 6,3 3,6 3,3

180 = = 9,3 6,6 1,6 2,3 0,3 5,0 9,3 4,0 4,0
150 25 - 5,8 4,3 1,0 1,3 0.29 2,0 4,6 1,2 1,0

As it can be geen from Table 1, the dose of 75 B,UJ, and 100 B.,U, of the stavh,
aratoxin in the combined nrevaration which comtmined 25 B.¥. of verfrirgens anatorx-
in has assured = high level of staph.anatoxir; yet, ever $ith this, the titres vere
by # a § to 2 times lower than after the immurigation with a momo=prevaratior. The
dose of the staphylo.anatoxim raised to 150 B,U, had not resulted ia a subsequent
increase ir the titres,

The dynamiusm of the formation of the nerfringens sntitoxim was determined by
us by means of the lecitho-vitelline reactioy at the same time as the staphylocoe-

.cus artitoxin, (Ses Table 2)
SiTaR (see next vage),

ACSi FORM 13A DISSEMINATION FORM FGR INTELLIGENCE TRANSLATION
8 FEB. 56 (CONTIMUATION SHEET)

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3




. . <

ENCE TRANS! ) . PAGE NUMBER
INTELUIGERCE TRAVSLY TSN srevention 3y

(p.3¥) TABLE 2

au!um——l————-\‘——-—_-“—_—‘.—-—.———.‘-—-——-_———- S LA Rt S g )

Antitoxin Titres given ian AU,
ANATOXINS 4m B,U, /[ Days after 2nd in- / Before/ Days after revaccine-

/ sculation / revacy tiom
perfringeas; staphylo./ 5 10 20 30/ 9 /5 10 20 30
12,5 B .U, = 3,6 0,28 0,33 0,1 C,17 4 5 5,25 2
12,5 25 B,U, 4,6 1,5 0,456 0,2 0,1 2,6 6,620 3,3
12,5 80 4,2 0,8 0,35 0,1 0,15 3,6 12 2,3 1,0
25 B.U. - 4,0 1,5 0,75 0,2 0,158 2,315 53 3,0
25 25 By, 4,6 3,3 0,66 0,4 0,2 6,616 13 7,0
25 50 4,8 1.4 0,45 0,18 0,33 4,013 16 2,6
25 100 - - 0,3 0,2 = - 1 - -
50 = 3,3 1,0 0,32 0,1 0,2 3,0 28 6,0 2,0
50 25 4,2 1,5 0,6 0,23 0,17 1,0 5,5 4,6 1,25

0,06 14,6
50 850 4,3 2,6 0,41 OX®E®/ 0,25 3,3 18,6 XBX 1,5

{p,34 comt,)

above all 1% should e mentioned that the staph.anatoxir had mot shown amy
ishibitory effect upon the perfrimgens antitoxin, After the revaccinatioa with ihis,
even gome inmcrease was moted im the titres and a more v . 1aged mainteaance of the
high level of the perfringens amtitox ia almest im all grouvs of rabbits, However,
we 4o not Shimk it nossible to talk of a stimulating influence of the staph.amatoz-
in upcm the formatiom of the verfrimgens entitoxin, i.e., this question meeds a
special study,

The obtained results prove that,with the coubined immunizatior, the nerfringens
snatoxin, im doses of 12,5 and 25 and 50 B.U., {ahibite the immanogenic activity of
the ztaph,anatoxin at all the examined dosea of the latter im the mixture{ from
25 B.U, %o 150 B,U,),The researches have alao proved that the dose 50, 75 amd 100
B.U., of the staph.anstoxim in mixture with 25 and 50 B.U.of the verfringens analtox-
ig assures & sufficiently high level of the stanh;amtitoxinn although even in this

case, ites titres were by % to 2 times lover than in the control grouv of gninals,
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!

The findimgs which sre vresented im Tabie 2 indicate thatl the astavh.snstoxin
does mot show mry substantisl influewnce upoa the anfigenic actiow oiﬂ%#a oerf rin-
Zsas anatoxin,

I% should be remarked thet the imcreane im the doze of the ataph.smatoxln im
the range from 25 %0 100 B.U, cmuses a parallel incresse im the titres of the ataph,
antitoxineg,ns the same time when the dose of 150 B.U. 41d not wroduce sy Turiher
incresse im the titres.It can be surmised that this doge 1= already orovoking some
immunological overstimuletion,

COHOLUSIONS

1) Ia care of immunization with & mixture of vurified sorbed amatoxing of Lhe ‘
reriringens and the staohylococcus, an inkibition of the antigenic activisy of the
latter has been obzarved,

2) Ia case of immunization with the steph.purified éorbad angtoxin{ie dosep
from 25 to 150 B.U.) im & mizture with the same nerfringens anstoxin{dosea from
12,8 B.U. %o 50 B,U.), mo unfavorsble influence im observed by the BEZ astaph,
angtoxin wpon She mntigenic efieet of the verfringens amatoxin.
{r.35) 3) In cas2 of an immnizotion with a mixture of purified, sorbed wmadoze
ineg of the verfringens and the staphylococcus, a gatisfaciory immunological effect
is achieved,in respect %o the formabtion of the sieoh.emtitoxin, if the d@@%s‘&f
esach compoment are 50 B.U. Howevar, better results are resched with %he ﬁambiﬁ&tiaﬁ
of 75 %o 100 B.U. of the stsph.anatoxin with 25 B, U. of tae nerfrimgens Jtanasorin,

(o Literature guoted)

a B o® l

=S

(.35} (Blank),
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(p.27)

i 7.7, L FBTDEVA & H,Y.VLASOVA. STAT

{Terarbient of Wound Infection, ¥, FP.GAMALEI Insbitute of Foidemiology ail ). 5 P
elogy. toademy of Med. Sciences, U.8,5.R,3 Chiefs G.¥.Vygodchikov)

TRAGTION OF ANTICENS_AT COMBINED i UNIZATION® (p.37 - 41)

COND COMMIMMIGATION: Bffectivenecs of the combined immuanization w

: oo of purified sorbed siavhylococcis and edematiens mratoxins im expe anbhy om
gebbltsn; .,

| in the previous work{VOSKRESENSKII & LEBEDEVA) it was proved thabinw ; of

é Rl don of the rabbits with a mixture of purified concentrated adecibed o

i 9

g oaiae of the verfringens and the stapvhylecoccus, sm inhibition of the ERAR

% gobion of She latter can be observed.

ﬁ In the present work,%he interactien of the anbigens was studled in cman 37

% ghe immenlzatlion with & mixture of purified concentraied sorbed stavhyleooosis and

ederaticns anatoxing, For this, the corresnonding anatoxins were utilised

ieed on emseim medis,end orecipiiated with a 1/8 hydrochloric ac

s diluted from dry asnstoxin to a2 eontend of 100 E.U. in .wne

sorption of each anatoxin was sevsrately mgde om alumimium hydz«
¥ &

| resiy prooaraticn of the stavh.snatoxim contained 5 mg of Al in 1 =ml.

In one ul of the edemabienz enatoxin, there was 3 mg of AL,03, The

e, In the excrimenits, rebbits of 2. 5 = 3 Kg welght were used

purel stoph.entitoxin of € G,125 4.0, in thelr sera,

9hs imscalations were made under the skin of the side im two shots ot 3 ey

ipierval 2, A% She immuniszstion with the combined prevaration,three doses of

aratoxin were used, 25 = 50 = sad 100 B.U., and the dose 0f the edon:

1 im bosh mixbures was equal to 40 B.V., the dose of the lalier »

im the Tamalel Instiduite of Tpldemiology and Microblology for the commoun: bt 7
zemiined prenarations. The mixiure {p.38) of the antigens was imtroin -

£ 1 %0 1.5 ml, Six moemths afler the second inoculation;the rabbi s

reveoci nbed widh ome shot of the same doses which they had received at

aiz: dion, The sera of the bloed were investigeted om the 10th,20th,wni

the
‘ deye efter the second imcculatien, at/ﬁomonthg before the revaccination, and

3 . —
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on the 5th,10th,20th and 30th days after the revaccination,

_ In Tablé 1, the average arithmetic titres of the staph.antitoxin nre_contgined
L STAT. .0 . °

for each group of the immunized rabbits( 5 animale in each group), From Table 1 1t

ig evident that the dose of 25 B.,U, of the staphylo.amatoxin imn the combined preva-

rations provoked considerably leses formation of antitoxim then im the case when

the immunizaticn was done with separate anatoxins.(The average titres om the‘IOth
dey after the second inoculation were corresvondingly 1,8 A.U, gnd 7.5 AU.).A dose
of 50 B.U. of the staph.smstoxinm proved tc be considerably effectives= 8 AU, with
the combined immunization, and 12 A.U, in case of the separate inoculation, The in-
crease in the amount of the staph.saatoxin to 100 B,U. did mot lead to amy substan-
tial increase im the amount of the antitoxin under the conditions of elther the
combined or the separate immunization,

The revacc;nation of the rabbits, which have been immuniged with the combined
preparation has also shown a weak effectivenesa ef the 25 B.U, dose of the staoh,
anatoxin, The averace peak titre of the serum wes always 2,8 A.U.,et the same time

when the sverage peak titre, after the revaccination of the smimals which had been

mmunized with stapn.anatoxin aione, was equal %o & A.U.

The rabbits immunized with & dose of 25 B,U, of the staph.anatoxin, in a mix
ture with the edematiens XX anstoxim, im~distinctiom from the control rabbits which
were inoculated with staphylo.anatoxin alone, have not showm elther amny resistance
to the intracutamecus imtroduction of 5 M.L.,D., of staphylococcic toxin at the time
when they were examined twc months after the revaccinatios,

The rabbits which at the initisl immunization were given doses of 50 B.U. and
100 B.U, of the staph.anatoxin, after the revaccination with the same dosmges,
ghowed am imcreage in the formstiom of the staph.antitoxim parallel with the in-
crease in the anatoxin dosage,

The higheat pesk of the titres in the blood sera was chbserved In case of a
revaccination with » dose of 100 B,U, of anatoxin(.Q A U. of mntitoxin). However,
the twice smaller dose of 50 B.U. has also given good result( peak titre—= 6,5 A4.U.)

In thie aanne?othe dose of 50 B.U, of the purified comcentirated sdsorbed stapk,
anatoxin was vroved to be sufficlently effective im combined immunization with the
edematiens anastoxin,when the latter’s dosage was 40 B,U., under the conditionrs of

both the initial immunization and the rﬁ$ﬁécination, The inveatigation of the re-
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glstance of the rabbits which wers immunired with the combined preparation, to the

jatracutaneous . introduction of the staphylococeic toxin and of the staphylococcus
STAT

culture two months after the revsccination haa‘proved that they as well as the

controd saimals tolerated 5 to 10 M.L.D, ef the staph,toxin and 6 M,L.D, of the

staph.culture,
(v,39) TABLE 1

DYNAMISM_OF THE FORVATION OF STAPHYLOCONCUS ANTITOXIN AT THE_IMMUWIZATION WITH

e St T, S LMLt aV e B et et e TR e e T -

A MIXTURE OF PURIFIED SORBFD EDEMATIENS_AND STAPHYLOCNCCIC AMATOXINS

o o M AV, LV D T TR A D S TR T e e e T e e e T T T Tl e

Time of examination of serum in daoys

ANATOXINS [
/ AFTER SECOYD INOCULATION / AFTER REVACCIVATION
staphyl, / edematiens/ 10 20 20 6 / 8 10 20 30
im binding units months/
B.U, Titres given im antitoxic unlts 4.U.
B ot o o @ o @ 0 o m wm wm oo = e e e e e o e o m = e o= e o= e o= S & @
25 BU, = 7,3 3,3 1,5 0,25 6 4 3,6 1,6
25 40 1,8 1,0 0,35 0,256 2,8 1,7 0,7 0,45
50 = 12,0 4,0 1,4 0,33 5.6 3,3 2,6 1,0
50 40 8,0 3,0 1,2 0,25 4,2 6,5 3,2 1,8
100 - 12,3 6,0 2,0 0,25 7,3 8,0 3,0 2.6
9,0 5,5
100 40 9,6 3,86 1,3 0,28 9,0 BZE xXxy@ 3,0
(».40) TABLE 2

DYNAMISM OF THE FORWATION OF KDEMAYIFNS ANTITOXIN AT IMTUNIZATION WITH A _MIXTURE

E a e e T SR AN VI T i T e e Ll i o s T Ml e e e e T e Cwm Ch wm ety

o e - R it air—u o gl - g e )

ANATOXINS / Time of examination of sera im days
EXEEREXY/ AFTER SECOND INOCULATION / AFTER REVACCINATION
edematiens/ staphy./ 10 20 30 3n, 6m./ 5 10 20 30 60

40 B.U 25 BU, 29 A.U.17.5 10 2,3 0,6 17,5 29 27 22,5 4,8
40 50 29,0 15,5 8,5 2,7 0,56 19,56 32,0 24,5 21,5 5,7
40 100 35,0 13,8 7,0 2,3 0,7 14,4 38,7 36,0 26,9 8,6
40 = 20,0 2,5 7,5 2,1 0,5 11,3 11,3 20,0 15,0 =

{p.40 cont,)
From the dats im~luded im Tasble 2 it is evident that the vurified sorbed

staph.enatoxin does nct cause sny inhibition of the antigenic activiiy of the ede-
matiens anatoxin, o
antl

The titres of the edematians/ﬁxztoxin » in case of ga immumnization with the

combined preparaticm, oroved to be higher than ix cage of introducing the same dosesg
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of the edematiens anatoxin alone,
However;, it is difficult to speak of a stimulation if the effeg%NPf the ede.
matiene anatoxinm, im case of am imminization with it im mixture with the stazph,

anatoxin, em account of the consgidersble individual variations of the titres inm

the control group of amimals as well as im the group of the experimental animals,

Onr the basis of the vresent work we are free to draw the followirg comclusionss

1) In case of an immunization ef the rabbiis with a mixture which coniains éO
B.U, of purified sorbed edemsntiens amatoxin and 25 B,U, of a eimilarly produced
staphylococcic anatoxin, an 1nhibitory effect ie observed upon the immumological
action of the latter, The incresse of the dbésaze of the vurified sorbed staoh.
anatoxin in the mizxture %o 50 and to 100 B.U, assures a sufficlently high level of
staphylococecic antitoxin ir the blood,

2) 1Im care of similar ratios of dosage of both purified sorbed anatoxins, the

Pube

edematiens amatoxim does mot show any imh ibitory effect,

(Ro/literature/quoted)

L] b L]
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(p.42 Blank)

(p.43) B,V.VOSKRESENSKII & 2,I.LMBEDRVA, ]
_ TAT

(Department of Wound Infections, GAMALEL Inetitute of Epidemiology amd Microbiole

o£y, Academy of Med, Sciences, U.5.8.R: Chiefs- ¢.¥, Vygodchikov)

A Y T A Y e M S e Ve VT e T o

BINSD PREPARATION FOR ACTIVE_IM'UNIZATIOK AGAINST WOUND INFECTIONS (p.43 - _52)
The study of the effectiveness of immunization with concentrated purified

Aluminium-hydroxide- adscrbed staph.anatoxin, with introducing it into a mixture
with other antigens, had been undertaken in conmection with the basic tepic &f

the scientific resesrch work of the Anaerobic Laboratory of the Devariment of YWeund
Infections of the N.F.GAMALEI Institute of Epifemiology and Microbielegy of the
Academy of Medicsl Sciences of the U.S5:.5.R., directed to the creatior of a con-
bined oreparation for active imrunization agaimst anaerobic woumd infections. The
inclusion of the staphylococcic anatoxin in the comvosition of these vrevarations
wae dictated By the circumstance that a staphylocoscic imfection is very frequenily
the esuse of the provecaztion of purulent complications im the injured persons, and
in the postoverative veriod, amd 1t considerably sgeravates the course of sickness.
Moreover, it iz well known that the 1nflammeptory processes caused by staphylococci
ip the wound that is infected with the spores of the tetanus baeillus i3 a facior
which enables the develovment of the tetanus infection.

fthe effectiveness of the immunization with concemirated purified aluminium-

hydroxide adsorbed staphylococcic anatoxin was studied with introducing it into

the compoeition of two series(Nos,l and 2) of combined anatoxia “SPES® and into
the composition of four series of polyasnatoxin. In sddition to the astaphylococcilec
anatexim, comcentrated purified sluminium-hydroxide adsorbed amatoxins of tetanus,

n%c the compogition of the wrepars—

=1
o

of perfrimgeen, and of edematiesn have entere
tiom "SPESY, and,in addition to the emumerated snatoxing, eimilarly trested ana-
toxing of the septic Bibrie amd of the Vibrio histolyticus were also added to the
composition of the polyanatoxin,

(p.44) The na%ive staph,anatoxin was producsd by us, the concemtration and the

purification of it was mede by the scientific collaborstor of the Department ef
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1
Biochemistry of Microbes ,L.I.MARMALKVSKAYA, under the dirsction of the Chlef of

this Department, V. A ,BLAGOVESHOHEVSYII, The sorption of the ana,toxth:aa rade by

the scientific collaborators from the Anaerobic Laboratory, Z.M, YOLKOYA and S.A.

ZELFVINSKAYA, for the prevared mixture,

The compogition of the tetra-anatoxins and of the pelyanatoxins and the doses

of each ingredient in them are given in Table 1,
TABLE 1

COMPOSITION OF THE COMBINED ANATCXINS AMD SUMMARIZED DOSAGE OF EACH INGRVDIENT IW

THE EXPVRIMENYAL IMiTUNIZATION OF RAUBITS( 2 injections at 20=day interval)

NAME OF INGREDIENTS AND THKIR SUMMARIZED DOSAGE
PREPARATION Tetanus Perfringens Edematiens Septic Vibr, Histolyt- Staphylo.
anatoxin anatoxin anatoxin anatoxin icus anat, anatoxin

Bovc B.;Ue ’ BaUc BaUe B:.Uu Ban
Polyanatoxin

Ser.l.e 400 20 20 10 10 . <5
Polyenatoxin

Ser,1 b 8§00 40 50 20 20 50
Polyanatoxin

Ser, 1 v, 800 80 50 30 30 50

-1
Polyanatoxin

Ser,2 300 25 20 15 10 5
Tetrasnatoxin

Ser.2 SPES 800 50 100 w = 50
The game 600 50 100 - = 70
Tetraanatoxin

Ser.1 a 800 80 62,5 = - 100

In the experimente two series of etaph.anatoxin were utilized-- Nos,25 and 43,
The anatoxin of series No,25 was nrevared from & toxin which was nroduced on bouil-

[ Y.

L R, = PRIy P Y ne - - -t o o o
ydrolysate, and contained 25 B.U. in one mi, The anatoxin of Ser.No.4%

o

on of fish
wag produced from a toxin which was obtained on a fluid medium of cesein hydrolys.

ate; in one ml of this anatoxin, 20 B.U{binding unﬂs) were contained,

{p.45) We bring forward the data of L.I.MARMALKVSKAYA which refer to the method-
ology of treatment and to the chemical characteristics of these two anztoxins, The

amount of the totel ni trogep in the native snatoxin of Ser.No.25 amounted to 2638

mg %, The vurified prenaration was made with tye fractional selting our by ammonium

sulfate, The vrevaration was concentrated 17 times, and it contained 389 mz? of

total nitrogen, The purification of the vrenaration and the removal of the inert
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24% ,with a loss of activity of aporoximately 40% at this, The so

e e
Was

substances

one

purified toncentrated staphylococcic anatoxin of Ser.No,25 contalned 250 B.U, in

ml, maintaining this number of binding units even at further storsge under refri-

geration conditions,

The concentration and purificiation of the gtaph.anatoxin of Ser,43 waz done

with HCL at the isceleciric voint which was dstermined in advance by means of ti=

tration, For the characteristics of this anatoxin we include the following datas

purified concentrated
anatoxin

- e e e e o W e @

Native anatoxin

@ o D e @ w va @ W

Total nitrogsn 323.4 mg % 139 mg $
Protein nitrogenj 33 mg % 74,6 mg %
B.U, in one nml 20 280

Loss at treatment - none
Charge of B.U,

per 1 mg of

protein nitrogen 66,6 375.3

1t should be remaried that the B,U.content in the given anatoxin becomes
diminished shortly after its prevaration, and it was found 140 B,U. in one ml,

The sorotion of the anatoxins wag made to Al hydroxide, orevared by the De-

partment of Biochemistry.The sdsorbent contained 10,5 = 11,0 mg A1203 in one ml,
By studying that the sdsorntion of the proteins devends upon their concentration
and upon the salt, the pH, the tempersture and upon the nature of the substrate—

the amount of the sorbent which is reguired for the full adsorption of the antigen

was determined for each prevaration in a ﬁreliminary exneriment., For the full sorp-

tion of the purified concentrated staph.anatoxin of Ser.No,25, it was required to

gdd 50% Al hydroxide, eontaining 10.5 mg in one ml, For the full serption of the

native coseine-anaioxis Yo.64{total nitrogen= 247.8 mg %, protein N ¥ 12.6

of Ser

=

o

mg 4), 54 % of AL hydroxlde was needed ,with a content of 11 mg of Al 0z in 1.0 ml
of the sorbent, snd in the anatoxin-—=5.9 mg ver 1,0 ml,

All exveriments were done on rabbits of the chinchilla species,with an aver-
age weight of 2 = 2,5 Kg. The content of the natural staphglococcic anatoxin was
not more than 0,125 A,U, in the blood serum of the rabbits.
INITIAL IMMUNIZATION,
Before going over to the eynositicn of the results of the basic exverimentis,

we briefly mention the dats obtalned at the first initial immunization with a sin-

gle dose of nurifled concentrated Al-hydroxide adsorbed stanhaanatoxinu gince thia
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question haz been algo insuificiently etudied,and 4t has a direct relation %5 the
tasks which we gét for ourselves, STAT

TABLE 2

ATOXIN_

PREPARATION / Dogage and Interval Tumber Average Average Average titres
repetition days of nax, titres of sera after
of inoeul. betw,in. rabbbte titres of 3.5 5 months ,in

jections sera months

AU, later

Vative staph, 30 x 3= 90 20 & 10 12 4,7 0,19 0,29
anatoxin .

Native gtaph,
anatoxin

AL hydr.sde, B30 x 2= 80 20 7 9,8 G,33 0,27
The same 30 x 2= 60 5 5 2,0 = =
Native staph,
anatoxin 30 x 3= 90 5 iz 3,7 0,175 0,17
¥ative staph,
anatoxin
Al hydrox, 30 x 32 90 5 12 6,2 0,4 0,5
adsorbed
(p.47) As 1t cmn be seen from Table 2, the two—shot inocuistione with sorbed

staph.anatoxin,at doses of 20 plus 30 B.U.( total---=60 B,U.), and with a prolonced
interval between the injections(20 days) has shown twice as good effect as the
three=shot incculation with the same doses of native anatoxin, i.e., with & total-
1y larger dose(90 B.U.), with intervals at 20 and 10 days. It should be remarked

that the titres of the sera in the rabbits which werse immanized with native anstox-

in, were 0,175 AU, as an averagze after 3.5 months, and 0,17 A.U, after 5 months,

at the game time when in the animals which were given the same doses of sorted ana-
toxin, at the indicated time there were.kent resvectively 0.4 and 0.5 A.U, ,which
also proves the great advantaées of the immunieation with eorbed amnatoxins. The
great importance of the intervals between the injectione was also oroved;- after -
a two=ghot 1noculation_with the sorbed gtaph anafoxin 2t a 20-day interval  the
average arithmetical titre of the sera in the rabbits was 9.8 AU., and after the
introduction of the same doszes of anatoxin at short intervals (5 days) the average
peak titre of the sers ahs always been only 2 Aﬁﬂu Evidontlyvvtwenty days after the
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first incsulation with adsorbed anatoyin,the reactivity of the organiam'haa been
already reconstructed %o sufficient degree, and the 5=fay time 1nte§¥g} is not
sufficient for this, which also exvlains the difference in the response to the sec.
ohd injection,

The importance ¢f the dosage of the sorbed stavh.anatoxin at the initial im-
munization haz been slso revealeds— with the endargement of the total daaagé of the
antigen in the range from 30 to 150 Bochthe titres of the sera are increased; it
should be noted that ,at thie, in case ef the teial dosages of the prevaration from
50 %o 100 B,U., a noticeable parallel increase has not been observed in the forma-
tion of the antitoxin, However, with a total dosage of 150 B.U., 1%t has been sharn-
ly marked( about 6 A.U, ét the average with doses of‘50 to 100 B.U., and 15.2 AU,
after a two—shot inoculamtion with & 75 B.U.), Complete correspondence was also ob-
served between the total dnsage of the sorbred anatoxin and the ovrolongation of the
maintenance of anatoxin level, Thus, 2.5 months after the initial fwmnization in
the rabbits which had recelved 30-50 B.U, the average titre of the eerum was 0.5
4.U.3 after the introduction of 10C B,U; 1%t was eoual to 0,75 A.U., and after 150
B,Uss=e 1.3 A,U, In this manner, the results of sll these experiments indicate with-
out docubt the great advantage of the initial immunization with sorbed staph.ana-
toxin and the aporopriateness of the wlde use of this nrecvaration in the nractice.

The resulis of the initisl immunization with the purified concentrated Al
hydroxide adesorbed staohylococcic mnatoxin, in case of its suicuta;eeus injection,
===in the composition of the combined vwrevarations of tetrasnatoxin SPES and of
the volyanatoxine—=- are given in Table 3,

At the insvectiod of the obtained data the attention 1s atiracted to the con-
glderably marked lag of the titres of the ataphyloccccicigzitoxin in the rsbbits
which wvere immunized with the combined preparations, in commarisen with the =nimsls
which recelved the same or even smaller doses of a single adsorbed stavhylncoccie
anatoxin, About thiso.the following examples are testifying from Table 3,

1) Rabbits which were immunized with a total dosage of 70 B,U, of the staph,
#natoxin in the mixture of the tetraanatoxin SPESDSerOQQ showed a maximum titre
of 1.8 and 2,0 A,U. in the sers as an avprage while the average naximnm titres of

the sera after immunization with the same total doeage of & single shot of adsorbed

staph.anatoxin, given even at a smaller dosaee(so B, U )0 were 4, 4 and 3.6 AU, ,

and with dosses of the concentrostauhiunatoxinn=o507 and 4D0 AU regnggti g;xn |
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(p.48) TABLE 3

M 0N P AN _43Vaniuvl SNEVEIMALLVN BizH Al N Dk M-kl

i e o - o i aaa bam wan eww e e e a e o

PREPLRA‘!ION/ Total dose No.of TIME OF VXAMINATION OF SERA AFTER IMMUNIZATION,
of staph, ‘rab- days,and their titres ,in A.U,
anatoxin bite
in B.U, Before 10 15 20 30 60~ 90- 150=

75 120 130

@ e e s e OR am e ww - an wy e e e e Wm mm wm ew s am

Polyanatoxin
Ser.l a 26

(5]
(=}
-4
[}
~3
4]
B

075« <« 0,65 = 0,125

Polyanatoxin
Ser.2 25 2 . - o

376 = 0,75 - - 0,125

E St,4 50 2 0,125 5,0 4,540 1,25 - - 1,0

K Ade.St.4 50 3 0,126 6,7 = 1,7 = 0,56

SPES
Ser.2 80 5 0,125 2,7 - 1,85 0,54 0,17 0,21 .

Folyanatozin
Ser,1 ® 50 5 0,176 = 2,2 = = 0,85 < 0,29

N ads 5% A 60 8 0,125 4,4 - 3,6 2,7 < 0,29 0,28

K st.a 70 3 0,125 5,7 5,2 4,0 1.4 - . 0,37

SPES Ser.2 70 3 0,125 1,8 1,52,0 0,4 = - 0.125

E.Ad, St A 100 & 0,126 6,0 = 2,7 = 0,75 =

Tetrasastoxin
Ser.1l a 1

[«

<
n
Q
<
et
Jat)
(&}

4,4 = 2,8 1,4 = - 0,128

Polyanstoxin
Ser.,1l v 12%

n

0,16 © 2,8 - - 1,45 = 0,33

K Ad,St.A 150 6 0,16 13,3 = 7.,2 L 74days - 1,3
1,3
ANNOTATION: K St.A ., ., . Concentrated etanhyloroccic anatoxin

¥ Ad.St.A, ., .Native adsorbved staohylococcic anntoxin

X Ad.Stoho o » Caﬁcaﬁtrgted ﬁurified adsorbed stavh,anatoxin,

R D R M @ o o@m W O e W e o m w oe E m ™ ome @ m o W e e e o @ e

(p.42, cokn) 2) In the rabbits immunized with volyanatoxin of Ser.2, and each

of which received with this volyanastoxin 35 B,U, of staph.an~toxin, the maximum

titree of the sers were 0,75 and 0,75 A,U. &8 an average in 8,0 ml of the merum

while the animals which were given even a somewhat smaller doge,30 B.U,, but with

a single shot of the sorbed staph.snztoxin, had 3,0 and 0,87 A.U.
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3} In the groups of rabbite which received each a total of 50 %TEﬁ of the smor-
bed staph.asnatoxin in & mixture of the teiraanatoxin SPES,the maximum titres of
the sera were 2,7 and 1,55 A.U,, wvhile the saraicf the animale which were immuniced
with the rame total dosage but of & eingle shot of adsorbed staph.snatoxin, containes
6,7 and 1.7 A.U, as an aversge, aund. those which received the same total dossge of
the concentrated non-adsorbed staphqgnatoziﬁga SDO and 4,0 A.U, VWeak titres of the

* gera{ on the 15th day—— 2.2 A.U.) were algo shown in the rabbitez which were immun-
ized with the same totaml dosage of staph.anatoxin included in the polyenatoxin of
Ser.l=b,

4. After the two-shot inoculations with the tetrasnatoxin §PE§ of Ser. l-a,
with a total dose of the staph.anatoxin equallling 100 B.U,, fully satisfactory res-
ults have been obtainedis the titres of the staph.antitoxia were 4.4 and 2,8 A U,
on the 10th and on the 20th daye ag an average, However, they voroved to be somewhat
lover alvays than in the gnimals which received the same total dosage of a single
shot of the adsorbed staph.anstoxin{6.0 and 2.8 A.U,) and a smaller total dosage
of the ssme prevaration——-60 B,U.( 4,4 and 3.6 A.U.).

(p.50) 5., The effectiveness of the immunization even with such a large dose of
the stavh.anastoxin as 125 B,U., which was intrcduced into the comvosition of the
polysnatoxin, Ser,l-a, proved to be considerably lower(2,8 A;ﬁa) than after the
inoculation with a smaller dosage of a eingle shot of the concentrated staph.sns-
toxin(50 B.U, at 15 dayve——4,5 A.U.§ 70 BoU, after the same period of timew—w5.3
4.U.).

In this way,the lowering of the action of the staph.snatoxin at the initial
immnization,wvhen it was in the composition of the tetra- and cf the polyanatoxing—
proved to bs clearly marked almost &t all the investigated variants of both ecom-
bined preparations, with the ewxclusion of tetraanatoxin SPES Ser.l-a, However,
even in this instence,the titres of the staph.santitoxin were somewhat lover than
at the initial immnization with the same dosage, or even with smaller dosage of
a eingle shot of the staph.snatoxin,

It should be supmoszed that the basic cause of the weakness of efficiency of
immunigation with the staph.asn~toxin in the comvosition of the investigated vari-

ante of the tetra-. and poly-anatoxins is the inhibition of the effect of this an-
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atoxin by the other components,or preferably by snyone of them, which may be con-
nected with both-the activity of each ingredient‘and with the circug%ggnca that the
dosage of the individual components proved tc be imbalanced.

We will not delay longer at this question, since the review of the litersture
om %he interaction of antigens at combined immunizations has been published in the
Journal for M.E.Il., Ho.l2, 1958,

EVFECTIVENFSS OF THE REVACTIVATION WITH SORBED STAPHYLOCOCOIC
ANATOXIN-——AIONE AND IN COMPOSITION WITHIN A COMBINED
PREPARATION,

At the study of the effectiveness of revaccination after the initial immuni-

L )
-l
+

iy

o

l gntion with sorbed preparatione; first ev all ion arises which type of
anatoxin will do it most remuneratively, the sorbed one or the non-sorbed one? At
the answer 0 this question we studied not only the indices of the antitoxin ti-=
tres but also tﬁeir dependence upon the intensity of the initial immunisstion, the
) duration of the maintenance of a sufficiently high level of antitoxin in the blood
and the dynomism of the incresee of antitoxin level in the near time after the re-
vaccination,

A2 it can be seen from Table 4, the best indices of the oroductiocn of the
sicl

el)
staph.anatoxin/are observed in rabbits which were revaccinated with concentrated

ﬂ"\ o

nop—adsorbed anatoxin( average arithmetic titre 13.7 A.U,).Considerably emaller
titre of the sera was eeen in the animalas which were revaccinated with EEE the
same snatoxin in the sdsorbed condition(averaze arithmetic titre 7.7 A.U.), and
,by the following month, even with a larger{p.51) dose proved %o be the native
anatoxin({ average arithmetic titre 6.2 A.U.), Similar relationships were also ob-
served in regard to the duration of the maintenance of the antitoxin level in the
blood; thus, gzgijthp examination of the sera 5 months after the revaccinstion, the
average arithmetic titres of the gera were equal respectively to 0.56 = 0,34 and
0.22 A.U,

In the same Table the results of the revaccination with polyanatoxin ere also
shown after an initisl immunization with the same prevaration; the non-sorbed pre-
par&tion#oz even upﬂer the glven conditions, showed better effect than the sorbed

preparation in regard to the height pf the antitoxic titres and in regard to the

duration of the maintenance ct.theirtieyng
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(p.51) | TABLE. 4
EFF‘-‘.CTIVWFSS OF THE REVAO"I"A'MO’« WITH msonman AYD NOR-SORBED STARTYTNCH noic

ANATOXINS,

PREPARATION/ Dose No.of TIME OF THE EXAMIYATION OF THE SKRA
in  reb=- _ _ titres_of sers in A.U._ _ _
B.,U., bitse Pefcre 10 days 20 1 days 20 days ~5 months
revac- after after after after

cination

' &,Group.
I B St.A 75 4 0,5 6,2 3,1 3,9 0,22
K st.A 50 B 1,12 13,7 8,3 8,0 0,86
X Ad. 8% A 50 5 0,75 7.7 6,0 6,7 0,34
B,Group,
before 7days 14 days 30 dayse 2 months
revac- after after after after
cination
Polyanatoxin 0,25 10,0 7,7 8,3 2,3
Ser,2 .5 3 p-:. 9 ¢ 1 X2X% [ ¢4
- Polyanatoxin
Ser.2
{eorbed) 7,5 5 0,25 5,7 5,9 4.6 1,3

ARNOTATION: N.St.4., , .Native staphydococcic enatoxin
X St.A -, . oconcentrated Staphylococcic anatoxin
X Ad.St.A. . . concentrated adsorbed(Al hydroxide) staphylo-

coccic anatoxin

$.52) The results of the initial immunization and of the revsccinstion with the
tetraanatoxin SPES are included in Table 5.

The revac~ination with the combined preparation was done &s & rule with half
a dose of the one used at the initiasl immunization,with the same antigen.

As 1%t has been slready told, sfter the initial immnization of the rabbits
with the staph.snatoxin in the comnosition of the tetrean~toxin SPES and in the
composition of the polyanatoxin, the titres of the sera proved to be considerably
lower than with the use of the same doses of a single shot of the staph.anatoxin.
Similsr resulte were also obisined at the revacqination with tetraanatoxin SPES,
From iable 6 it ia seen that, even with the for the action of the staph¥lococcic

anatoxin most successful(most fortunate) combination of the ingredients of the te-
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trasnatoxin, the revaccinantion with an adsorbed prevaration did not give the asual

result-< the rise of the titres higher than the peak level after t&gﬁ}nitial in=

muﬁizationzm and it gave rather bas results in comparison with the single aﬁot

of sztaphylc,.snatoxin(the average arithmetic titres were corregpondingly, 3.8 and

7,0 AU, ten days after the revaccination, and 1.4 and 8.0 A.U.=~ 30 days after

the revaccination), The unfavorable effect of the remaining components of the te-
viveness of the imoculations with a single shot of

the sorbed staph.anatoxin;- the titres of the wera in the rabbits which were ini-

tially immunized with tetrasnatoxin were shown to be conslderably less then in the
rabbits which received the same dosage of the staph.snatoxin im = single shot at

the initial immunization( 70 B.U.)(the average values of the arithmetic titres wore

deys ¢f the revaccination).We also remark that,in the supnlementary experiments

l corregpondingly 8,7 and 12,7 A.U, after ten days, and 3.2 and 6,0 A.U.—<after 30
= (on 16 rabbits) of the study of the effectiveness of immunization with serbed asiaph.
i

anatoxin,in the composition of the tetraanatoxin SPES, the doses of the remaining

(other)ingredients of which have been somewvhat reduced, with a content of 24.5 35U;
¢f sorbed stavh,enatoxin in one ml, and 200 B,U. of tetsnus anatoxin, 25 B,U, of
the perfringens anatoxin, and 40 B.U, of the edematiens anatoxin, —--the revacecinas
tion with the same combined anatoxin has also shown weaker results than the revac-
cination with a single XMAXXEL sorbed staphylo.anatoxin alone(the average mrith-
metic titres were,correspondingly, 3.4 and 4,3 A.U, on the tenth day, and 1.5 and
3.6 A.U. on the 20th day after the revaccination),

4s 1t has been alrrady mentioned, after the first immunization with the poly-
enatoxin, the rabbits showed s‘weak production of the staph.sntitoxin, The revac-
cination of all these roups of rabbite was made with single doses of the poly-
anatoxir of Serles 2, containing a moderate amount of all ingredients in comnari-
son with other investigated combined oreoarations,

As it can be seen from Table 6, im almost all cases the revaccination widh
this polyanstoxin showed a fully satisfactory result, A weak producticn of the
staph antitoxin was observed only in those rabbits that st the TEEIXX initial
imunigation had received the largest‘of the nsed domes of the comvlex nrenératlen

" (polyanatoxin Series l-v), 1§ tpisrpasenthe effect of the revaccinetion was found

80 weak that the titres of the gtaphaantitaxin had not even reached the peak values
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(p.53) :  ZABLE 5.

ARATION/ Dose in Interval No,of AVERAGE TITRYS OF THE SERA IN A 1T,

Pn‘h—
B.U, betw, rab- - Months
injections bits vefore 10 dayes 30 days 2 months after
days iam, efter after later init,
I T T T T T e T I imman,

AJINITIAL IMMUNIZATIUNS,

Tetraanatoxin 26x _ '
SPES Ser.2 =50 20 5 0,326 2,7 0,54 0,17 4

The sane 3bx
E.AG,Ste A 35x
2270 20 3 0,126 35,7 1,42 o 8

Tetraznatoxin 50x
SPES Ser.,2 2=100 20 5 0,126 4,4 1.4 = 5,5

K.Ad,St.A 50x :
2= 100 20 5 0,125 6,0 0,65 0,71 2,5

B.FIRST REVACCINATIOR,
AVERAGE TITR¥S OF SSRA IN AU,

I before 10 days af\er 30 dave

: revacc, after |
SPES Ser.2 25 o 5051- T o T TTT o:s;
K 4d.S%a.A 35 3 0,125 8,7 3,3
2
] ‘

>

K Ad.Sta.A 35 0,37 12,7 5,0

SPES Ser.lea 50 0,125 3.8 1,4
E.Ad Sta A 50 2 0,75 7,0 8,0

ARNOTATION: (As on Table 4)

fable 6{on next page)
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(».54) TABLE 6

EFYECTIVENESS OF THF INITIAL TMUMIZATION AND OF_THE REVACCINATION WITH ALUMINUM-

A, TMITIAL I UTIZATION,

PREPARAT'ON TDose Interval No.of AVERAGE TITRES OF THE SERA IN AU,
BU in days 780w '
between bits Dbefore 10 days 20 days 30 dayse
inject, after after after

@ w e e W or e a e e e - an wn s dm em em w e B we W e e G e w O e W o e

Tetragnatoxin 24.5 20 18 0,125 2.8 1,14 0,686
SPES B.U,
x 2
= 49

B,RRVACCIVWATION TwO MONTHS AFTER THE INITIAL
IMIUNIZATION

PREPARATION DNosze HNo.of rabbits AVERAGE TITRES OF THE SERA IN B.U.

B.U.
before 3d.after 5d.after 10d.after 15 4, 204, 394
after aft, aft
Tetrasnstox.
REEHXUXL SPRS 24,5 1)4/3/20 0,34 - - - - s =
1)6/6/10 0,31 - 2,0 - - - =
N 1)10/10/10 0,24 - - 3,4 2,2 1,5 =
Adsorbed Stevl, 24,5 6 0,3 = 4,2 4,3 3.8 3.6 o
. anatoxin

1) 4,,.number of examined rabbits
3., .number of increased tiires in the sera

20, ., totel number of rabbits inm the exprriment,

{p.55) (cont,)...which were observed after the initial immunization, It should be
remaTked that s similer effect of tﬁe revaccination was also observed after the
initial immnization with tetra-an~toxin, series l-a, which in respect of the te-
tanus, perfringens and edematiens gﬁaﬁoxinsp hed almoat ne difference from the po-
lyenatoxin,series l-aj this, in its turn, confirme the relationship of the effectives
ness of the Staph.anatoxin ggﬁg %itﬁ‘fﬁe(dbségesEof'the other ingfediehtﬁ in the

combined preparationuand:lt‘ sﬁggeéfs thé ides ‘about the fact théﬁdafter“ths uge of
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sxcessive doses of it, the inhibition of the action of the Staph.anatoxin may con-

tinus for the length of a longer segment of time( in ocur experimente.-for 6 months)

TABLE 7,

DYNAMISM _OF THE ENRUATION OF ANTITOXIN_IN THE BLOOD OF RABBITS AFTER REVACZINATION

Pk SO N AL A A e e R i ~ ARG s b S i SN iR

— e v i et e e owm — e — Tl e e i e

P REP A RATTI ON S

Non-adsorbed staoh.anatoxin/ Aluminum-hydroxide adsorbed

/ staphylococeic anatoxin,

P o m @ e ommom e m o o mee = wm e ow e e = e o= = e e o-

Number of rabbits 33 ‘35

Average titres of
sera before revaccl- )
nation 0,7 0.49

TIME OF LXAMINATION OF SERA
AFTFR REVACCIVATION,In Days;

Fumber of rabbits 11 ) 16
5
N\ No.of animals with
increazed titres 5 8
Average titre 0.96 . 0,88

No.of rabbitas 22 26

N

Thoge with in-

creased titres 22 26
Average titre 6,5 4,7
10 0,0f rabbite a3 ' 35

Those with in-
creased titres

\Average titres 10,6 9,8
zo\f}moof rabbits 33 25
\Average titres 5,9 T2
so\Smuof rsbbits - 33 35
\Average titres 3,9 4,7

R e W @ G o e D e @ e e @ G ey m = D A @ B e W W™ @ @ @ = e

{gee Table 8 over)
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(Po 56) T BLE 8
gFgEQ’.’.‘;VEN}_‘Sﬁ OF THE INITIAL IMMUNIZATION AND OF THE RF’;V&_G_QI&A_’!_‘IQE_&%;H‘{ ALUMINUM
““““““““ - - AT ;
HYDROXIDE ADSORBED_STARFYLOCOCCIC AMATOXIN_ALNE_AND_IN IHE COMPOSITION
OF_THE_POLYANATOXIN
A INITIAL IMMUNIZATION
B & xR & kR * a %
PREPARATION TOTAL NO,OF TIME OF TXAMIVATION OF SERA IN DAYS
DPOSE  RAB= titres of sera in A.U.
B,U. BITS pefors 10 15 20 30 2imonthe 53-6 months
K Ad,Sta.b 30 2 0,125 3,0 = 0,87 0,5 = =
The same 50 3 0,126 6,7 = 1,7 = 0,6 =
The same 100 5 0,125 6,0 = 2,75 = 0,71 <
The same 150 ) 0,15 15,2 = 7,2 = 1,3 =
Polganatox,
Ser.2 - 35 5 = 0,75 = 0,75 = = 0,125
Polyanatox. 2m0, 6 mo,
Ser.l-a 25 5 0,175 = 0,75 = - 0,65 0,128
Polyanatox,
Ser,l=b 50 3] 0,175 = 2,2 = - 0,85 0,29
Polysnatox. 125 5 0,125 = 2,8 = = 1,45 0,33 .
B.REVACCINATION
B & % w-ow & h & B
PIME OF EXAMINATION OF SERA IN DAYS
titres of sera in AU
before 7 10 14 20 30 60 Smo
K Staph.A 50 1 0,5 = 8,0 = 10,0 10,0 = =
K Ad.Staph.4& 50 1 0,8 = 8,0 = 5,0 6,0 = 0,25
X,Sta. 4 50 2 0,87 = 13,0 = 8 6,0 = 0,37
K Ad.St. A 50 2 0,75 = 7,0 = 6,5 8,0 < 0,5
K St.4 50 2 2,0 = 20,0 = 8,3 8,0 = Q0,75
X ad.Ste,A 50 2 1,6 = 8,0 = 6,0 6,0 - 0,37
Folyanat,
ser.l-2
non-gsorbed 17,5 1 0,125 16,0 = 10,0 = 10,0 2,0 =<
Same ,sorbed 17,5 b 0,125 8,0 = 10,0 = 8,6 2,0 =
Polyanatox.
ger,l=b
non sorbed = 1%,5 1 0,125 6,0 - 7,0 = ?,0 2,0 =
Seme,gsorbed 17,5 2 0,37 7,0 = 6,0 = 4,5 1,7 =
Polyanatox,
non sorbed 17,5 3 0,5 6,0 = 6,0 = 8,0 3,0 =
Same sorbed 17,5 2 0,25 - 2,,1 - 1,75 = 1,25 0,25
ANWOTATIONS: ad for Table 4; Polyanatoxin,..the ‘Series 2 of thisa,
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{p.58) The results of the study of the dynamism of the increase in the staph,

antitoxin in the next days after the revaccination are given in T52%§T70 These had
not shown any particular differences between the effect of the non.sorbed and of
the sorbed anatoxing, However, it can be said that,with en identical sveed of amc-
cumulation of the antitoxin in the blood during the lengih of the fir=t ten days,
the titres of the sera in the rabbite which were revaccinated with the sorbed ana-
toxin were somewhant lower than with the use of the nan.sorbed antigen, but in the
subseguent time, between the 20th and the 30th days, side by side with the lower-
ing of the amount of anstoxin in both cases, these ratics haopened to become re-
versed,

At the study of the given ouestion in regard to the rabbits which have gotten
a two-ghot inoculation of the tetiraanatoxin SPES at the first immunization, and
two months after the second injection,at the revaccilnation with the rame premara-
tion, 1t became known that, three days after this,the titres of the sera were al-
ready increased in the majority of the animals, and on the fifth day-- in all re-
vaccinated animals, It should be remarked nevertheless, that the effectiveness o
revaccination with the staph.anatoxin,when in the comvosition, the combined prepa-
retion nroved to be somewhat weaker than when the eingle sorbed staph.enstoxin was
used under similar circumstance 8{ the arithmetic average ¢f the maximum titres was
corresoondingly 3.4 and 4.3 A.U.)

In this way, the results of the study of the efficlency of revaccinstion with
the staph.snatoxin under different econditions of iis use showed the advantase of
the utilization of the concentrated non-adsorbed orevarations for this purncse.

In some casea, we have investigated the effect of a second revaccination which
was done 5 months after the first revaccination. Satiefactory results were obtained
only at the use of the concentratrd non-sdsorbed siaph.anntoxin in the dose of 50
B,U.{the avig;ge ariSEmetic of the maximum titres in four rabbit? was equal %o
7.8 Aoﬁe)cThe'effectivenese of the sorbed ltaphaanatoxin'provéd to be weaker than
the effect of the native anntoxiﬁo and noticeably lower than at the first revacci-
nation( average maximum titre of the sera of 5 rabbits was 1.2 4.U.). |

we have also carried out investigatione of the immunity in rabbits after the
firet immnigzation snd after the revaccination with stavh,anatoxin{36 rabbits) by
means of intracutaneous 1ntro&uc310ﬁﬂof the culture and of the toxin of St;phyloe

coccug., The best results(40 M,L.D. of toxin and 3 M,L.D, of the culture) were ob-
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tained in those animnls that were immunized with the largest dose( a total of 150

QUU) of -the concentrated adsorbed utanhylocOcclc anatoxin, STAT |
(pa59) The weakest resulte (2.5 M,L.D, of toxin and 1,7 M.L.D. of culture)"were
obtained one months after the revaceination with ihe SPES t;etx'a'a,maned;f:oxiu°

CONCLUSIONS.

1) At the {mmunization with gorbed staphyloco ‘clc anatoxin in a mixture wiih
s80rbed anatoxing of the agente of thé anaerobic wound infections( with tetanus,
verfringens, edemntiens, hi;tolyticus an¢ of Sevtic Vibrio) considerable inhibition
may occur in the activity of the staph.anatoxin, This phenomenon,evidently depende

upon the interaction of the antigen at their imbalanced dosage(ratio) in the com-

bined prenaration,

2} The inhibition of the ef!esct of the staphylococeie anatoxin, anvarsaily due
tc the ssme remson, may be also observed at revaccination with the indicated com-
plex preparations,

3) For the sssurance of the prover effectiveners of each ¢f the ingredients of
the combined prevaration, a stu&y of the interaction is necessary which exists beo

%tween these ingredirnts, and a cofresponding selection’of the antizen dosaces ig
needed at the composition of their mixture,
- % o
(né literature refrrences)

{p.60s Blank),
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1. K. DAVY DOV ' STAT

(Department of Wound Infections, N.F.GAMALEI Institute of Epidemiology and Micro-

"biology of the Academy of Hedical Sciences, U.S.S.R.3 Chiefs G.V,Vygodchikov),

DAY L o it TP A o e Y e e e T ot T e G e e e i e i oo amom o
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Numerous commnicetions of recent years indicated the considerable incresse of

the cages of serious sicknesses(senticopyemia in children, pneumonia, osteomyeli.

$is, mastitis, skin disenses,etec) vhich are produced by pathogenic antibiotiexfant

staphylococel (WALSH & McDERMOT, 19563 HOWE,1956; I1.G.RUFANOV,1957; Ao M. DOLGOPOL =

SKAYA, 1958 snd many others). By etudying this,it muzt de supposed that the active

immunization of certain contingente of the people with staphylococeic anatoxin and

the inelusiocn of this anatoxin in the comoosition of the widely used combined pre-

parations 1o entirely aprmrooriate(B.V,VOSKRESENSKII,1958),

A%t 3he nresent time, for the immunization of people, concentrated vurified

sorbed antigens are generally used, which permitted io considerably inmcresse the

effectiveness of inoculations and to redice the reactogenicity of the vrenarationa,

To the problem of purification of the staphylococcic anatorin the worke of

& number of investigators were devoted, and v-rious methods were suggested for

the production of purified stanhanrénarations( HOLT,1936: TASMAN and othere, 1952;

TURPIN ,FAYNAUD & RELYVFLD,1954; TURPIN ,RELYVELD,PILLET & RAYNAUD,1956 and others),

However, it is well known that the immunogenic properties of hizghly purified anti-

gens are very slight if they are used without deposit-producing substances, there-

fore ell purified antigens sre suvrosed to be uszed ina devoaited status,

In the last year,for the morption of the purified snatoxins, the hydroxide of

eluminium{Al{OH)z and the phosphate of aluminium AlPO4 have been chiefly used, We

were not successful to find any foreign works gbout the use and the (v.62) study

of the effectivenass of the purified sorbad staph.anatoxin-- alone or in composi-

tion with other antigens in a combined nreperation, Individual works about this

problem was carried out in tha Devartment of Wound Infection of the N,F.GAMALEI

Institute of Fpidemiology and Microviology by B.V,VOSKRESENSKII and by 2,1,LEBR.
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DEVA(1956).The authors have proved the high effectiveness of the purified sorbed
éfaphylococcic anatoxin, STAT

The objective of our work has been the experimental study of the influence of
the method of purification and of the type of the sorbeni upor the immunogenic nrop

erties of the purified sorbed staph,enatoxin,

For the purification of the stavh, auutcxin three methods have been useds

1) precipitation by hydrochleric acid(KHCL) at tbg {goelectric noint with ad=
ditionsl vurification by means of aorption to alL{ 3,with subsecuent elution{me-
thod sugsested by BLAGOVESHCRENSKII, of the GAMALEU Institute of 4dem1aloyy and
Microbiology, Academy of Medical SciencesDUaSc$°R)5

2} precipitation with metaphosphoric aeid HP03 in Qhe cold, with subsegquent
fractionation of the mixture of phoaﬁhatea( the method of TURPIN RELYVELD PILLRT
& RAYNAUD,1954, modified by us)s

3) complete salting out by ammonium sulfale (NH)QSO4(accord1ng to the methed
of HOLT,1935),with eubsequent fractionation wiph anmonium sulfateg

Two series of stapgylococcus anatoxin, ﬁoLSl and No.68,were purified with

these methode; the mnatoxins comiained 14 B.U; in one ml,each of them,

The biochemical indices of the vurified 3@aphﬁanatoxina are given in Table 1,

Each of the purified anatoxins wase sorbedﬂto Al(OH)z and to ALPO,(after purie
ficatlon,with precipitation by means of hydrocﬁloric acid, and,after additionsl
purification, the sorption of the anatsoxin was done omly to A1P04)c The aluminum
hydroxide was given to us by the Depar;meht ¢f. Blochemistry of the Microbes, of the
GA¥ALEI Institute of Evidemiology and Microbinlogys and the AlPO, suspension was
preparcd by ourselves according to the method of 30LT(1947)°

The schedule of the preparation of the sa?bsd prengrations,fqr‘the immuniza-
tion of rabbits is given in Table 2.

In all prenarations, the socrotion of the antigen was complete(full),amd in
a volume of 1.5 ml each of the vreparations cntained 20 B,U, of the staph.snatoz-
in, and 4 mg of AL;Oz, or 1O mg of:41?04,

The preparations were inoculated at §wo times(each preparation of the series
H0,6)l was given %o three rabbits, and the prﬂngrations of the series No.65 %o

* five rabbits) subcutaneously, im the amount of 1.5 ml, at 20-day intervals. The

revaccination of the animels was done two tionths after the second initial inocula-
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tlon,with native non-sorbed anatoxin{20 B.U.).The blood was examined for its snti-

toxin content 20.days after the first injection, on the SthulothDZOthDSOthnand
STAT
60th day nfter the second injection, and on the Srd ,5th,7th,10th ,15¢h ,20%h, 30th,

and 72nd day after the revaccination.

(p.63) TABLE 1
PURIFICATION OF THE STAPHYL®CO7CIC_ANATOXIES_WLTE VARIOUS METNODS
Method of
Ko.of/ Anatox-/ addifonal / INDIC E s{see explanation below)! Uutput
" serief in / purificat,/ / ta
/ & precipitfa Db ¢ d ® £ £ h i/ %

8...concentration by volumne; b,..B.U, in one ml; ¢,..smount of
nitrogen in mg% TOTal; 4...amount of protein nitrogen in mg#s
@...B.U, ner mg} of protein nitrogen; £...total nitrogsan removed
in %; z...protein ¥ removed in %; h,..coefficient of purity by

. f totel miitrogen; i.,.coefficient of purity by protein nitrogen,
8L native
? - = = 14 304,4 41,0 34,2 « « = = =
~con- A)' HOL,mo ad- 10 58 121.4 68,4 34.7 96.1 B3.4 10.4 2.4 41.4
i (‘ ded purif,
| )centr-B) HCL,eorp., 10 12 12,3 6.1 196.7 99.6 98.6 21.2 5,7 8,5
: AIOH & elu,
ated C) HPQz ,n0 10 88 150.0 81.4 108.1 95.1 80.2 12,7 3.1 62.8
?urifu
and D) HPOz,frac, 10 50 32,6 23,0 217.3 99,0 94.4 33.3 6,3 35.8
by phoso,
vuri- E} (NH4)2SO4 9 100 190.6 120.5 76.1 93.1 64,7 11,4 2,2 79.3
no ¢ther
> fied F) (NHy) 5504 9 74 74,4 54,0 137.0 97.3 85,4 21.6 4,0 53.7
fraction,
68 (native——\
4 con- as AQ m 14 296.4 7.4 37.4 - = - = -
a>$&4 110 128.6 71.8 153.2 96.1 86.3 18.1 4,0 56,1
centr- as Clabove 14 70 94,1 59.8 117,0 97.8 88.6 15,8 2,1 35.7
ated as D)above 14 25 18,7 10,9 229.3 $9.6 98,0 27.0 6.1 12,7
and as E)above g 90 74,7 41.9 214.7 97.2 92.0 25,5 5.7 7i.4
puri- as F)above g 40 26,7 9,9 404.0 99.0 97.1 31.9 10.8 31i.7
g‘ fied
(p.65)

The sera yere titratcd sevarately for eamch group,the geometric mean of the

titres was computed, also its logarithm,and the standard deviation(STEARMAN,1955),

(For Teble 2 see next page)
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(p.65 cont,) TABLE 2

S~ A P AL P iR o4 g e A Py . o - - -

METHODS OF PURIFICATION .
of the anatoxins a b e a ] b4 4 h

HEADINGS OF O LUMNS: a,...conditional name of the vrenaration: b..,
B.U. per one ml; c...anatoxin velume per ml; d.., A1PO, volume ver
13 2,..43{0H)x vol,per milliliter; f...volume of physisl.solution in
2l; 8,.,TOTAL YOLUME in ml; h,..removed N/precipit.fluid in ml,

HCY precipitation 11 58 2,8 6,0 = 3,2 12,0 =
HC1l precipitaticon

plus purification
sorptiorn to AL{OH)z

with elution I=A4 12 13,3 8,0 = = 19.3 753
Precipltation with

HPOgz I1 88 1,6 = 4,0 4,9 10,5 -
The same Ix 88 1,8 6,0 = 4,2 12,0 S
Precipitation with
HPOH plus fractional
precipitation with
phosphates ii-&4 50 2,8 = 4,0 3,7 10,5 =
The same II-a 50 2,2 86,0 = 2,8 12,0 =
Salting out with
(H£4)2504 III 100 1,4 o 4,0 5,1 10,5 -
The same IIT 100 1,6 6,0 = 4,4 12,0 =
Salting osut with
(§H,)o5C, plus
fractionation with
(354)25(34 II1-A 74 1,9 = 4,0 4,6 10,5 =
The same I11-4 74 2,2 6,0 = 3,8 12,0 =

ARNOTATION: 4% the fuzrther discussion of the mabtier, we shall give the
apatoxine which have been purifi‘ed by the different methode
by their conditional denomination(I,I-A and so on) which are

contained in the present table.

{p.66) The compariscn of the immunologlical effectiveness of the orevaraticns by
the values of the geometrical means of their titres in the different groups of the
inoculated animels was carried out by us with the =id of the t-teast, The value %

wvhich w8 obtained by the comparison ,oiji,the two groupe of animals was commared with

the t value as given in the Tables of FISCHER and YATES(1943), for the corresponding

ACST FORM 13A DISSEMINATION FORM FOR-INTELLIGENCE TRANSLATIGN
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'

nuﬁbar of the degﬁ-ees of freedem.,and of the ae}_.ected lavel of significance of the

experiment/ We have worked with a 2,05 level oi:' significance, STAT

On PIG.1l, the resullts are given of the comparison of the antitoxlc titres of
the various grouvs of aninals by the t-test; the animale were immunized with prep-
arations porbed to ‘alunﬂ\nium ghoex;hata. - v .

As 1t can be seen from the following, the level of the antitoxin in the blood

"

of the different groups of animals, both afier ihe

the revaccination, had no real differences basically, However, {4 should bde re-

merked that, five days after the second injection., the animals which ¥ were imman-

iged with Preparation I=A, in regard to the height of the antitoxic titres(4.l A.U,)
comparison

(per one ml), have given real differences iz ERCHAXEIEA i th the animele which

were given the Prevarations II (1.2 4.U.), Prer;:a_.r;atiog 11X (1.1 AU, ver ml), and

Preparatiom IIl-A (1.5 A.U. per ml), but simiiar difference was not seen in rela-

tion to Prepearation I and iI-A. In the tollowi;:g veriod, the antigenic nroperties

of Preparation I-A have been equal to the others,

Seven days mfter revaccination, the best antitoxic titres were noticed (6.9
4.0, per ml) in the aunimals vhich received uor?edi snatoxin IIl-A. Thirty days after
rgvaccination,, the best geometric average of tﬁé titres was reached in the group
of animals vhich were given Preparstion 1-A(3.3 A,U. per ml), which had & true
difference from the groupe of animals ¢hat had ‘hsea imminized with Preparzticn II
(1.1 a.U, per ml). This difference in the titres lasted for 72 daya,

However, it doez not follow from this that Preparations 1,I-4, or III-A have
a substantial superiority szbove the others, since their advantage was menifesied
onlya/.; separate 'timesg and only im rewsvect to one or %o a few preparstiocne, There-
fore, 1t can vbe recljoned that the staph.anatoxing,purified by the various methods
and eorbed to aluminium phosvhate, poésess identical .antigonic properties at the
twe-ghot imniza;‘lon of rabbits,with a subsequent revacceination,

The strengnt of fimmunity is det-rmined by the intracutaneous inoeulation of
different amounts of M,N.D.(minimum necrotic dosis) of the staphylocnceus toxin
(Series ¥o,27) and of the culture{Stock 0-15) 72 days after the revaceination,

Different dilutions of the toxin{1:2,5;3 1?;53 islqo and 1:20) and of the stavh-
ylococcus cultures(),2,4,8,and 16 billion nicr;?bic cells in one ml, by the optical
standard) were 1nocu£tated intracutaneouslyinto ‘the lateral surface of the body ia

the smount of 0.1 ml_

" ACSt FORM 13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION
8 FEB. 56 (CONTINUATIOM SHEET)

h Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3 e I




Loy

: fy ) =
u\n ELLIGENCE mq;vsmnom ¢
WOund ‘infection prevnntion

------

F’AGE NUMBER
61

(pssv) FICG.1l¢

EFFECTIVENESS of-ihe 1mmunizaﬁion of rabﬁi%s with the onurified

AlPO,-sorbed staphylococcic anatoxim.
B.Statistiesl treatmentanecomparions of the antigenic proner
the nreoarntions purified by the V&riou; methods°
On the ordinatas Log of the titres; titres in AU,
On the absclsess Number of daye (0 to 1b2)

o« s R&Vaccination.

On the diasgrams: Il.injection

Different preparations(II Il«A, 11T, IIIaA) marked by different lines,
(also I[,1-A

P, 68 caa%n, We considered the remulte after 48 hours, and counted the amount of

~
minimum neecrotic dose) of the toxin and of the culture transmitted to

the M. ¥.D.{

each rabbit, The exneriments showed that there ie = high resistance in sll groups

of the rabbits to the infection which gave from 4 to 32 and more M. N.D. of the tox-
in and from 2.5 $0 11 M,W.D, of the Staphylicoceus culture,

The sntizenic and the immunogenic propefties of the same preparations were

those which

eimultaneously investigated, but only of were sorbed to AL{CH)3. The

of the blood sampling in %the

scheduls of the imrunization, the doses and the time

rabbite were $he seme as in the previocus exneriment,

On FIG.2, the results ef the comparison of the average{geometric) of the %18

tres of the antitoxin are represented in the b;oad of the different grouvs of
gnimals dymamically,according to the & test.
Twenty days after the first inoculation the titres of the antitoxim did nrot
ghow a %rus difference, and as an average they were 1,4 4.U. per one ml, Five daye
after the second injection,the best titres were found im the group ef animals
which were immunized with the XE¥¥X Prevaration I1I-A,..=11.3 4.U per one ml,, and
the average titre of the antitoxin of all the other groups was equal %c 4.5 A.U.
per one ﬁi; This suveriority of the'ggeparation kept on until the 20th day, when
it has alréady provoked a truly excellent prodactidn‘of the antitoxin in compari-
days—— also in relation to anatoxia II,

son with Preparation I1I, and after 30

Sixty days after the second injectiunD ‘the titres of the antit¥6xin have consider-

ably declined im sll groups‘of'animaigg and they has slight differencee{ from 0;4

=
d=gee GG P

to 0.7 4.0, éer ml).

Begiﬁiiné with 10-15 daye, a raptd decline of the ant{tdxfti’was obeerved im

the blood of the animals, and on the 72m3 day the average titre of it had been 0.5
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AgUg per ml, In this time,there was already nOfﬁedl differenéa in the content of
the antitoxin in the blood of the different gréups of animals, sTAT

After revaccination, é quick éeeuﬁulation of the antibodies had been produced
in the blood of the animale,On the 7th, lothnEOSh and Z0th deys, the group of an-
imale which hed received anatozin I1I-A at the first immunigzation, possessed larcer
antitoxic titres than the groups of rabbite immunized with precarationms Il and I11,
(BOTEZ: the previous paragrapg should yr ecsde the one before it),

The strength of inmani ty ig the rebbits, ss 1t has been indicsted above, was
shown by means of imtracutaneous inoculation of different amounte of the minimal
necrciic dosnge(Méﬁpvo) of the staphyloceccic toxin and of the staphylococous cul-
turs, The individual resistance of the animal varied dithin wide ranges and it
was roughly identical in all groups( from 4 to 32 M,N.D, and more of the toxin, and
from & to 11 M,N.D, or more of the culture),

We have also made a comvarison by means of the t test of the antigeniec VLoV
eries(by the geometric average of the titres of the staphylococcus antitoxin)feOnt, )
{(p.69) Fi¢.2: EFFESTIVINESS of the immuniznticn of the rabbits wi
and AI(OH)3 adsorbed atsphyiococcic anatoxin,

B, Statistical treatment, ..comparison éf the entigenic properties of
the preparations vurified by various methods,
On the ordinate: Log of the titress titres in AU,
On the sbeciseam: number of days(0 - 152)
On the diagramo 1X iujectionoourevaccination

Different nrenaraeions(II II~AOIII 111-A )ere marbed by different lines,

{cont.from above)

(p.70) .,.8f each staph.snatoxin purified by this or another wethod, and sorbed
either %o AlPO, or to Al(OH)3 > We provide the obtained results in Table 3{aee
next page).

The obtained deta prove that the antigenic properties of one and the same
purified anatoxin, gorbed to AlPO, and to Al(OH); are of equal value, Bovever, it
should be remarked that Preparation III-A,s0Tbed to Al(OH)3 had provoked ; on the
30th day after the second injection, & higher formation of antitoxin inm the zaim.
als than the same anatoxin whem 1t was sorbed to ALPO . 4° In the subsequent neriod

this difference disapneared, and therefors there is mo sufficient ground te talk

AcsiFoRN 134 DISSEMINAT:ON FORM FOR INTELLIGENCE TRANSLATION
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of ‘any definite advantage of this nreparation, |
TABLE 3 : STAT

ON_OF ANTICENIC PROP

> 410R)z 7

Provisional Befors the DAYS AFTER SECOND !
name of the gecond INJRCTION /
purified injection /

/

DAYZ AFTFR REVACOINATION

anatoxing 0 3 60,/ 3,.5 7

= o

11

¥
N
)
i

D . D D
ANWOTATION g Doo.statistically eignificant difference

L] non-significant "

FERERATRGRY In thie menner,from the exnerimenys which were done by us 1% regdlis
that the antigenic and immunogenic rroperties of the purified sorbed anatoxing do
not depend uven the tyve of the sorbent used/AlPd4 or Al(OH)E/ and upon the metheds
emvloyed for the purificatiod,

LITERATURE,

-VOSKRESYNSKII B,V, Material for the prevention of staphyloesccic ingectien in
pregnant women,in parturient women and im the ﬁewborn childrennchklad¢Se°G®nfero
Dept.¥Wound Infect.,Gamalei InstoEpidemoﬂicroboD&rchaMedaScoUosgsonoolsﬁéﬂkpr°34o

o /m = = =f with LEBYDEVA Z.I. Thesis DokiadoInterinstitutienal Seie

on Problems of the Anaerobes.Moskva, 1956,0,14.15,
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< HOWE ChW,Ann.New York Acad,Se., 1956, 65: ¥o.XX 3, p,1750190,

= STEARMAN R.Z. Bact.Rev., 1955, 195 No.3,p,160-215,

= TASMAT 4., RAMSHORST J.D, Antacheeuwenhoejicolssag 18: 357-363,

= TURPIN A, & RAYWAUD M.& RELYVELD E.H, Ann, Inst.Pasteur, Par,, 1954
P.2365.27 (256.37) |

ALY PriLmr 7, Ibid., No.2, p,185-193,

= WALSH & McDERMOTT, Ann,New York Acad.Sc., 1956, 65: No.3, 58.66,

LI .

[ ]

ay <

» 878 Wo.1,
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(p.72 blank; p,73)
I.K.DAVYDOV, - - STAT
(Départment of Wound Infections; Chief: GoV,.Vygodchikov)

EXEFRJIMERTAL _STUDY OF THE REACIDGFNICITY OF THE AL(OH)z AND ALPO, SORBED_

T T e i e e ien e o - B

e e i e IRRA LS L

PURIFIED STAPRYLOCOSCIC ANATOXIN (p._73- 80)

] LA

At the present time, for the immunological prevention of infectious diseases

in human beings, the depot antigens are being widely used, Améng the various depot
makling substances,at the production of the depot anatoxins, practical use cemes
only to the hydroxide of aluminum and %o the vhosphate of aluminum,

All purified anatoxine issued by the I.V.S.-8 and the Gar:izi Institute of
Epidemiology and Mierobiology of the Acadeny of Medical Sciences of the U,8,8:R,
were sorbed to .&1(0!!):30 This adsorbent is widely used slsc in many foreign coun-
tries,

The aluminium phosthate is aleo widely used abroad(EnglandcﬁenmarkgSwitzerm
land ,U.5.4. and others), but its use wasg almost entirely neglected in our counéry,
Each of these adsorbents has its advantages and ;ts dieadvantazes(in regard to
the complexity of its preparation, its optimum pH for sorption, and in regard to
the adsorptive power).

Great significance comes to the reactogenicity of the sorbed prevarations
when it i3 the question of an evaluation of the quality of ihe.adsorbenaa Thia

question was studied by meny 1nvestigatornoseparate1y for the prevarations devcs.

ited with sluminium hydroxide or phosphate(AaAoVOEﬁB“EVo and A4,V,MARKOVICH 1953
L.6  KOVTUROVICH,,19533 A.P,.GINDIN & BoV.ZHIV,1955; HOLT,1950,and others), however,
we did not find any work of comparative studies of the loecal tissue reactions af-
ter the inoculation of one and the same enatoxing whoge separate portions were
sorbed on different adsorbents, In relation with this, we have made our vnroject
te be a comparative study of th¢ reactive vower of the purified staphylococcis
anatoxin which was sorbed either to Al(on)s or to A1P04o
{p.74) Identical doses (20 B,U.) of the purified staph.anatoxin Serieg Wo,61
were gorbed on two dozes of each adsorbents

G Al(OH)ao o o o o 4 and 10 mg Al 03

41(POJ). . o .. 4 and 10 mg’_Alri*oéo, .
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{p.74 cont,) FIG., 1:DYNAMISM of the hyperemiam of the skin at the site of the
inoculation of the staphylococcie preparations. . STAT

Ordlsata: sizes in ca®(areas)

kY

. - el 2 &l A
Absciszsas 24 hours and da By © W U

TNy

On diagrams_ AL(OH); / 10 mg AL0,/ ")

plues 20 B.U,
e me em oo 10 NE A].P°4 ' of ataph,

anatoxin,
Y it Al(OH)a !4 mg Algﬁs'l

G- == e 40g .A].PO4 ,j

= m P W e o @ e m @ @

FIG,2s DYNAMISM OF THE FORMATION AND OF THE RESORPTIOW OF THF INFILTRATIONS

AT THE SI1TE OF THE INOCULATION OF THE STAPHYLOCNOCIC PREPARATIONS,
Ordinste: diameters of the eress in cm.
Abscisea: time'from 24 hours to 3 to 30 daye).

The investigstione were done on four grouna:of rabbits(each grouv contained
6 radbite).They had an average weight of 2,0 to 2,5 Eg, The hair on the lateral
surface of the beody was thoroughly cut off, and ﬁhé studied preévarations were in-
jected subeutaneously in amdunts ef 1,0 to loa'ml;c Twentyfour houra, five ten,
fifteen ,twenty snd thirty deyc{amd in one groups- alse 96 days) after the inoccu
lation & rabbit was killed of each group. The site of the inoculation{p.75) of the
preparation was cut out,together with the tisauea aurround1ng 1t 1% was fixed,and
preparations were mede according to the ordinary histological method,with ataining
of the sections by hematoxyliam and eosin.

A% the same time, we produced a recording of éhe extents of hyperemia{eongeated
area) of the skin #nd of the imfiltrations at the site of the inoculation of t¢he
prsparations{ Fig.l & 2),

The dimensions of the hyperemic area of the ekim reached their maximum glready
on the first day, indepensently from the amount and frok the typve of the adeorbent,
In the following day, the hyperemism quickly subsided, and after the imoculation of
the preparatiocne which cantained‘4 mg of A1P0, or Al(GH)3(4 mg Alz0z) it disappeared
on the tenth daygBOHeVETQ 1t should be mentioned that,in thig veriod, the hyperemia
of the skin was somewhat more marked after the’ 1noculation of the anstoxin that was
lorbsa %o Al(OH)sv

= MICROPHOTO Wo.l =
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(p.75 cont.) The maximum dimensiona af the area of hyberemia of the zkin which was

caused’by preparations containing 10 mg of AlPO4 or AJ(OH)3(10 ng A1903) have be@n

ap. ximately identical( 2.9 to 3.2 em )0 but, with the use of the Al nyd

the hyneremia of the skin kent on for 25 days, ;hlle ‘at the site of the 1njection
of the anatoxin which was sorbed o Alphoaphgteo it had already disapneared on the
twélfth day. | o

(8,76) The study of the dynamisms of the formation of the infiltrations at the

glte of the inoculation of the sorbed anatoxins showed that in all cases their di-=

mensiong were growing until the tenth to the fifteenth day: thereupon they were
gradﬁally reduced0 andvcompact subcutaneous formations remained at their gltes, On
the 30th day,the infiltrations which were formed after the inoculat!bn of the ane-
toxin that was chbed.%ﬁ Al hydroxideo independently from its content 1p the pre-
paretion(4 or 10 mg of Alz03), had had larger dimenaions in diameter(o,85 cm for
the 4 mg and 1.2 em for theilo mg of Alg@sj thénzafter the imoculation of the ana~
toxins sorbed %0 aluminum phosphate(0,l cm for 4'pgo and 0.5 em for lo‘mg of ALPO4),
- MICROPHOTO No,2- -
(o legend)
In mo single @msé did wve observe the formation of abacesses or of necrosis at

the site of the inoculation of

or

he preparations.

o~

The microscopic changes in the tissues which ere observed after 24 hours

‘.

were roughly identical for all four prevarations, The site of the imoculation of

i the sorbed preparations{Microohoto 1) represented a focus of inflammation with

& markedly expressed edema of the der—"‘.gve i%, and inflammation of the comnect-

ive tissue with edemas in the skim of the mice, Thé injected prevarstion was re-

vealed ia & tyoe of ba@@philopartly'anphophil mastywith copicue and diffuvae and

focal infiltration by the polymdrphonuclear leukoé#tesoge(contcbeiow)

(p-77) _ Microphoto 3 and 4(‘without legends)

B.78) Mierovhoto 5 and 6(mo legendes)

{text cont.)...more intensively expressed at the periphery of the focus, Arcund

the mass of the inoculated preparation the vessels were dilated and filled with
red blcocod cells and with leukocytes, Some musc}e fibers, directly adjacent %o the

i pase of the imeculated prenaratiangksqifered some dyat?ophic changes,

{p.79) At the compariscn of thegnhgphg;pg;qél picture of the histological pre-

Ehrds o
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pa}ationc which were obtained on the fifth day it was impossible to detect any

sort of substantial qualitetive differences in the nmature of the tigjre reaction

which would depend upon the type of and the dosage of the sorbent,

(p.79) Teat o0 fifteen dayse affer the 1nocu;ation(micropﬁoto 2), around the mass

of the inoculsted preparations & capsule had férmed of dense connective tissue,
conslsting basically of mmture elements of comnective tiesue( fibrocytes, colla-
genous fibres) and of vessels, Between the clugters of collagen fibere, of the
capsule and between the capsule and the focus of inflammgtion which was infiléra-
ted by leukocytes there was arranged a wide layer of macrovhages and of giant
cells of the type of ®foreign body cells”, At certain sites, connective tissue has
grown into the peripheral layer of the inflammatory focus. The muscles had normal
construction, |

From the peculisrity of the tissue reamction &t the imoculation of the preve-
rations in this peried it should be sald that the great portion of the macrophsges
which were surrounding and embeddimg themselves ;nto the mass of the injrcted ore-
paratione thet contained the aluminum hydroxide owas found in different phases of
disintegration, which has not been observed at th% use of the aluminum phosphate

(itcrophoto 3 and 4),

the anatoxin that is sorbed to Al(OH)z was manifeuted conparatively
macrophages which are arranged iz the direct ngighbgrhood of the inoculated preva-
rations, hsd been im different phases of decay which was the most markedly shown
(#icrophoto 5) after the inoculation of anatoxins with large content of aluminium
hydroxide( 10 mg of Alz0z)o |

Ve have carried out a marphological study of the site of injection of the
anatoxin which wes sorbed %o 10 ng of aluminiuﬁ phosphate, 96 days after the in-
jecticn. The whole mass of the vrevaration was permeated by cords from the comnec-
tive tissue,and it was surrounded by a 1ar%p amount of macrophagesz, beyond which
the dense. comnsctive tisaue cs capsule followed, bgtween the clusters of which plur-
alyaccumulatiéns of macrophages and polymorvhoauclear leukocytes were arranged

(Microphoto 6),
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According to the data of numerous inveatigatorso the formation of the leuko-

eyfic ¥bulwark® ground the injected deposited preparation(l AQGHALgﬁgyDé.K M, SHEVQ

CHFNKO‘CHALISOVA 1936; L,G.KOVIUNOVICH,1983,3 AoP GINDIN & B.V,ZHIV, 1955° U, Bc

VOLGIN,1955; HAVENSDIQEIS GARRISON ,1935; EISLEE & EIBL9194903nd ethers) has a great

importance for the resorvtion of the injected ﬁreparation and for the develoonment

of immunity.
Thue, A.P,GINDIN and B.V,ZHIV indicate in their work (p.80) that"the rescio-
tion of the precipitated vaccins against intestinal infections goes on by means of

phagocytoeis in the follewing sequence:

1) phagocmtosis of the microscovic and submieroscopic particles of the vaccine
by the leukocytes(granulocyteag;

2) phagocytosis of the coarser narticles by magrOphagea;

;) phagocytosis of the coareest particles by glant cells,®

EISLER ! EIBL aleo sttach a special stgnlficance to the accumulation of the
phagogytizingvcells around the "depot® for the process of immunogenesis, and they
think that the smaller the diameters of the partiples of the combination of ¥ad-
sorbent-antigen® are, the easier the phagccyte§is will rung and the larger the im-
manizing effect will be,

In our exneriments with the imoculation of thg snatoxia sorbed %o slumipum
hydroxide, imto the animals, at various times é disintegrstion of the macrophages
was observed at the site of the imoculation of these prevarations, Thie fact shows
that the sluminium hydroxide causes a toxic effect uponr the pgsgocytes end, in con-
negtion with this, the resorption ¢f the antigen which is sorbed %o Al{C;;s will
eccur under unfavorable conditions,

In this way, our investigatione indicate that the purified staphgapatoxin
which ig sorbed to Al hydroxide, xompared with the same anatoxin sorbed %o an equal
amount of aluminium phosvhate, possesses @ great tendemcy to csuse reactions(re-
actogenicity), This finds corroboration in the large size of the hyperemia of the
skin and of the infiltratioms, iR the duration of their existence;, and in an ex-
pressed %toxic action upom the phagocytizing cella,

The above explanation permite to draw the conclusion that the purified sta-
phylococcic enatoxin whick is sorbed to ALPO, will pro§=ke a slighter reaction,

reactive change in the tissue at the site of its inoculation and therefore, in
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(p.81) ‘
N,5,KASHINTSEVA N, I . APANASHCHENKO , M,S, ZAKHAROVA STAT :

T L - _
(Depart*ent of wound Infections, N.F,GAMALFI INSTITUTE FOR Epideniplogy and Micro-=

biology, Academy of Medical SciencesDUOSOSQRaz;Ghiefa GQVOVygodchiko#)

T R N aw m amT inT CT an dam ren ain mm  m

(p.81 = 90)

=R L L R A I TR e

One of the basic objectives of the Soviet public health service in our times

ig the prevention of the infections of childhood, The findings of the past few yeard

active immunization of children sgalinet teta-

are alsc pointing %o the need of an
nu.s,
if we pay any attention to the fact that the single-shot inoculatione against
pertussis, diphtheria and tetanms are not sui‘fiqientD the sporopriatenesz of pre-
paring combined preparations for the prevention ;f thege infections becomes entire~
1y obvious,

Since the Gamalei Institute, in accordance with the plans, will iesue purified

adsorbed diphtheria anstoxin and nertussis vacs:ir__:eﬂ and since the production of
the purified gorbed tetznus 2natoxin has been mastered by the Institute, it seems
timely %0 us as well ae necessary to arrive at the production of a tfiple combined

preparation which consists of the tetanus and the diphtheria anatoxins, with ad-

dition to them of the pertussis Vaccinéo

By setiing out for the uotkc we sgt‘fér ogrselvos the goal to get & covbined
preparation, %o study{it tentativelﬁl;n exneriﬁentéo and 2ilso, as it will be nos-
aible, to elaborate methods fo% its‘caﬁtfole :

?or.the production of the combineé vacckne we have utilized native as well as
concentrated purified tetanus and diphtheria snatoxine and formalinized susvension
of the nertussis bacteria, For an adso:bgntghwe hgyg used éluminium hycdroxide which
wag sdded to one ml of the prepafétien<at twé.rate of‘2°5 mg, Merthiolate(1:10,000)
hag been gsgd as a preservative,

The tetanus anatoxin was pfoduéed on meatlesé caseiﬁ medium; the diphtheria
anatoxin was made on a medium of tryptic’digespiong A

(p.82) The concentration and the nurificétiopiéf thege‘p;gﬁarations W88 ERI=
ried out in‘complismce with anrqpeg§tingbinstr;cfion fﬁr'the pﬁ}ification end con-

centration of the tetanus and ofwﬁhe diphtheria anatoxins which were elaborated in
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the N.F,GAMALEI Institute.
The purified tetanus anatoxin had 18500 B,U, in one ml, with as$2?rge of 2500

B,U, to one mz of protein nitrogen,

In one ml of the diphtherla anatoxin, 280 L.f, was conteined with a charge of

550 L,f, on 1 mg of total nitrogen,

The suspension of the pertussis bacteria bhsd 50 billion microbic bodies per

one ml, The microbic bodies were cultivated on a thick polysynthetic medium, with-
out the additibn of blood, Formalin hae been added to the susvension et the rate
of 0,02%,

The nrepérution of the non-pdsorbed combiged oreparations wae done by means of
mixing the corresponding volumes of the tetanus ané diphtheria anatoxins(atarting
from their concentration), after which the required amount of pertuseis vaccine
was added,

Samples of the adsorbed combined preparations have been made in the following
manner, To the mixture of the purified anatoxins which were taken in the apnropri-
ate amounts, the required amount of aluminium hydroxide was added, after which
we checked the fullness of the sorption of the;prénarationaa We vwashed the sorbed
antigens three times with physiological saliﬁe: after the third washing of the an-
tigens, we removed the supernatant fiuid,an? %o the precipitate we added the re-
quired amount of formaliniged pertussis bactergnu

We checked the obtained sampleg for sterility in compliance with the exist-
ing instructions for the production of these preparations,

At the selection of the concentration of gntig;naowe started out from the as-
sumptlon that,at the immunization of children, into an amount of 0,5 = 1 ml such
& quantity of antigzen be introduced which would be required for the ereation of
immanity of a sufficlent intensity. At this, we were guided by the available data
in the litsrature as well as by our own preliminary findings during the exverim-
ents on anrimals,

The concentration of the antigens in the orenared samples is illustrated in
Table 1,

By aporoaching the study of ihe harmlessngss of t;e by us produced combined
vaceines and of the componente which enter 1nt9 thgmn we get for ourselves the

task %o work out the most suitable method of checking the harmlessness of the

Dertusciz-diphtheris vaccine,
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: Table 2 1llustrates the findings at checking .the harmlessness of the indivi-
components which went into vhplpombined prepgration. a8 well %TArhe a b

Ehecking the nonmadsorbed and adaorbed qpmbined vaccines,

(p.83) o TABLE 1
CONGENTRATION _o_F_Ag'r_x_cgng ;n__m;n_?gmgag@ SANPLES

PREPABATION |/ CONCENTRATION OF ANTIGEN_IN_ONE ML,

(XDS)= PDT No.6 mative anatoxins / P 20 billion; D 30 L,f.; T 50 B,U,

PDT Ho.5 purified snatoxine / P 20 billioni D 30 L.f.; T 50 B,U,
4PDT Ho,8 purified sorbed ana- / ‘ :
toxins P 20 billion; D 30 L.f.; T 60 B.U,;Alz0; 2.5mg
PDT purified snatoxine / P 40 billions D 60 L.f.; T 200 B.U.
APDT purified sorbed anatoxins / P 40 bnuc{p;’ D 60 L.f,; T 200 B.U,
ANNOTATION: / {%):P,..pertussis component
; D,..diphtheria component

{S)T... tetanus compoment,

On the basis of the conducted iufestigatiqns>ve‘have arrived a2t the eonclu-
pion that the sorbed and non=aorbeduéﬁtanus‘and diphthsria angtoxins do not give
a reaction in the guinea'pigs at the site of the inoculation of the nfenaratiﬂno
and that the formalinized pertussis vaccine will give a severe reaction upon its
subcutaneous inoculation into guinea pigs, and’ that 1t will result in their death,

This may be expddined so that the q&iﬁtu?le‘of the decuple doses of the

vaccine for man which we introduced have been too large, or that this method ig

unsuitable for the examination of ﬁhé‘harmlessnesi(ﬁ;es) of the combined Prevara=
$ions which contain the eorpusculer antizen. |

On the basis of the experimente 1% was also made clear that the additien of
the pertuseis component to the diphtheria —tetanus anatoxin has considerably sireng-
theneé the reaction in the guinéa pigs at the‘siﬁe df:ihe inocnlaﬁion'@f the nre-
paration. | »

The pertussis vacd ne, in régérd.tdiitéfﬁafmleishesso'aa well as the samvles
of these combined preﬁaratibhsAwhere the pertussis component has entered have been
checked on white mice, in accordanse with the Instruction for checking the harm-
lessnesa of the pertussis vaceiié; All experimental animals remeined without any

visible manifestations of sickness _and all remained slive, It is well known that
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the vacoine N I I §1 1s tested by the same method.

- TABLE 2. STAT

HARMLESSNESS_OF SUBCUTANEOUS_INOCULATION_INTO GUINEA PISS

pnmd-ARS Ml A gl T m TS T e

PREPARATION NUMBER OF  AMOUNT OF IN»  SITE OF  EEACTION AT THE SITE OF
: ANIMALS JNCTED PREP,  INOCUL. INOCULATION
IN ML : AFTER 15 d, After 30 d,

’ a) b) c) a) e)
(Table taken spart into text)

DIPHTFTRIA ANATOXIN Purified,= a) 2= b) 5.- ¢) in the two flanks.~ 4) un-
eventful; e) uneventful.

Purified TETANUS ANATOXIN.- a) 2o= 3) So~ .c) im the two flamnks.- 4) unevent-
ful,; e) uneventful,

PERTUSSIS VACCINE.- &) 2.= b) 5.- ¢} in the two flanks, ; dj necrosis.- €)
the guinea pigs died. ‘

DT(Diphtherias plus tetanus purified anatoxine).- a) 2.- B) 5.= ¢) in the two
flanks.- &) uneventful; e) uneventful.

ADT.o &) 7.= B) 5i- ) in the twd flanks; d) depot of the size of a pea.

8) devot of pea size,

ADT.- &) B.= b) 3.= c) in the flanke and leg.,, each one ml: d) depost of the
elze of a millet grain; e) depot of the size of a iuillet grain,

PDT(non-adaorbed) .- &) 2= 3) 5.- ¢} in ti;e two flanks.-d) 1. necrosis on
both sides,2.infiltration of -4 cm diameter.--2) l,scars on both egides, 2.co0ld
abscess,

PDT(non adsorbed) .- 8) 2.- b) 3 .- ¢) in the tﬁo flanks; d4) l.with flank
depote the size of & pea; 2,necrosis of both f];,ankag e) l,cords on both sides, 2,
necrosis left, scar on right side,

THE SAME.— &) Z2.- B) 3.= ¢) in the two flanke and leg,each one ml.3 a)
i.with flank devets the slze of a veayinfiltration under the legs,2,uneveniful
on flanks, infiltration on legs; e) l,uneventful, 2.uneventful,

APDT(adsorbed) .~ a) 2= b) 5.~ ¢) in the twe flanks; 4) l.open sbscesso-
dense infiltration of the size of s hazelnut, 2, on both gides, open depot the
gize of a hagelnut; e) l.open depot, 2, #lirsht scar at site of injection.

PHE SAME.—= 8) 2.= b) .3,-= ¢) in the two flanke; a(1l.devot on both sides the
size of & hazelmut, 2, the same.- e) l.open depat, 2 oﬁ both sides,open devot,

the gsigze of a pea. f{over).
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(TABLE 2 cont,) :

DTo~ a) o= D) 3.= ¢) in the two flanks and legs, each one rl: d) with,

lank depota the size of a hazelnut, unde#r the leg infiltration; e) with depo 8

at the flank and under the leg of a diameter of a large bean,

(p.8% cont,) On the basis of the above exposed facts,we have come to the conclu-

sion that the cheeking of harmlessness of the PDT and APDT, in regard t¢ their
pertussis component, is properly done on mice(?hite mice) as this 1s made at the
verification of the harmlessness of the pertussis vaccine, The harmieasness of
the diphtheris and tetanus anatoxins is checked as.usual,

TABLE 2 3

_e__.._._.._‘_-___—n-_n—

a b ¢ 4 . &  f € h i

HEADINGS: a...Prevarationg bo..concentration of antigens in one mi:
Csooamount of inocullgted voceine, ml, for checking the tetanus
compenents d.,.amount of 1nocu1atnd vaccine ml for checking the
diphtheris component; e.,mumber of guinea plgs; f,.amount of an-
titoxin in AU,3 &...toxin in M.L,D.after 30 dayss h...survived
guinea pigs; i,..dead guinea pigs,

PDT He.6
native anatoxins P 20 ®biil, = e = =. . 30 6 =
D 30 L,f. . = 1 11 0,04 100 5 2
T 50 B.U, 1 - 6 0.1 ioo s =
. (binding units) '
PDT NHo,5 P 20 vill. - e = - = -
Purified anstoxing D 30 L.f. =Y C.2 8 0,02 100 4 4
T 50 B,U., 1 o 2 8,001 100 5 -
4PDT P 20 billion - - = - - - -
Purified sorbed D 30 L.f. = 0.2 7 1,14 100 7 =
enatoxin T 50 B,U. b R 7 P0,1€L 500 7 -
AVHOTATION: (K)s P...vertussis component
D....diphtheria component
(S)sT...tetanus component
(p.87) Hothwithstanding the fact that the lnoculation of the combined vaccine

into the guinea pigs was accompanied by inflammatory symptoms, snd that the in-
oculation of this nreparation into white mice does not result in such symptams,
nevertheless in regard to the tetanus and the diphtheria anatoxins,, ¥e Provose
to carry out the ehecking of the harmlessneas of the vaccine on guinea pige in

view of the c,onsiderable sensitiveness o:r theso animala to the toxira of the te-~

] tanug end diphiheria bacilli.,

acsiForm  13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION |
8 FEB. 56 ° (CONTINUATION SHEET;

Declassified in Part - Sanitized Gopy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3




B — [ . - - ‘. o3 )
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001;?_>__

um-:l.l.nssncl-: 'mmsm-nora i PAGE NUMBER
wnund infection prevention

ed vaceine is shown in Tadble 3, . STAT |

Three samples were taken for the experiment:

1,PDT No.6, prenared from native aa;texinéowith additidn of the.pertuaéis VaCe
cine to them; | .

2, PDT No.5, into which weni the purified tetanue and diphtheria anatozins,
with subsequent addition to them of the pertussis component;

3. APDT No.8, who se component parts are p@rified anatoxinag sorbed on aluminium
hydroxide, with addition of a formalinized suspension of pertussis bacilli %o it.

The concentration of the antigens is showﬁ in the Table,

If,at the immnization with 0.2 ml of Pre?aration ¥o.5,which was prenared
from purified anatoxins, 0,02 A, U.%0f diph-"eria antitoxin has been obtained
{(*FOOTHNOTE: with titraticn by the method of JFNSEN, modified by E,T.CHALYAPIN),
then,at the immunization of the animals with the same amount of the sorbed Preparas
tion we had already received 1.14 AU, |

The same is aleo true in regard to the tetanus components— st the immuniza~
tion with the purified preparation it was 1/10901,,[)DD and at the immunizastion with
the purified sorbed anatoxin it reached:?oglégi AU, '

The complex vreparation composed of native anatoxina, byﬁ ite immunogenieity,
has yielded to the combined onrevaration into ghich the purified sorbed anatoxins -
were mixed, nevertheless the pccumulation of tﬁe antitomin in the snimals was satis-
factory, Hone the less,we 4o not coneider XX i§ adequate that the combined native
preparatione can be produced in view of the poéeibig sensitization of the orsan-
isms with their employment,

The quoted exveriments showed that the best entigen which has the greatest
imrunological effectiveness 1s the APDT whieh includes the purified sluminium-.
<hydiroxide adsorbed anatoxing, which is completely in sccordance with the findings
avallable in the literature on this subject,

The determination 5f the immunological propertées of the combined prevara-
tions,as to the pertussis componentg‘in carried out (p.88) By the method of XEN--
uRI“K(U S.A;) by means of a2 single-shot intraabdominal immunization of mice with
subsequent 1ntracerebral infection{Stock of Kenaricknﬁo 18323),

The pertusslie vaccine was checked before ite addition, and mixture with the
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PDT P suspension
40 bill,
D anab,80 L.f. .5 = 17 0,0% D500 4

! )
comrplex preparatiions as well as the immunogenicity of the eo ned
APDT hes been studied among vhoge composing parta this series of peSTATgsig ! gqine ‘
was also present, .
i : ‘
(p.88) . TABLE 4 : o .
I HUNIZATION OF GUITEA PIGS.] WITH gng AND APDT
PREPARATION CONCENTRATION .

OF ANTIGEN IN . .
ONE ML a b ¢ é e £ g
BEADINGS: n“oamount of inoculated vaccine,nl ,for the checking
‘ of the aivhtheria comnonent; b, amount of inoculated vac-
cine mi for the checking of the tetanus component; C.,..nuN-
o ber of guinea pigs; GoooboKo} €. ..M. L. D (minimam lethal dose;
f...survived guinea pige; &...dead guinea pigs
T mnat,200 BU =0,95 T80C 5
Simultaneously

0N

Ll

T500 5 2
D500

40 bill,
60 L.fT. 0.5 . 12 0,25 D500

200 B.U. » jnXviels]

N~ 0,5 19 1,5 500

£500
Simuitanecusly

500

NS00

FER aPDT

==l
g0 e

S

(3}
M)

s tanus Purif,.sorbed

anatoxin 100 10 2 1000 10 =
£

18 0,1 100 10 =

oy

&

N

Diphtheria Purified sorbed 1 10 0.25 500

anatoxin 30 L.f. =0,5
Purifled 1 10 0,015 30 3 =

30 L.f. =0,03

The experience showed that the immunogenicity of the vertussis component in

the PDT end the APDT has been the same as in the initiai geries of the nertussis

yaceine, On the other hand, it sno 1id e remarked that at the nresent time therve

is no reliable method for ‘the dét;erm'i'na'tio'n of the 1ﬁkmmogenic properties of the

pertussis vaccine and only by' the findings of the observation can suthentlc data

be cbtained on the effectiveness of the L;:fe;rtussis antigen,

“‘in the preliminary exveriments we wished to find whether an izhibition of

ehown in Teble 4(sbove).
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We 1mmnnized the aninals with the compex vaccine nreparation mede from puri-

£ o enore
T

fied anatoxins,with the addition of the pertuasin vaccine o it{¥F a8 well &

STAT
immunization was made on gulnea pigs with a combined vaccine composed of the purif-
ied gorbded anaﬁexins;with the addition of the formalinized pertussis microbes to
1t(APDT) .

A controls we have used guinea plgs which had been geparately immunized with
the purified and with the purified sorbed tetenus enatoxin, and we also used anim-
als which were given injections of both the native and the purified sorbed diph-
theria anaboxin, |

The conducted experimente did not permit to notice a marked@ competition of
the anntoxins which were put into the combined prevaration.

Thig problem, in regard to the PDT and the APDT was left open by us since i%
requires serioue elsboration which could not be done during the prelimin.ry ex-
neriments, It should be remarked that the competition will be necessarily visible
and noticeable 1f the quantitative ratios of the antigens will not match, To cor-
rectly balance the antigens in the combined samples is not en easy matiery how-
ever,we endeavour to do this in our further work,

CORCLUSTONS

1) the pertussis-diphtheris~tetenus vaccine(PDT) can be produced from native
and purified enatoxing,with ¢he additon of thefpertusais vaccine, The adsorbed
(pOQO)pe;tussiaadiphtheriantetanus vaccine(APDT) 1s produced from purified sorbed
anztoxine with the subsequent acdition to it of the pertusaie vaccine,

2) The harmleccness of the PDT and of the APDT in regard to the pertussis
component, is checked on white mice in compliance with the Instruction for ‘the
testing of the harmlessness of the vertussis vcecine, The harmlessnecs of the PDT
and of the APDToiﬁ regard to the tetanus and the diphtheria components, is checked
on guinea pigs by means of inoculation of 3 ml of the vaccine under the skin of
the flank( in two times, each with 1.5 ml),

3).In comparison with the PDT, the APDT possesses a great immunogenic effec-
tiveness in regard to the tetanus and the diphtheria components,

4) The immunogenicity of the pertussis component in the PDT and in the APDT
has been the same which ig slso in the initisl series of the vertussis vaccine,

LITERATURE,

{(over)
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(p.91)
S.A,2BLEVINSKAYA & Z.M,VOLKOVA, ‘ STAT

(Department of Wound Infectione, N.F.CAMALEI institute of Eridemiology and Micro-

biology, Academg of Medical SciencenQUvSaS,RoJChiefs G.V,Vygodchikov)

A LR R g M A Do Aoyl AL oS 1 i -~ = -t e e A B R i e

MR RSRVATE BT VR T e e e wm e’ o Aew e e - e o —a e vew e mae  som

The data published iﬂ the literature on the serum prophylaxis and the serum
therapy of gas gangrené durihg the period of the Second World War are chiefly
talking of the frmet that the positive resulte yhich were obtained in the trigls
on experimental animals ﬁave not been sufficient corroboration in themselves for
a2 wide use of the sera under the conditlions of‘ware |

According to the data of MoCOLENWAN, in 1917=1918 the morbidity of gas gangrene
head been 3,6 cages among ome thousand wounded. In the Second World War,according
to the data of variocus authors, the morbldity haﬁ}been in the range of from 4 %o
45 cases per 1000 of injured,(0DOM=—4,5; KIL & KOLLE—7; LANGLEY & WINKELSTRIW
==9,5; D'EP2==30; ROSS & RAIEN-=<45 cases).

The iptroduction of msaslve doses of specific sntitoxic sera have comparative.
ly slightly reduced the mortality smong the sick from gae gangrene, Meanwhile, the
experimental data indicate quite clearly that the alpha-antitoxin not only nrot-
ecta the animsle from infection, but it also possesses therapeutic proverties, The

cause of the noted mon-concordance between the experimental meierial and the data

of their epidemiological verification ia left at the present time not satisfac-
torily exclalned,

In recent times,it was noted that the lethal dose at the infection with per-
fringens bacillup is considerably decreased (reduced) {smaller) in those cases in
which the culture is introduced into the wound together with little pleces of
gauge or with dirt onto the injured muscles. Lt ig supposed that the malignant
course of gas gangrene depends not only uvon the action of the bacterisl toxins
but alao upon other factors which are taking place at the septic degeneration
of the devitalized tissues, Therefore, particuigr importance is attributed to thé

decision of the question about tlie protective role of the antitoxin at paseive and
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(po 2 conta) particulafly at active immunization uuder conditions of infections

which come near to a natural infection. . STAT

With this purpose, we have arrsnged a series of exneriments of inf;cting“ihe
passively Qnd actively immunised animals(guineé pigs. and rabbits) by two metgads:
1) by inoculation of cultures in & ni;ture with chlorinated calcium into the un-
damaged muscles, and 2) by putting into the wo@nds on crushed muscles small pieces
of geuze vhich XXXcontained the cultures of the perfringens bacillus,
METHODOLOGY OF INFECTION AND RESULTS

A day's culture of Bpperfringenepstqckisﬁiz wag.washed out from the toxin by
means of thrice centrifuging it in physiologicgl saline, and it was brouzht up by
the optical standard %o one billion microbes(microbic bodies) in one ml, From the
basic dilution, suspensions of microbic bodies ‘were vrepared containing 200 = 100 =
50 = 20 = 10 million microbicvbodies in one ml, Guinea pigs which welghed from

800 te 350 g were infected with one ml eulture of each dilution., In the experiment

wly

ﬁr%g guinsa plgs were taken.To 20 guinea pigs of Jthe first group, the cultures

o

of a 30% solu-

=

were inoculaied intc the undamsged ﬁiacles ina éigtare'%ith o1 m
tion of calcium chlcridea Each dose of the gultufp was inoenlated into each of 4
guinea pigs. |

Twenty zuinea pigs of the gecond group were_infeéted by bringing the culture
into the wound with injury of the integrity ofithé mascular tiesue, The infection
of these pigs was done in the fellowing manneré= from the surface of tha rear
thigh the fur was cut off, the skin was rubked with alcohol and smeared with iodine,
Along the sdductor muscles of the thighﬂ the skin wae incised, the muscle was ele-
vated,and crushed with a Kocher forceps.Under the damaged muscle pieces of gauze
were laid, conteining a cultﬁre of the perfringens bacillus, after which the ends of
the wound were sewed up. Four guinea plge were thus inocnlatedoeach with a dose of
the culture, |

The observation of the inoculated animala was carried out for the perlod of
fourteen days.The obtained results are represented in Table 1.

The results given in Table 1 indicate that,after the inocculation of the B,
perfringensg culture into the undamaged muscles; the death of the animals comes

frquppnsiderably larged doses of the 3-12- re than. 4 n the cases of infection of

the wounds with presence of injured muscles., The guinea pigs inoculated intramus-

. . b
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M

cularly by the 1ntroduction of 200 million microblc bodlee died with developed

ga8 gangrene 72 to 96 hours after the infection° 0f four pigs 1noc"1-ted with 100
million microbic Ledies,cne dled; in the surviving three pigs, 2 gangrene of mod-
erate severity has develooed, manifested by edima(p°93) of the hind extremityowith

subssquent necrosis, but the general condition of the animale was satisfactory,

the wounds hesled with cicatrizetion, and the animale recovered their health,

TABLE 1

..—.--..._-—-—-_—-...——,-—_.......'...._.._-—_._@

. —— - -

MODE OF INOCULATION Infecting Obtained Téme of demth of the
dome regults® animals hours
of culture

(miiiions)
Ihoculation of cul= ‘
ture ints undanm-

aged muscles 200 4 [ 0% 48 - 96
Same 100 4/3 72
‘Same 80 4/ 4 -

Same 25 4 [/ 4 -
Same 20 4 f 4 =
Iixfection of wound

with injury of

mscleas 200 4 /0 24 - 48
Same 100 4 /0 24 - 48

Same 50 4 /0 48 - 96
Same 25 4/0 24 = 96
Same 10 4/1 ' 72 - 96

% Kumerator...rnmber of animale dying in the experiment; denomina-
$0T., .numbe;r of animals left alive,
In the guinea pigs infegted with 50 = 25 = 10 million microbic bodies, only
& local eymotom wee moticed in the form of dense infiltrations, resorbed in 15 to
20 days.

‘Different results have been obtaingd after putting the microbic bodiere inte

=

the wound with additional injury to the miseulgr tizsus, All =maimals infected
whth 200 = 100 ~ 50 - 25 million microbic bodies, became seriotisly sick, and they

died within 24 to 96 hours after the infection, From four guinea pigs,which wers
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iAfected with 10 miilion mierobie bodies, thre§ gﬁiﬁea pigs died,

These experiments had corroborated the a?#ilable ‘findings thagT;pe lethal
doagéégzthe Boperfringens culture 1s considerably reduced at the inoculéﬁtdi;;hich
folloQﬂ after the woundingp in presence of & d;maged tigaue in the wound, if may
be thought thet,efter m i 11 t ga r ¥y ‘1 nju ri e 8 ; in the nresence of con-
siderably deever{more profound) injury of the tissues,with fractures of the bones,
by the dsmege of the large blopd vessels considerably less insemination of the
wound with bacteris is sufficient for the development of a lethal infection than
this is:observed under the conditions of cur experiment,

(0.94) STRENGTF OF IMIUNITY IN PASSIVELY IMYUNIZED GUINYA PIGS WITH
DIFFERENT METHODS OF INFRGTION,

For the purpose of determining the relatignship between the vpreventive »rop-
erties of the Alpha=snatoxin of perfringens at the passive immunization, and with
the varicus methods of its inoculation, we have given variocus doses of the anti-
reriringens serum to guinea pigs 24 hours after their infection. The serum was in-
jectéd &t one ml amount which contained 50 - 100 < 200 = 250 A,units, Fach dose of
antitoxin was given to ten guinea pizs.The titre of the ;ntitoxin in the blood eof
the inoculated animals was tested 6 hours,and 24 hours after the injectien of the
serum, The mixture of blood sera of each group of guinen vigs was titrated. In
Table 2,%the resulis of the titratiom ére included,

TABLE 2

o o e e

NUMBER OF AMOUNT OF ANTI= TITRRE OF ANTITOXIW
PIGS TOXIV, AU, , AU, after 6 hours AU after 24 hours
GIVEN TO EACH /

A /
PIG / /

10 50 0.05 0.1 0.1 0.5
10 100 0.5 1.0 1.0 2.0
10 _ 200 0.5 1.0 2.0 2.0
10 250 ‘ _ 1.0 2.0 2.0 . 3.0

Twentyfour hours after the injection of the serum into forty guinea pigs,they

wvere infected with the culture of,B,périringen: which wag washed grom the toxin.
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Ig twenty pigeotﬁe inoculation was made into undemaged muscles with the culture
which.contained 200 million microbic bodles in one ml, in thé same w2ev as in the
vreliminary experiments, in & mixture with 0,1 ml of a 30% solution of calctum
chloride, |

The remaining 20 guinea pigs were inoculated by putting the culture on pieces
of gmuze into the crushed muscles, From them,each of ten pigs received 100 million
microbic bodies, and each of ten others received 10 m1111§n°

The results,given in Table 3, indicate that 0.1 A.U, of santitoxin of the ner-
fringens protected the animals from infection Qith 200 million microbic bodies im
cages when the infecﬁion was without an injury to the muscles, Out of five guinea
rigs which received 50 A.U. and had 0.1 A.U, in their blosd, only one guinea nig
died nine days after the infection, In the four other guinea pige, in the region
of the inoculmtion of the ;:ulturea edemas and ;ubeequently necrosis develonad, The
guinea pige remained alive.

In the pigs which wer; given 100 - 200 and 250 A.U, and vhose ant!toxin con-

tent in the blood has reached 1 = 2 A,U., only an insignificant'infiltration wae

noticed, Two control guinea plgs,incculated with 100 million microbic bodiesg,died
72 hours after the infection, ’
Wholly different data have been obtained as a result of the inoculation of the
. guinea pige with B.nerfringens culture under the condition of an injury of the mus.
] cular tissue, The inoculation of 100 million microbic bodies led to the death of
ell guinea pigs notwithstanding the high content in one ml of the blood in anti-
toxin(l - 2 A.U.). A%t inoculadion of 10 million microbic bodies, three vigs whieh
received 50 AU, were also killed; of three piés which received 200 A.U. one re-
mained alive; all the pigs which received 200 - 250 A.U, remained alive,

{(p.96) In this manner, these exoerimente elearly indicated that the strength of
the passive immunity is not idéntical in case of the‘different methods of infect-
ing the animals, If at the infection without an injury of the muscles the conten®
of G,1 AU, is sufficient for the end that the snimal be protected from death, then,
st injury of the muecles and a disturdbance of the oxidative vrocesses in the tinsues
even 1l=2 AU, in 2 ml of blood ie not sufficient for the prevention of the death

of the animals, due %o a quic-ly developing infection,

(over Teble 3)
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TABLE 3

BESISTATCE OF THE 2&§SIVE_1:Y.IE“1NI.7ED_GEI‘_’N PIGS_TO l“?.'fs"T‘Z\'TON

METHOD OF
INFECTION

¢

AMOUNT(A .U, )OF ~ AVERAGE '11"RE OF DOSE OF CULTURE  RESULTS

PASSIVELY IN- . ANTITOXIN BFFORE AT INFECTION
JECTED ANTITOXIN INFECTION (in millions)
in A.U.

S M D M I D T m M m e e G o m we e e e e e m e e o e e o e

Intramuscular
without injury _ _ -
of muscle 50 0,1 200

o]
-~ =
W
8

Same 100 . 1,0 200

4.}

Same 200 2,0 ' 200

[+ )]
ANy
(3]

Same 250 2.0 200 5/ 6
CONTROL - 100 2/o0

INFRCTION of
wound with in.
Jury of muscle 50

(o]

<
)
[
Q
]
as
h N
o

Same " 100

(=
(o]
[
[}
o
a3

e
(o]

Same 200 ' 2,

<
=
o
(@]
[V}
S
Q

Same 250 2.0 1oc 2/0
' seme 50 0.1 10 oz / ©
Same 100 1.0 BT 31
Same 200 2.0(2.0 10 3/3
Same 250 2.0 10 3/%

® Numerator,,. number of animalz‘ig the exveriment:
deﬁominatorgaonﬁﬁﬁéé of animals rémaining alive,
RESISTANCE OF THE ACTIVELY IE‘-MUMIZEDI" BABBITS T0 INOCULATION
WITH THE BOP}‘.RFRI‘;.’Gmfs CULTURE,

Th& second series of experiments Qas arrangeé{en rabbits for the clarifics.
ticn({under different conditinne of infécticn) of the preventive action of the
perfringens antitoxin which has formed in the organism of the animal ag a regult
of an active immunizationn | B
== . iIm advance,in g number ¢f experiments the value of the lethsl dose of the B,
perfringens cul ture(washed from toxln) was determined for rabbitﬁ under varicus

conditions of infection(Tabie 450
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TABLE 4

IREXSRKREEXBEXZRE MINIMUM mmurm OF THE B PERFRINGISIS'DOSE
for rabbite in case of different vaye of inoculsting the culture

4

RESULTS

NODE OF INFUCTION INFICTING DOSE TIM*D OF DEATH
OF CULTURE, IN HOURS
billions
Intramuzcular in.-
cculation of cul-
ture without in-
Jury to musele 1.0 2 f 2 -
Same 1.5 2/2 . -
Same 2.0 2/1 96
Same 2,5 240 48 = 72
infection of wound .
with injury to I
muscle 1.0 2/1 120
- -
Same 1,5 zj0 o5 -
Same 2.0 2/0 72 - 96 |
Sane 2.5 2/0 - 1
® BUMERATOR, . . number of animals in the experiments
DENOMINATOR, ., .nmumber of animele remzining alive, :

e D e o e @ e e

The data given in Table 4 indicate that the size of the lethal dose of the

culture for rabbite 1s also changing in relationship with the way of inoculation

whieh hos been slso confirmed by the data obta«ined‘in the experiment with guinea-

pigs,
For the sctive imrunigation,rabbits were used which welghed 2 Rg; there were
a total of 28 rabbits, They were immunized with two shots under the skin, esch

shot being one 2nd 2 ml of verfringens anatoxin containing 26(25) B.U, in one ml;

the injections were given at 20-day intervalg, Fifteen days after the injection

the titre of the sntitoxin in the blosd vas determined(the titration waa done

intravensusly on mice), and the animale were subjected to the inocula.tion of the

infecting agent., The methods were the same two vhich had been used ia the previous

animals was done for fourteen daya.

The obtalnsd’ Fésults are given in Table 5,

(see next page),
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TABLE 5

e e T i e e DM AL 2P SN LV RN LR SVA.

Uage)

A o VA

METHOD OF INFECTION TITRE OF ANTITOXIN IMMUNIZING DOSAGE  RESULTS
BEFORE INFECTION . OF CULTURE
' in B,U, in billiens

Intramuscular in-
fection with
culture into un-

injured miscle  F0,25€0,5 2,5 2
Same 70,5 <1,0 2,5 3 /2
Seme >1.0 €2,0 2.6 5/5

22,0 < 3,0 2,5 _ 8/8
CONTROL -0 2,5 3/0
Infection of wound |
with injury of

2/ 2
70.5 <1.0 2.5 3/ 2
1.0 <2,0 2.5 3 /)2
2 2.0%¥5,0 . 2,5 2 /2
CONTROL <0 " 2.8 2/0

2 NUMERATOR, . . number of animals used in the experiment:

DENOMINATOR, , .number of animale remaining alive,

e S @ m s D e o @ = oo

As 1t can be seen from the given table, in 17 animals which were intramsis.
cularly infected without san injury of the muscleo within 24 hours after the in-
troduction of the culture only ome bad resction was noticed which(p.98) was moni-
fested in the ccnselidatién and edems of the tissues and soreness E#f snd tender.
ness ab toueh In 48-96 hours, the local manifeetations have almost comnletely
disappeared, and the general condition of the animals became good,

One ratbit in whose bloed there was 0.5 0.1 AU, died from gas gengrene
4 days after the inoculaﬁidn,

Three control rabﬁits aied 48-72 houfslafter the infection, All the sther
enimals rempined healthy,

Out of ten rabbits which were gubjac@gd‘to,thgﬁ;nqculation&ygﬁh injury ef the

i muscle >0,25€0.5 2.5
i
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msclas 4=5 days nfter the infection two tiwcl° In one of %hem the antitoxin titre
has been ?0,,5 €1.0 A.U. ; in the other?l, 0{200 &8.U.The rebvits ins whose blood
there ms30¢25<0°5 AU, ,remained alive, Twe of the control rabbits infected with
2,5 billion microbiec bodiss died 40 hours afteix- the inoculaticn. In two rabbites
suppuration appeared in the region of the wonna,in some time the vounds'cleared up
and healed with elcatrization,

In this manner, 1t can be said fhatpﬁnder the condition of am active immani-

gation,the intensity of the imminity against gas gangrene that was incited by in-

i oculation of a culture of B.prefringens into the wound had been considerably high-
er than in the animé.ls which had received passive immuniszation, It is evident that
the resistence to infection is considersbly incressed in the metively immuniszed
organism in comparison with the passively immunized ones, In case of a passive im-
munization a rath‘er large concentration of antitcxin 1a required 4in the blood for
the protection of thv animal from death, However, i¢ must be remarked thst in one
cag® the actively immuniged raboit died,notwiihstonding f;ha presence o0f s oo
I erable amount of antitoxin in its blood, It is poesible that thie depends upon
the quickly onsetting disintegration of the %tissues and,as a result, upon the ac-
curulation of its non-specific toxic products wh;i_.ch cannot be neutralized by the
antitoxin of the perfringens bm':‘illuse |

COYNCLUSIONS,

1) The minimum lethal dose of the B.perfringens culture is not s fized valus
and it depends upon those conditions which are créatocl in the organism in presence
of the infection.¥With the inoculation of the culturo in a mixture with eamleiuvm
chloride,without damage of the muscles,a considera‘ply largeramount of microbic
bodies is required in order to cause the desth of the animal then at the infec-
tion accompanied by crushing of the mswlar‘ tissugo

2) In case of passive immunity, the resistanca‘of the infected animals is
not identical, and it depends upon the way of the infection, In case of an infec.
tion of the culture into the healthy muscle,0,12 A.U. in one ml of blood is enough
to protect thé animal from death, The disturbance of the oxidative processes in
the muscles, which ensue ae & (p.99) result of their injury,lowers the intensity
of the immunity., The presence of 1 (one) A.U. in oneiml of blood, in the majority

of cages, wlll not protect the animals from a lethal dose of the culture, The con-
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ot death,
(p‘,9Q cont, )tent of 2 AU, in one ml of blood has protected all animals from dea

of 1mmuni§y is considerably higher than in crge of paseive immunity. In case of
infection of the wound which also has & damage ;f the suscles, 0,25 AU, 1s enough
%o protect the animals from an infection with 2 massive dose of the culture. How-
ever, under some conditions, the presence of 1 (one) A.U. had not protected the
animels from death,

(No literature is quoted)

{Pege 100:BLAWK).
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g L. YA MARMALEVSKAYA: STAT
b (Biochemical Department; Chief:i:w V.A.Blagoveshchenglkii)

METHODS OF_CONCENTRATION AND_PURIFICATION OF THE PERFRINGENS ANATOXINS
RODUCED ON CASEIN i‘iEﬁA' (p.101 - 108)

(FOOTNOTE: Thie materisl was reported at the scientific council of the CGane-

lei Institute of Fpidemiology and Microbislegy, in 1957),
L] » L] ‘
The bagic condition of the solutisn of the problem of active immunization

against gas gangrene is the obtaining of highlyjantigenie and immanogenic anatox-
insywhich is particularly important in respect to the chief sgent of the £88 Fan-
grens--— the Boperfringene°

The use of native pérfringens anatoxine for the purpose of active immuniza-
tion is extremely hindered on account of the considerable pollution of them with
ballast(inert) materials of the nutrient medium as well as with the vroducts of

I the metabolism and of the disintegration(lysis) of the bacterial cell,

The purpose of the preaent work was the elsboration of an industrial method
for the concentration snd the purification of the perfringens snatoxins to the
end of their use for the active immunization of neople pgainst one of the prin-
clpal agents of gas gangrene,

‘ Hotwithstanding the weight of the problem of a sveciflc prophylaxis of gas
gangrenepéxtremely iimited is the number of the works in the literature which re-
fer to the purification and concentration of ioxiné and of anatoxine for the asc-

, tive immunizatlon against this infection,

For the purification of the verfringene toxins, a number of authore.HFWRY
and LACEY(8), aDAYS & HEWDEE(4), VAN HEYNINGEN(9)== have used the fractional pre.
cipitation with ammonium sulfate,

For the purification of anatoxins., SoA.2ELEVINSKAYA and co-authore(2), T.P,
CHERKAS(3) have used combined methoda uniting the (NH4)2u04 fractionation with
the zdsorption end the elution of the vreparations,

' Satisfactory results(p,102) have been obtained uith the precipitation of g
I mmlber of toxines with various acide/PENFOLD(S) TURPIN (8) ,V.A, BLAGOVFSHCH*HSRII(J;)/

The object of the numerous researches of PILLEMEH and of his collaborators(7}

] hag been the fractional nreﬂipitation of toxins and anatoxins in s methansd -
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aoueous mizture with regard to pH ionic power and temperature.

In the present work we used thoae me’hods of purification and STKPentr tion

‘of the anatoxins which,according to the data in the literatureo had given the beat
results, ) ¥
EXPFRIMENTAL PART

The native perfringens anatoxins were the culture medium 1taelf of the B.per-

fringens which had been cleaned of the micrnblec bodies and was made harmlese {des

toxicated) by formalin,

The content in total nitrogen varied in the different s~ries of anatoxins

from 2.8 40 6,8 mg in one ml,

%
g3

&
CB

antitoxin-binding cavacity of the prenazaﬁiéns has been from 0.5 to 2
B,U, in one ml,

The native anatoxine were submitted to concentration and purification by pre-
cipitation with one Wormal hydrochloric acid at the isolectric point, For this
vurpose, to the native anatoxins 25 wt% of table‘salt was added, after the solution
of which the isoelectric point was determined in = separate test.The igoelectric
point for the various serirs of snatoxin usually varied in the range of the pH
values from 3,5 to 4,0,

The required amount of hjdrochloric acid was added after the svaluation of
all precipitable amount of anatoxino The prec;ﬁitate vas removed by sevarating,
it was dissolved in physiological solution in 1/20 vart of the initial volure,
with addition(drop-wice) of a 30" NaOF until the pH of 604.to 6,7 was reached,

As it is seen from the data presented in Table 1, the purifiecation &s %o the
vrotein nitrogen hos been up to Bsgnwith en output of biological activity fronm
50 to 100%,

The cencentrates were subjected to second re-precivitation with hydrochlor-
ic acld,acetic acid, trichloracetic asid,and metéphcsnhoric aclde under identieal
conditions,

As the experiments proved, after the second precivitations with the ifisted
acids,the concentrates still contalned a considerable amsunt of ballast(inert)
substances and they were markedly pigmen%edowhich hindered their use for sctive

immunization.

(ovér)
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PBEGIPITATIOM WITH NEUTRAL SBBSQAWCLSS
T BTHYL ALCOHTL and ACETONE, STAT
For getting highly purified nreparatione of the verfringens anatoxin, the

conditions of precipitation were studled vith?;thyl alcohol ané acetone, with
strict regard to the pH, ioni e power and temneratura of the anatoxin concentrates
which were chizined after precini tation @f the native anatoxing at the isoelec-
ﬁric point of unit-normal hydrochloric mecid,

On the basis of the large number of the =~xperiments,it wae establisghed that,
for the nrecipitation of the anatoxin with et§y1 aleohol or with acetone the value
of the ionic power ahéuld»not exceed 0,1, The:optimum value of oH for the precivp.-
itation,with the given ionic powder, was equal t0 6.4 ~ 6,7,

The concentrate,wlth an ionic strength of 0,1 « 0,07, and with a pE of 6,4
0 6,7,vas cocled in @dvance tc the temperature cof =222 to =4903 %o 1%, an equal
amount of acetone or 1% volume of 96" ethyl alcphol was added, precivitated st
=10 to m15°c° In 5 t0 10 minutes, a flaky precipitata fell out which was separated
by cenirifugation, The obtalned precipitéte wasieasily diessolved in physiological
saline and it was also concentrated 4-5 times in relation to the initial concen-
trate, The findiﬁgn about the concentration and about the nurificétion vith ethyl
alcohol and acetone are represented in Tablesiz and 3 of which 1t 1z evident that
with these methods high-purity snatoxine were_prqduced(from 687 %0 97,7 % by the
protein nitrogen content) with an output of anatﬁxin as %0 B.U, of an aversge of

€0 to 80% of that of the native anatoxin,

| By' these methods,we succeeded %5 a» considerable degree %o get rid of the vig-
ment matters accompanying the active vrotein,
with the given methods we have concentrated and purified 5000 lgters of na-
tive perfringens anatoxin for 1ndustria1'pufponeso
APSORPTION AMD ELUTION.
For the purification of the perfringens anafdxina ve have aleo utilized ihe
method of a&sorption and glntioq, '
As an adsorbent,seluminium hydroxide
the zltered »reseription{formulsa) of WILLSTETT ‘R,accepted for the productisn of

the adsorbed diphtheris anatoxin,

On the basie of the conducted investigations of the conditions of admcrntion
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il i

and elution of the perfringenv anatoxin, 1t 1: possible to recomrend the follow-:

thodology for the purification of this antigenzn the concentrate;gglﬁﬁ'

anatoxin is diluted to its double with M/GO buffer phosphate at pH = 4,6(text

continuee after the Tables,..)
(0.104) .. DamEl

LOBCENTRATION OF THE NATIVE PERFRINGENS ANATOXIYS AT THE

RV S k4 a V] XA SR AT USRSt S STATETRN S ST -

o e G e M e W we W e e e e @ w2 am em 4m e e W e W ™ @ o D

HEADINGS: 8...5eries of anatoxing bwoa",t‘vezactivity by B.,U, in one ml;
Coo.Native:total N mg#h; d...protein N mgh native; e...Native: charze of
B,U, per L mg of total N; f...Native: charge of B.U, per 1 mg of protein N;
g0 . CONCENTRATION 20 times by volume; activity by B,U, in one ml;: h...
Concentrates total N in meg?; i,..Concentrate:protein N in mg%; j...Con-
centrates charge of B.U, per 1 mg of protein N; k.0.% of purification

_by protein nitrogen; 1,,.percentage of ‘cutput in B.U,

@ o> e e = @ o > o e W - e  m o ow D @ e

608 1 357.0 10,0 0,3 10 10 '204.5 173.0 8.6 13.5 75

20

78,0 8.4 0,1 6 5  183.3 124,1 4.0 21 50

[
[
0l
[#]
o2}

809 1 380.0 16,7 0,3 6 20 . 71,4 73,2 30 78,7 100

627 0,5 504.2 24,0 0,1 2 10 82,1 £ 70,0 14 85,5 100

S = = e o m e w @ o e ™ - o o

AT Tl Mg loh L SN

{Teble turned into iexti HEADINGS: &...Seriers of anatoxin;
VATIVE ANATOXIN: b...zctivity in B.U. per one ml; c...Total K mg%;
d...protein N mg%; e,..charge of B.U, ver 1 mg% of total N; f...charge
of B,U, per one mgh of protein W,
CONCENTRATE 20 times by volume,l R-ECl: g...2ctivity in B,U, in on mg;
h...protein N in mg?d; i...charge of B,U. per 1 ngfx of protein W,

CONCENTRATE WITH ETBVL ALCOHOL: j...activity in B.U. in one mg; k...prot-
ein N in mg$h; l...charge of B,U, per one mg of protein N; m,.,concern-
tration by volume.

ss2 n. . 4 of purification by total W; &X ®...% of purification by prot-
ein ¥; p...% of output im B.U, of tne native anatoxin,

= S S = @ e m o m o= @ e - - e ® e mem e e oeewm = = o

® ANATOXIN 640 plus 639 bo.olz Cooo649,63 d...121.43 €,,,0,21; £...1.2;

€eoe205 ho0o2035 10009085 Jo0oBO0; Kooob7.25 10001205 Meoodi & 1...99,95 0.,.99.3;
Bo. 80, M - o "

*  CAWATOXIN 6445 b,..1: Co..574.0; do0o28.05 e0..0017; £...80%5 g..,20;
Bee.1205 $00016.65 Jo0060; ku..5004 L...120; Bavods 00009893 000.97,05 Dor.75,

(eont over)
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(table 2 cont,) 4
‘ANANXIK 644 plua 6423 bﬂ°°1 cnbﬂseooo' 00025003 e0000317; fooH’OO;
STAT
g°°°20° h°°°13404 100511 OD jco:&og 00946023 000180043 mono&B nocaggogz oocuggols

Pooo?B, .
*ANATOXIN 6445 boo.i €000299,65 @0..95.0; €...0047; £...1.5; g...20;

hoo°97,83 i¢,,20,43 J”‘,BO; kc,,,,42°0; looolgo;'mooo45 noaoggo-ga oooog4c5§ pooussa
*ANATOXIN 6492 Doooli CoooB26,25 doool2.65 00000035 foooBuB; oo 20;

Booo102:25 100010:05 Jooo%0 60 603 Xu0025.23 Looo2005 My o.ds Nooo29:.93 000.97.63

Pooo B2,
(p.108) TABLE 3

WITH_ACEIONE
{Table transformed in?o text; Headings same as for Table 2,butd columns "j.k,1,m®
are for CONCENTRATE WITH ACETONE)

* ARATOXIN 6113 Yoo.l; €0.0.392,05 do..%4.03 €...0.2; £00:83:.03 2000203
HXXURXIAAXX Booo2000; 1000PLo08 JoooB0s KoooB1o6; 10,1005 Meo.3; n,,.99,6;
000:97,05 & po..100,

® SANATOXIY 620 8bo,.005f: €o00411.63 @000280,05 €0000,13 £...0.2; g...10;
Boool24.65 100085 Joood0; Kooo?8uds 1002643 Mooo55 1,099,935 0,..99,75 D, . .80,

“ANATOXIN 6083 Boools €o00357,05 doocl0.05 0000035 £.0.105 00203
Booo240003 150095 3000605 K,00184,05 1.0.38; Mooo4s Nu0.99.45 0,.,77.0: Do..75,

*ANATOXIN 6235 Dooo0.5; Cooo378,0; 66008045 200.0,13 fpooﬁs &...103
KIXXEBEXZX Boo 0104005 1000108 JoooB0; Kooo275:85 Lowo2ls Mooob; M,0,99,3; 0,,,67.2;
Poool00,

» *ANATOXIN 609: Doools €o0o390.05 d00o16,7; €,000095 £0006; Booo203
Booo?lo4; 1000285 Jo.040; KooolldoB83 1,..448 Mo.o4; Nuoo.99.8; 0,..91.4; v,,.50,

SANATOXIN 6268 b,..005; €0..558.050:.099:45 €00.0009; £...0,5;5 £,..103

Booo233:8; 10004.35 Joo050; KoooB30.85 1,,,183; m...5; B50099:95.0,..99,75 p,..100,

*ANATOXIN 627¢ be.o0055 €000504,2; d...24,0; @,..0,09; £o0028 Boo.10;

Booo?0.05 1000245 Jooo40) Ko0oB84,05 1o.,47; Myo.d: n...99.9; 0...96,45 p...100,

TABLFE 4,

(see next page)

AcsiForm  13A WSSEMINATION FORM FOR INTELLIGENCE TRANSLATION

8 FEB. 56 . (CONTINUATION SHEED

Declassified in Part - Sanitized CogyvAQEroved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3



5 i : ) A e— _
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-| RDP81 01043R004200160001 3, .

ELUATE I1I

. i) L I R T L L ] "H' L
m’m.ussuca TRANSLATION S b PAGE NUMBER
WOund infection prevention ) 95
‘ (pnlOG) ‘ ' TABLE 4 .. : * " (furned here sidewise)
FURIFICATION OF THE PEEFRINGENS ANATOXIN BY BLUTION op,p .,
: ' ».W;‘t W B e
sn'mvs br ANATOXINS oy 533 546 537 533 548
| 646 ' 37,40 80 50
. CONCENTRATE *%
80 times by
volume L )
.activity by BU 166 40 100 125 100
in one ml . L e
2sprotein ¥.in mgh - 400,0 - 154.6  292,2  525.0 216.7
3¢ B,U,charge per A e e e , .
one mg of protein N 40 26 24 23 46
MYUYA-F In .
1. (as sbove) : 70 - 20 100 90 100
2. (as avove) 53.3 14.0 54,6 44.8 45,0
3. (as above) 134 143 183 - =222 220
ELUATE II.
i : 40 20 100 80 100
2 6.6  77.4 51,8 35,0 6.6
3 ‘ 82 26 . 193 . 300 280

1. » 40 20 100 60 100

2, _ 43,8 . 48,8 47.6 14,0 23,4

3o . 116 .41 210 - 430 344
ELUATE IV:

10 100

3, 20 C XEXE 180, 20 100
2 X 22,2 15,4 30,8 3.0 50.4

3o 91 70 324 . 700 - 200
ELUATE V3

1 - 10 - 20 -

2 e . . -2B2 = 7.0 -
D L e - 40 - - 286 e
Percentage of

output of the

concentrate . —_— . ‘ .

. in B.U, 76 76 100 100 86
Percentage of

,purification by e R L o o

protein N. \ 90‘ : 95 83
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(Tezt continues from page 93 ;?rtranéibtion)o?;nepnnding upon the purity of the
concentrate, 60% to 80%(by volume) of Al(OH), suspension is added. .. .

ter 10-15 minutes of stirring the mixture at room temperature, the vrecip-
1tate of the adsorbate is separated by centrifug&tion and it is twice washéd with
E/GG buffer phosphate at & pH 2 4,6.~ In the first supernatant fluid, for the de-
termination of the degree of adsorvtion by means of the lecithinase reaction,the
amount of the non-sdsorbed antigen is titrated off. To the washed vrecipliate,

M/15

U‘
»-1;
-y
o

the

"
B
-3
fo 1
°
i)
b
-
[.4
-3

&
&
8
3
o
(22
]
ilﬂ
|
(o]
o
[+ ]
[+]
-

3
o
(34
o
ey
L3
(1]
£)
oy

e

H

phosphate et pH 7,8 ie
wlume of the concentrate taken for the adserptlon,

After a thorough stirring,the mixture is left for two hours at room tempera~
ture after which the suverpstant fluid is removed by centrifusation. ‘

Since 1t hed been shown that a single elution does not liberate thé whole an-
tigen from the adsorbed condition, %the eluiion ie repeatsd again under somewhat
different conditions, After the separation of the I Eluate ,the precipithte is
stirred up snew in M/15 buffer phosphate taken in the amount of 1/3 %o 1/4 of the
volume of the initial concentrate,and the mixture le left for two hours in the
thermostatd at 37°C, After the separation of the I1.Eluate by centrifugation,
the precipitate is again treated 2-3 times with buffer phoasphate, at which the
time of keeping it in the thermostat is successifely increased to two days,and
the amount of the eluent is selected with such s consideration that the total vol-
ume of all 4-5 Eluates should be equal to thejvolume‘of the original concentrste
which was taken for the adsorntion,

The data sbout the purifications of the seven industrial aseries of verfrin-
gens anatoxins,with the method of adsorption and elution,are given in Table 5(sic).

The obtained date prove that with these methods an 80% purity could be a-
chieved by the protein nitrogen, with an outout of biologlcally active protein up
to 75% of the concentrate and 50% of the native perfringens anatoxin,

COW CLUSIONS

1) The precipitation of the native perfringens anatoxine by hydrochloric
acld at the iecelectric point gives & possibility to produce primary concentrates
purified for vrotein nitrogen np_to Bsﬁgwith sn antigen output of from 50% to 100%,

2) The precipitations of thererfri"gpna concentrated angtoxing with the aid

of ethyl alcohol or with acetone in ihe‘cold0 under the strict control in regerd
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to ionic atrength nnﬂ pH and tenmemtureD permits the mnximum amount of liberating

(e

leaning) 1t from ballast(inert) proteins and pigments, with s practioa

STAT Wil

ok

one mg of protein nitrogen in case pfA‘pgles)gpurificatian with ethyl alcoholn and
from 21 to 100 B,U, per omne mg»ef,prqxein nit%ogen 1n'qaae.of purification with
acetone, ‘ »

3) The method of aluminium hgdra;;de adsarption swith subsequent elution by
means of twice replaced zodium phopph%taa may'be,successfully used for further
purification of the original.cqncqnygaQes cgng.it,pgxmits,with a 50% yleld of the
antigen, %o clean 1t from the inert bgllaat“nitrqganous substances up to & purity
of 80%.
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L, YA MARMALEVSKAYA, : s G STAT

(Biochem,Department; Chief: Voa‘\uﬁiagovesbchenéku)

Sl d VR Al SNie -4 " . ——

(p.,me - 113)

(¢FOOTROTE: The material has been reported at the Conference of the Blo-
chemical Nepartment of the Gamalei Institute, 4n 1959),

& L] »

The purified preparations of the perfringene anatoxin vere obtained by the
precipistion of the native antigens at the isoeleci:ric point with successive
trans-precipitetions with ethyl alcohol, These preparations did not contain bel-
last(inert) substances,and they had a coneidersble charge of activity per ore mg
of protein nitrogen, whicﬁ vroved the high degree of puriiy of these antigens.

Then,subsequently, it was possible %o ap?roach_the determination of the chem-
izal and émiﬁﬁ acid comnosition of the antigens‘ obtained by us, Certainly, the
determination of the amino acid composition would have beren considerably interest-
ing to be done in the separate isolated electiophoretic homogenous fractions of
the highly purified anatoxin, but the purpose of, the pregent work was the deiler-
minetion of some chemical indices of the indnetrial vurified preparations of ane-
toxin which could be released without further fractionation.

For the elucidation of the chemical compost ﬁon of the antigen, in the anti-
gen determination was made of the total and of the proteln nitrogen according to
the micro-Kjeldahl method, of the total phosphorue according te the Fiske-Sub-
barou method, of the reduéing substances according‘to the Hagedorn-Jensen method,
of the moisture and of the ash contents by the gravimetric methods(l).

The results of the chemical anslysis,exoressed in percentage of the dry or-
ganic substance, are repregented in Table 1,

From the date presented in Table 1, it is evident that the perfringens ana-
toxin,purified by alcohol, is & protein with traces of phosphorus and with an
insignificent amount of reduclng substances,

The amino acld composition of the purified 'pro'cgin preparations of the wer-
fringens anatoxin &s welli ae tne _.Jggl}ipo acids which are present as an averasge

were determined by the method of the partition chromatograchy on paver ,
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A

Bl_ngY&,A;gp_QL{in,ﬁ‘af dry organic materisl) .

SERI¥S OF ANATOXIN . 1,' Ash content ‘Mothtﬁre Redncing  Phosphorus Xkﬁﬁmﬁiﬁ
' B i substances PROTEIN
¥o.651 , 43.5 . .. 6.6 6.1 . 0,17 97,7
Mixture of 5 series L 42,? e 4.5 o _3°§ 0.18 29,0
No, 649 40,0 _“_,éoi 5.9 0.27 98,2
¥oa, 6292 plus 666 - 45,2 .:A,3°7 » 4.0 0.1 102.1

The iyophillically driedopqr;fggqtpruparation wag hydrolyzed with &8 hy-
drochloric acid for 36 hours°

The determination ef the q;a11$ptive amino ac%d compoaition was done en
mono-metric descending‘chromatogremgém

As a solvent, a m;xture_of,Nﬁbygy}:gicohéié acetic acid and water in the
ratio of 4031535 and 403103150 was used,

The developing of the chr¢matogram was dgne wvith a 0.2% soluthon of minhy-

For the exposition of a {gwegmino acids the:pigbly sensltive specific reac-
tions have been used,

The presence ofﬂarg;nineuwas‘de;grmine@ by the reaction with sodium )nypm':ro.=
mitey of the histidineaaby,thg geaetion with @iazoabenzol sulfon}c acid(l); of
the phenyl alaning_andvof,tyroginegeiby_the reactéon with 0.1% NaOH(3); of the

proline and oxyaprolineggby the reqet{on with isatine; of the methionine-= by

The free amino acids were ¢eterm19ed 19 theﬂprotelnafree filtrates of the
native and of the purified perfringens anatoxins.

As a result of the chrpmagquapgig’gtudy of the amino acid coibposition in
the purified anstoxin the following amino acide have been discovered(Fig.l)s—=
cystine, cysieine, lysine, histidine, arginine, aspaggic acid, serineo‘glycoeellﬂ
oxy-proline, glutaminic actd, treoniney alanine, proline, tirosine, alphacamino
butyric acid, metpiggiﬁepLyglingoEphepglagggggqu,qﬁe group of leucines,

At the study.of the free smino acide of ;he anz toxin preparations, in the
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prnceem of their purifica n and concentrav1en the native anatoxins the vwrea
sence -0f the fotlowing amino acids has been eatablisheds= cystine, sveteine, 1y
gine, histidine, arginine, aspargic acid, gerine, glycocoll, oxyproline, glutamic
acld, treonine, pon-identified amino acids, a@anina aoo

{p.11l) (full-page {1llustration)
FIG;l: AMING &CIﬁ COMPOSITION of the periringens anatoxin puriffed by

ethyl alcohol, EXEEE FIRST dots...evidences; SFCOND doks ...hydrolysate of the

anatoxin,=—sl,.cystine cysteine; 2..lysine; 3,.histidine; 4,.arginine; 5..aevar-
glc acid; 6, .8arine glycocoll; 7°°oxyproline;_Sgoglutamic aeidntreonineg 9o
alanine; 10,.proline; 1ll,.tiroeine; 12, ,.alpha-amino butyric acids 13,..methion=

ine waline; 14,..phenylalanine; 15,..group of leucines,

p-112) {(full-page illustra tion)

716,23 FREE AMINO ACIDS of the nativenconcentrated and alcohol-purified
perfringens anatoxin°==102°;ecystineocysteine; B...1yeine; 19,..histidines 5,00
arginines 6,..asparagonic scld;serine; 7°°°g1ycdcolls 8,..0xyproline, .20, .glut-
aminie acid, treonineg_10°°onon=ident1fied amiaa acidz 11,..2lanine; 12,,..vre-
line; 13.,.tirosine, alpha-amino butyric acidg l@opntrgptOphaneg 16, . .methionine,

valin:g 20,..phenylalanine; 17,18,,.group of leucines,

(p.113) In the anptoxinsoaftsr concentration wi?h HC1 et the isocelectric point,
as well mg in the anatoxin which is purified with ethyl aleohol, no free amino
scids had been detected(Fiz.2).

In this manner,the conducted regearch showed that the quslitative smino acid

composition of thg“purified perfringens anatoiin was closely related to the amino

_acid compoaition of the nutrient medium,

CONCLUSIONS,

1) By the chgm;pal analysis of the purified verfringens anatorxin its protein

nature was established.

2) By the method of chromatdgraphg on vavrer the presencevof 19 amino acids
hag been demonstrated in the composition of the orotein of the anatoxin,

3) In the filtrates of the native muatoxins, 20 free aming aclds have been

identified,

4) The purification by means of hydrochléric acid and ethyl alcohol has given
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. ORM FOR INTELLIGENGE TRANSLATION
.écpséss.%}ém isA DSSE%’NATION F {CONTINUATICN SHILD

-

. »

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3



N N - N < . N - a ) -3
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001

. s
e v ) IEJ: ) L \ B 5o * 5 . E
“INTELLIGENCE TRANSLATION e A ' PAGE NUMBER
_Wound infection prevention 102°

iy

(po114 ;BLANK)
N (p.115) . STAT
. E,V,VLASOVA,I,N, VINOGRADOVA, & V,4,PTTRENKO,

‘ (N.F.Camalei Institute for FEpidemiclogy and Microblology, Academy of Medleal Sci.

ences, U.S5,S.R.o= Chief: Prof, S.N.Muromtsev),

—-—..........-..-——_—-__—n-_.——--.__..-..——-——_..“—_..
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. Different meat medis are usually utilized for the production of the various
~ toxing and anatoxins which are employed for the hyper-immunization of the horses
for the purpese of obtaining therapeutic sera, Apart from their expensiveness, the B
saking of the meat media is connected with a whole geriees of invonveniences which
are tied up with the need for ueing fresh meat and animal engymes, which deen noj
permit the creation of reserves for the raw matérialo These inconveniences are
etbpped if, a8 raw mazarial for the prevaration of the media, casein ig uged, and
figh meal and the like, The different media whose base iz the hydrolysates of

the above liszted products have already reached a sufficlently wide spread in the
production of the bacteriological pravarations and at the preparation of the di-
agnostic media,

In the literature,there are informations for the poseibility of getiing divnh-
theria  tetanus and botulinus toxins on medis of the hydrolyestes of zelatin and
casein, From the gangrencus toxins, the toxing of the Vibrie sevticus and of the
perfringens were obtained on a medium of caseine hydrﬁlysate(BERQREIMERSIQQQ5
ADAMS at alli 1947); in respect to the edem-tiens toxin,we were unsuccessful in
finding such an information,

In the Dapartment of Nutrient ledia of the No.F.Gamalei Inetitute for Tridew
miology and Hicrobiologyo & method has been worked out for the vreparation of a

medium in the form of an acid hydrolysate of figh-bhone meal, The figh.acid bouil.

lon was composed of £ish_scid hydrolysate and a decoction of liver, At the prena.

ration of the figh-acid hydrolysate we were guided by the indices of the content l

in amine nitrogen and of penten in the go-called bouiilon om pevngia reptone{pen-

tic digestion of meat),

{p.116) The variation of the amount of amino nitrogen and of éepton in the dif.
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ferent geries of botﬁ ﬁeﬁia has besn identiZXealio the content in amino nitrogen

5 et

vanied from 110 to 190.mg$, and the content in the pepton varied fr%TNA 5,

<

The vafiationm of theae indices dependoeviﬁentlyn upon the quality and the pronor=
ties of the initlal raw material. f
The medium from the acid hydrolyzate of fish meal has been used by us for
the cultivation of B.edematiens, and fo

anatoxins, In the followlng year, for the pro@uctian of toxing and anatoxins of
the edemstiens, prepared for the immunigation of horses, we have uged a medium of
peptic digestion of the meat, This medium has served as a control, The experiments
were made with three atocks of the B.edematiens.: N08,4,277 and 794%(*FOOTNOTE:
The stock of cluedematienﬁ,ﬂoa794 vas prepared by the Depaertment of Anaercbic

Infection of the Gamalei Institute of Epidemliology and Microbiology, in January

1952), The stocks were kept in soldered test tubes on s medium of Popels bouil

‘ﬁ

= o
2

i

len,with small vieces of fresh meat, 0.1 % of agar, 0.4% of gelatine, and O;
of glucoge, The medium was péuredfover with v:a.sé;]‘._inevpil° The test tube of =
two-day culture of the edematiens, cﬁltivated upon the above indicated medium, was
seeded on one gquarter with fish or meat mediumolBefore the seeding, to ene guar-

JER 0.8% glucose has bzen added, The aeedings were vut into thermostatf 8t

[&]

7°C for various periods of time, On the meat medium ef peptic digestion, the
growth of the microbes has started as a rule 18 to 24 hours after the geeding; in
rere cases, & delay of the start of growth was Qp;grveQ up to 40 and 48 hours,

On the medium made from hydrolysste of fish meal,in the majority of She caees
the beginning of the growth was retarded; the growth started 40 to 48 hours af ter
seeding, and sometimes even 72 hours after, In some cases the growth of the microbe
began already 18 %o 24 houra‘after_the_seeq1nge

We could not observe any correlation between the strength of the obtained
foxins and the time of the atart of the culture’s growth,

The nature of the. growth om both media was ?denticalo Firet, the medium had
proportionately become turbid, with the«gtirriggﬁqf_the cultg;eo g8 production was
observed, In the smears made at this time, large(prominent) bacilli were visible
few hours after the gtgrgipf th°r¢’°¥?h9yth9 microbe? already settled down at the

bottom; &nd the surface layer of the fluid bécame clear; the gas production was

which were arrenged in chaingwgmhe‘lypis of the microbes was still abeent. In a ‘
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ntroneerﬁ In the following day the gas formation became weaker; at thie time,in
the mmears,side by side with the usual bx.:.ci.ll:lD much detritus was seen, i.e,,
signe of 2 lysis of the oulture were observed; At the 3rd to 5th day;, the gas
production almost comoletely stopped, in the am sars only individual undamaged be-
cilli and much detritue was seen since the basic maeg of the becilli had already
undergone the lysis.

The study of the dynémism of toxin produotion or. the fish modium hag indicated
that the maximum accumulation of toxin occur;:XI (p.117) at the same time as on
the pepsin pepton, teo, i.e., on the 3rd to 5% & day after the start of the growth,

In some expsriments, the dynamiem of the toxin production was folloed up
during s longer period of time, The resulis of the experiments are given in Fig,
1,2, and 3,

As it can be zeen from these data, in principle there were nc differences in
the dynamism of the toxin formation of Cloedemqsiens Woe, 277 and 7654 en the me.
dium of pensin penton and on the medium from t@o hydrolyoate of the fish meal,

FIG.13 DINANISM of the toxin formation f°<Non40277nand 794 on the medium of
pepein pepion in s medium from hydrolysate of fish meal),

n the 3 diagramsL{one for Steck 4, for Stock 794 and for Stock 277):
ORDINATASS Strengt: of toxio in M.L.D, in em®

ABSCISSA: Days( 2 to 20)

{Annotation for lines)Conventional signss =*;B_pepsin=peoton nedium,

Experiment No.ll; = = - hydrolysate of fish meal medium; experiment Wo.ll; _. . .

hydrolysate of fish mepl medium, exveriment No.6.

In correspondence with the obtained data, for the preparation of the anatox-

in we have taken the culture from the thermostat 3-5 days after the start of the

growth, i.e,, in the period of the maximum accumulation of the foxin in the medium]

- In the below given Tables 1 and 2, the figures of the peak strengths of the
texin are repregented, In & part of the experiments,the seedings into both media
have been carried out simultaneously by which the/ possibility of variatlon of
the resulte due to the diversity im the initial culture wao‘exclud.edo

The resulis of these exneriments are gifen in Table 1,
Ag the given data indicate, on the medium made from fish mesl hydrolysate

toxins were produced which were not inferior in power, and in some instsncee they

ACSI FORM 134 DISSEMINATION FORM FOR INTELLIGENCE TRANSLAT*ON
8 FEB. 58 e (CONTINUATION SHEET)

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3




i -

. ; 014/02/24 : CIA-| RDP81 01043R004200160001-3 - y
Declassmed in Part - Sanitized Copy Approved for Release @ 50-Yr 2 e mﬁ M“ ot mn 5
[ i Lo vy ko Y ) i

INTELLIGENCE TRANSLATION o FAGE Nuussg

WQund infection nrevpntion 105

were evon superior to those produced on the penlin pepton m-dium° In a further ex-

periment the seedinpa were often dﬂna ﬁunpsimultaneouslysa occasiogﬁbly only on thc 

: mediumo(pnlls) zad occasionally on the figh meal hydrolysate

paring the strength of the prodﬁced toxine, it must be taken into
account that the différehcﬂ‘ﬁiﬁ‘dehenaﬁunon nbt only the quality of the medis but
also the quality of the 1nitial cultureab Nevnrtholeqso in case of a sufficientiy
large aumber of eeedingaothe variation which ia made on this account is %# levelled
off, and the comparison of the strength of toxing may allow & presentation ang
manifestation of the guality of the medium,

In Tsble 2, we included the ' comnarative data of the strength 6f the edema-
tiens toxina produced on vepsin pepton'medium and on medium made form hydrelysate
of fish mealyin all experiments erranged by ue(in the course of the years 1952
1953), With the comparison of.ﬁhe“tox;p.io?meé;ce of the used three Stocks, we
see that the No.4 cléedeggt;qes is noti,inf&fiqf to the othere either vhen 1tlis
cultivated on the vepsin pep@onumediug or, pgfticularlyo'when cultivated on the
madeium msde from the hyﬁrolysete of the fisﬁymgalq

The ﬁtrengths,ofttge‘tox;gg Qf”the‘ﬂo{277 epa}794 Cl.edematiens,which were
produced on figh meal h?¢r°1¥§#t953.i¥ﬁ$@9 ma;or&ty o; cases have been the same

A= o= Tl o
9r evem nigher “:h“" on ’}:‘_‘ T

From the T&bleVQt can be eéng}ude@?tha% §n jhe3pe¢ium from fish mesl, a lar-
ger amount of s%rong'texini‘yés”?gpdqceip but% §ese§he; with thism_also larger
amount of wesk toxine, ;n eeme_cgsgp§hqégh rg;e céﬂ”’a:thﬁ groytﬁ 5: the microbes
wvas absent on the figh medium; o i )

In this manner, at the cultivation of clledemationn on the mpdium made from
fish meal grest variations of the atrength of toxxns end less etabla regults have

been obtained, Thege variations may be explained as it seemg tc us, by the con-

siderable variations in the quality of tho initial tish meal,

The provided data undoubtedly prove Lhe’ ossib!lity of cultivating the C1,

edematiens on the above mentioned mu} ritive medium and the possibility of get%ing
toxine which,in resvect to strepg}hﬁugre n@tiiﬁf’?%P?,?° those produced en the

meat medig,

The obtained toxins were trqnaforNﬂd into anatoxins by means of adéiﬂg to EE

them 0. 4% of formalin and by knening thmm iuwthe thsrmoatat at 37°G for 48 hcmrec

st Foru 3R DISSEMINATION FORM FOR INTELL!GENCE TRANSLATION

PR T

T (COH'I'!NUA‘I‘IO\I SHEET)

,L

50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3 §

Declassified in Part - Sanitized Copy Approved for Release




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81—O1043ROO420001-3
— I

1 LYY

iy 2iy S N

i N

INTELLICENCE TRANSLATION T PAGE NUHBER
" Wound infection prevention 106

_ arities were observed for anatoxins prepared §n both meak(meat) and fish medls,

‘The antigeﬁie properties were determined with the ald of the reaction of

-nd

antitoxin combining(binding) in experiments on white mice,The antigsnic proverties
were investigated in 41 series of anatoxins; out of these, in 19 geries which vere
produced on meat media, and in 22 eeries wgie% were produced om fish media,The

resulte are presented in Table 3.
In this Table,the relationships are ghown between the aumber of units of bin-
ding of anatoxin, and the strength of the initial toxin, From the pregented data

it followe that there exieis a definite parallellam befveen the number of binding

upite of the anstoxin and the strength of the imitial toxin, The indicated regul-

(p.119) TARLE 1

TOXIN FORMATION OF Ne.4,277 and 794 C1l,EDEMATIENS ON PEPSIN PEPTON(:PP) MZDIUYM

T Ao - . Em i n eam Y e W wn

A LNt A AT afos - o g e e o i — - ——

(Table turned into text)(HEADINGS: a,,.neme of medium; b,..total number of seed-
ingsy C,..0F THESE,GIVING STRENGTH IN M.L.D, PER ONE ML{21]l -subsequent
hesdings beneath this one); ¢...mo growth; d..£1003 e...71004£2005 f...
. total(NOTEs e,d,e,f have been found unsuitable for immunization); &...
7400 £4,10005 b, .. 20004,40003 1000380005 Joo.total(NOTR: g,hyi,J, were
heededs"sultable for immunizatien, :

> D e @ @ @ @ @

NO, 4 STOCK PEPSIN PEPTONS Booo2l Cooewmi Qooold €00055 Fooobf 8ooo BB 133
;
BEE B.oo3 lscoms Joo.io
FISH HYDROLYSATES Boool5; Cooo2; @oooB3 850025 £o0:95 &ooo3s
BoooBs dooe=i Jooobo
H0.277 STOCK PEPSIN PEPTONS DooolB3 Cooo=i Gocomio®oc@s fooolf 8oodlls Nocols
1ocoms Jooolde
FISH HYﬁBnLYZATEs DooolBy Cooo23 @oso=p €onoli FoooB} Booobi RoooBi
i...{ene) 20,000; 300015;
HO,794 STOCK PEPSIN PFPTONS Duool7§ Cooo=? Qoco=3 €oools Tooods &ooo®: Booo?s
fooee} Jooolbo
TISH HYDROLYZATE: bBoo.213 €oooli Gooeds @000 Tooodi Booo?s BosoBs
1...(ome) 1050003v3¢°°179
W3 b...543 Cooom3 Goooll €00o85 00095 8000333 b;,0.123
1oo6=8 Jooo4be
NO.794 STOCK fish hydrolyzates b...54 égo,gg.doa,sé‘eoocss £...16; £o..16;
Bo0s205 do0e28 Jor038.

(over)
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(p.120) . TABLE 3

RASAIT Lo d Lol A\ B LAl g e = e i e e e - o - - — FLIR gy ALK Thh]

ol B T e T e i T e e mog it e o

STRENGTE OF M¥DIUM  NUMBER OF AMONG THEM HAVING BINDING UNITS

TOXIN SFRIES OF > 2 24 P10 520 ¥ 40

AMATOXIN &€& <10 <=0 <40 £60
400 Penain pept, 2 1 1 - - =
1000 7ish hydrolyz, = = - = - -
1000 Pepsin,pect, 11 2 7 2 - -
2000 Figh hydrolyz, 5 1l 4 a - -
2000 Pepain pent. 85 = = 4 1 =
4000 - Pigh hydrelyz, 7 - . 5 2 -
4000 Peosin venton 1 - - - 1 -
10000 Fish hydrolyz, 8 - = 6 2 -
10000 Pepsin venfon = - - - -
20000 Fiesh hydrol, 2 - = - - 2
TCTAL Pepsin pepton 19 3 8 6 2 -
Fish Hydrolys, 22 1 4 ii 4 2

TABLE 4.

PR Mgt A i I ad b Rl T T i~ g g MK i e

- e e

Bo, of HUTRIFNT M¥DIUM Fumber No, of AMONG THEM GIVING ANTITOXIW TITRE
anatoxin B.U. animals in 4.U.
series per
pl '%,1%30‘, 71 |»s {0
‘ €1 ] 45 £10

SINGLE-SROT IMMUNIZATION
2 Meat medium 10 23 ‘ 2 3 i6 3 1
3 Fish medium 10 20 2 2 13 8 -

Two-Shot IMUUNIZAZION

6 Meat mcdium 4.10 35 = 8 7?7 5 5
] Fish medium 4-10 32 = 3 i3 10 6
ANNOTATIONE

In the Table, the titres are presented 30 days after the single

shot immunization, and 15 deys after the two-shot immunization.
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(pulzl) The immunogenic propertiez of theyanatoxina were investigated in ex-

P riments on guinaa pigs. The immunohenic nroperties of the anatoxigﬁxyh h were

produﬁed on fish medie were compared with the anatoxins which were produced on

meat media, All together 14 seriep of4anatox1§g(ﬁ7 anatoxins for each type) Were
examined, The examination of the immunogenic properties was done by means of sin-
gle-ghot and two-shot immunizations of the guinea pige with the edematiens ana-
"%oxin to which 0.5% potassium alum has been added,. The single shot immunization
was done with one ml of the anatoxin, the two-shot 1mmunization:v1£h one and 2 ml,

The experiments with the gingle-ghot immunigation were copducted on 43 zul-
nea pigs; of them, 23 were imrunized with anatoxine prepared on meat medium, and
twenty on fish medium,

The experiments with the twoashot imminization were conducted on 67 guinea
pigs; of them, 35 were immuniged with ona»oaiﬁs prepared sn meat media, snd 20
~==0n fish media, The results of the experiments are presented in Table 4,

48 1% can be seen from the Tebles, the majority of the gulnea pizs immunized
either with one shot or even with two shotnﬂhad an antitoxin titre greater than
one AU, In the experiments with the one-ghot immunization only individusl anim
als had had a titre greatei thén 5 Agugp in the:experimpnts with the two~gshot
immunization the number of such aniﬁals was g}egtero

48 1% can be geen from fhe presented dafaotpe jmmunogenic propertiez of the
anatoxins produced on a meat mg@;um do not differ from thoee prevared om a fish
medium, The edematiens anstoxins produced an g nutrient medivm made from fish-bone
mesl were used by 0,A.KONKOVA for 1mrunization of horses which were productors of
antiedematiens serum, In case of 4mmunization of the horses with this anstoxin
no kind of collateral phenomena have been observed which would have been differ-
ent from those observed earlier when thevhorseé were imminized with anatoxing
which were prepared on ﬁeat nutrient media.The titres in the horses remained ap-
proximately at thevsame levels as oreviously,

CONCLUSIONS,

1) The nutrient medium from a hidroiyaatefof fish-bone meal is fully suit-

able for the pra#duction ef;édematiéns téginé and a#titoxins under industriasl
conditions,

2) There were no differences of principle observed in the dynamisms of the
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toxin formation of the Cl.edematiens on the :lndicated autrient media,

3) The edematiens anatoxins, produced on a nutrient medium frsram hydrolye=
ate of fish-bone meal, in regard to its entigenic and immunpgenic nroperties, is
pot inferior to those anatoxing which were prépared on u;eat media of ventic di-
gestion, And they may be used for the immanirstion of horses,

(No litersture quoted) .

FORM M FOR INTELLIGENCE TRANSLAT!ON
écfsés. 56 188 DISSEMINATION Fo(izommmmon SHEED

Declassified in Part - Sanitized Copy Approved for Release

50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3



N . B . . : - - b - ——
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3 |

; i
Ve - i

mm.usmcr. mau.,muou , N ' PAGE NUMBER

whnnd ;nfection prevention 111
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(p.128)
S.A, ZELEVINSKAYA ,V, V. AKIMOVA, B.A.GILIGUT, & W.N.SOLOVSEV,
(Department of Wound Infections.~ Chief: G,V.Vygzodchikov)(N.F.GAMALEI Institute
of Epldemiology and Micr ouio;og&o Academy of Medical Sciences, U,$,S.R).
T0 THE PROBLE! OF THE M“CHANISM OF THE TOXIN FORMATION AT CULTIVATION OF
AN EDEMATIENS CULTURS IN CELLOPHANE BAGS(p,123- 131) ‘

@ “®

The works of ZELEVENSKAYA, AKIMOVA, GIL'GUT, VLASOVA(1958) showed the pos-

2ibility of getting highly active toxins of the agents of gas gengrene(perfrin-

gens,edemstiens, septic Vibric) at cultivation of the clostridia in cellophane

bage immersed into the riutritive medis,

The peak of toxin production in these cultures followed considerably later

than in case of a cultivation of the culture directly in the nutritive medium,

At this time, the standard of mierobic bodles in the bags increased many times,

We heve assumed that the strengthening of thg toxicity of the filtrates which

wore made from the cultures that were grown in cellophane bags was due to the lysi:
of a huge awount of micrabic bodies which have accumulated in a rather small vols
ume of the hag,

By observing the cultures in the process of incubation for morphology, we
have noticed that, by the grade of aggingg the microbic cells have lost their
cavaclty of being stained., A% the end of thelincqbation veriod, they apvear as
& stainless mass en the ground of which a slight:humber of intensively stained,
large burnt bacilli are found,

TWORT BORDERT(BORDET,1910) D'D"HERELLE(DSHerellsD 1926) have established that,
in young bouillon cultures, which weré obtained by means of & subculture from
0ld bouillon cultures, bacteriophsge; nré frequently formed,

The bacteriophages in anaéi&ﬁic;cﬁltureao according to the data of ZAEVA
{1945), have been discovered in 1940 by ZAEVA, ZHURAVSKAYA and POGOSOVA. Thus,
for instance, edematiens-bﬁbterloﬁhaééVWas"prod&bed from a ten-year old culture,
(polls} ELFARD(%ELford,1938), GUELIN (Guelin,1952) described the morphology and
"the revroduction of two vperfringens bacteriphageés in the vresence of the B.per—

i

fringens culture, The suthors found ‘that the multiplication of the phage bodies
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was completed during the grOwth of the cu.ltureO 15 minutes after the inoculation ¢

of the phage.Under the effect of the phage in the eulture, hollow @ﬁﬁ?ty) long
vregserved bacterisl shells have appgared untouched, The presence of these shells

made false the calculation of the number of live bacteria when it was counted with

the chamber,
DYHERBLLY,at studying the development of the bacteriphage in aerobic cultures;
came to the conclusion that at the start of the young culture,only a few of the
bacterial corpuscles are seen; later, their reproduction occurredd gradually, du-
ring definite‘iﬁééfvaiﬁéé the vhage penetrateé into the microbic e=lls, by form-

ing colonies cf a certain number of elements within the cellsaThereafter; the

younf corpuscles of the bacteriophageo This escape occurred during the entire
growth of the bacteria,with different lateni periods,depending uvon the vhege and
the bacteria.These data were subseguently evqued by many authors, However, some
of them thought that the reproduction of the bacteriophage occurred afier the
growth of the bacteria, indemendently from thevdestruction of the microbic cell,
The increase in the number of bacterivhage ceased at the commencement of the lysis
of the culture,The lysis of the microbic ecells was a secondary phenomenon,end it

bacteria suddenly became disrunted, dy letting free into the environment the I
ii

hapoened then when the ratio between phage and baecteria has reached a definite

bacteria and in the 013 museum stocke which were preserved in the.museum of cul-
tures for 4 to 6 years. in the present work, we are vpresenting a number ¢f photo-
graphe made with the electronic microscove from the Bac.edematiens cultures, The
reproductiort §f the Bac.,edematiens,in the iniestigated»mediap occurred at a slow=
er rate than the reproduction of the Bac.perfringens, Often, the ovalescence of
the medium cane only in 18 to 24 hours, and‘has bubbles avveared on its surfacs,
At thia-timeothe culture was composed of lergg.bacilli which intensively stained

sides of the baeilli,

lr-l-
k28
2]
@
-1

with methylene blue.Long flagella wers arrsngsd
For the elecfronic microscony, beginning from the moment of the amvnearance of
the macroscoplcally noticesble growth, cuts were made daily both from the cello-

_phane bags, and from the bouillon cultures, The culture was centrifugated for 30

“aceironM  13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION

value,
The eslectronic microscope permitted us %o detect the nresence of the edema-
tiene bacteriophage both in the young cultures during the growth process of the
!!
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minntea at 4000 ropamgo it was washnu three times with distilled" water which con-

! T
tained 0.3% formalin, o . ; STA

.

{p.125) One drop of the washed microbic bodies was put on the séreenocovered with

i
a thin layer of colloid, Hd

For 16-18 hours of incubation,both with the electronie ﬁicroscopy and with
the regular microscopy, large burnt baecilll were. found; the same cells could be
observed for the lencth of a few subsequent days. In the,intencéllular svace,
firet in a small number, sufficiently large corpuscles were observed, Already in
24-36 hours, the corpuseles with lzarge accumulations almost occupied all the in_
tercellular spacef@, and they settled down on. the microbie celiso by covering the
suriace of the celle partly or fully(Photo 1,2),

. In the following time, the shell of the bacteria apneared as if corroded;..

o

the fiagella, covered with phage, remained undamaged (Pheto 2j,

At the ordinary microscopy of the smearevf:om the same bacterial emuleion,
the suvnearance of the lysed forms was noticed, the number of the flagelle in the
bacilli wae increased,

In 72 to 96 hours, a large number of compléfely disrunted cells has been ob.
served, Occasionally, cells were met with, fi;led up with corpuseles of the vha-

£es, and alsc with gwherical.formations(probably.sporea)(also filled up with
ecrpuscles(Photos 4 and 5), ‘

A% this time, with the ordinary microchpy of the smears, the vhole field of
vision was covered with lysed celle,Only the individual baecilli were staineé blue,
Often, spores were found with long flegells, ?ith further ageing of the culture,
in the iﬁtﬁreellular,sﬁace the‘corpuscle; weré considerably lege than &t the
s8tart of the inoculation, In the ﬁajority of the casesD they settled down on the
flagella(cilia?) which remsined longer in the undamaf@d condition, or they seti-
led down on the surface,or within the microbic cells and spores, The majority of
the microbic cells wae composed as if tehy were of separate tinmy lumps, alightly
eonnected with each other, Together with them, empty stainless shells yere met

with, Rowever, even for a long periecd of thme for

o>

the sxisten he culture,
whole undamaged cells and spores with flagella wers founde It 18 evident that
geparate individuals were -stable. both 4in reanect to the penetration of the bac-

teriophane corpuscles 1nto the. cellso and:in resnect of. the lysogenie factors

B,

. — i - - - -
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By sstablishing-the fact vof the long existence ,°£ the bacteriphage in the cul-
ture of the Bac.edematiens, we decided to investigate the old culbturég zhich were
kept for years on Tarozzi's medium and on brain mediun at room temperature, in the
Museun of Cultures of the Institute. The St.ocks:"’ No. &4 and 277 have been subJjected
to investigation, which were of 4 and 6 gears of age.

(po 126 and p. 127) 'full=page Photos 1, 2, 3 and 4.
(p. 128) full-page Photos No, 5 and 6,
{p. 129} The old cﬁl‘%urea were completely transparent, and only after anh energstic

In order to liberate it from the small pieces of

ahaking was it slﬁ\.ghtly cloudy.
moat and from t‘he.." other inclusions, the culturs was filtered through a cotton-wool
filter; thersafter, il waa cen ntrifuged, wa sbﬂd out, and worked up for the slecironic
microscopye |

The bacterial cells a.nd spores of Stock No. 4 of seven years of age on the Te-
rozzi medium have bscome dmf‘cu'med.> Qccasionally, the bacteria showed themselves as
a conglomorate of lumps, without shella , the flagella have not been changedo In the
spores having shells (capsules), and in the residues of the microbic cells as well as
in the intercellular space, phage corpuacles were observedo |

The four-year old cultu:re of Stock No. 277 was preserved on a brain medium,~

PHOTO Noo 7 (no legend*)

The microbic cells were as if filled up with bacteriophage corpuscles, vt'hey appeared
alveolar, half-destroyed, the flagslla were preserved, in the iﬁtexvcellulai- space
emall particles of bactsriophage were observed. The aédres wers filled up with pha=
gea and they had ths cilia. - ‘
{po 130) The obtaimed data prove thatb the phage wh;ch axists in the Bac.edematlens
cultuxfes; was preserved in them for the ‘lengfh of mahy yeé.rs, and it posseéaed not
lesser viability than the microbic cells of these cultures. |

At the transfer (subculturs) of the old stocks, the multiblication cccurred not
only in the bacterial cells, but also of the phage corpuﬁcles which were collected
on the surface of the bmicrobes, ‘they destroyed the shells of the cells, penetrated
inside the cells, lysed and fully destroyed them. In the subseauent time, they wers
e praserved in the sporeé, on the surface of the flagella and in the remnants of the
microbic cells. | |

Beside the investigation of the bacterial cultures, the filtrate of the thres-
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=day cul tures of B,edem—tiene has been 1nveat1gated The culture was filtered through

a Chambﬁrlain Lg filter, The filtrate was tested for sterility with subculture on
: : STAT . - . ;

us medianunder anaerobic and aerobic conditionso The gterile fﬁltrafe wa. 5cen¢

trifuged at 16,000 revolutions for 30 minutes, three times, 1% was FANEE washed in
distilled water which contained 0,3% formalin, In the filtrates,small corouscles
were diseovered, in some prevarstions covering sail t‘g visusl field, Wo other for-
mations which would regemble microble cells were observed by us, If our photos are
compsred with the photos of FENSO(Penso, 1955), tracing in the electronic microscope
the attack of the phage 2t the ﬁémentvof its addition to the culture end its pene=
tration into the inside of the bacteris until the full destruction of the microbic
cells, it is possidble %o assert(éonfirm) that wve have observed the same phenomenon
in the culture of the Bac,edemztiens contalning spontaneous bacteriphages,

The data which we introduced prove that in the cultures of the Bécnedematiens
of Stock No.4 and No.277, cultivated directly in ﬁﬁtrient bouillons or in cellophane
bags which are immersed into the nutrient medium, bacteriophages have been found.,
According to the degree of the revroduction of the microbic cells, the bacteriovhage
had covered their surface, it venetrated inside the microbic celle, and svores, 1%

destroyed the microbic cells, Together with the lysis of the bacteria, toxins are
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getting free into the surrounding medium, Since at the c

vhene bage a diffusion of the fresh nutrient substances occurred‘from the surrounde
ing medium, in the culture & reinforced reoroduction %ook place on the vart of the
picrobes which were subjected to s constant lysis by the bacteriovhage,due to which
the titre of the toxin in the bags reacred many times above the titree which were
obtained under the conditions of ordinary cultivation where the products of metabal;
ism gather which hiﬁder ¢he further multiplication of the bacteria,

For the confirmation of this supposition it is necessary tha%, in the succes~
sive investigations of the toxin-producing culturee( tetenus,botulinus,and so on)

vhich are ca"pable of gliving very strong toxine with the cultivation in cellophane

bags, it should be studied the oregence of the baeteriovhage in these cultures, and
the bacteripphages of thege eultg;es'should be separated im a2 pure form. The work
in this direction is continued, the ?ptainedvresults will‘be.preeented in a subses
quent communication. - ey

o (gver) .
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(po 133) -

2.7, VhS0vA,
{Department of Wound Infection,Chiefs GDYuVygodchikov)

PRODUCTION OF‘EDEﬁATIENS TOXIN AND ANATOXIN WITH GROWING OF THE CULTURE IN
GELLOPHANT. BAGS IITERSED IN THE NUTRIENT EDIUM(p,133~ 139)

L] [ ] L4

Hotwithetanding the large number of works in the area of study of the metab-
olism and of the requirement of the anaercbic microbes in nutritive substances, fthe
problem about the poseibility of the regular production of the toxins(of these mi-
crobes)with high effectiveness did not find its solution until the present %ime, I%
15 well known that the amount of toxinm emtirely de -rminee the amount of antitoxin
ebtained from 1¢, For ﬁhe ereation of cﬁmbined preparations for the immunization
ezeinst gas gangrene , anatoxins of high quality are necessary which contain the
least amou:g of ballast proteins,

For the achievement of this purnose, at the present time wide use ig made of
the purification and concentration of the natlive ﬁnatoxins which can be realized
by very different methods,

In the 1946.1953 years,in the foreign literature,comrunicstions have Deen pub

13 hedﬁi/‘. & nu

ber of suthors(4-7) about the fact thaf,with the cultivation of the
microbes in cellophane bage which gre immersed im the nutriemt medium, toxins can
be succesefully produced which excell by 20 %o 100 times the sirengih of those
toxins which are obtained by the ordinary methods df cultivation aﬁd thch have

considerably smaller amount of ballast proteins, Such toxins have been called by

the zuthors dlalysate toxins, and we henceforth will use this expression. From these

toxins, anatexins vere produced which,in régard to their immunizing activity, have
considerably excelled the ordinary anétgxinaa'ln the years of 1951 to 1953, a2t the
Gamalel Institute of Epidemiology andﬂﬂicrobiologyo investigatipns vere undertaken
for the productiomn of merodic and A;ag?obiq dialysate toxins, The) results of these
investigations have been reported_at:}ggr}qteralnétttutggnal Conference in the Min-
istry of Health of the U,S.S.R. in Aoril 1954(1). |

;(pglgé) In the came yea?np%m}}gr:igyggt;ggﬁiops have been undertaken by BORI-

SONIK(1955).
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In the present communlcation, the results gill be exvosed abouit the investige-

tions om the mroducticn of the edematiens toxin at the cultivation ogTX¥e microbe in
cellophane saccules, as well as the data are given which are characteristic for the
antigzenic and imrunogenic proverties of the produced anatoxins,

For the cultivation of Cl,edematiens, a nutrient meiium was taken whose baels

was a hydrolysate of fish-bone meal, Under ordinary conditions, the cultivation of
the microbe on this nutrient medium has produced toxins of the edematiens of the
strength of from 400 to 4000 Dim/ml(3).

The methodology of cultivation is summarized as followg(l)o Iﬁ the cellophane
double-everted bag,a siphon was insérted to which the bag was completely attached,
The bag ,which was mounted in this manner, was inserted into a 3=liter flask with

2.5 1 of nutrient medium, Into the bag, 200-250 ml of physiological solution was

PO

poured in, The flasks were sterilized at 100°C twice for 40 minutes each time, Dir-
ectly hefore the seeding, %0 the medium surrohnding the bag, 005%'51ucone was ad-
ded, The sseding was dong inside the bag with 0.5 = 1 ml of the culture,

In control, we poured mutritive medium in the same type of flasks with cotton,
Before sceding, we added 0, 5% glucose to the eontrol,too; ALl together, nine smeries
of experiments were carrird out, and 73 flasks wiﬁh bags and 20 flasks controls were
seeded, The resulis of the fifst five exveriments are given in Teble 1.

From the Tebies it is evident that the power of the dialyzed %oxine wes by 10
to 50 times above the pover of the toxins with the ordinary method of cultivation.
If gt the time of the experiment,the surrounding medium has germinated, the earller
1% has germinated the lower was the strength of the toxin in the cellopheane bags,

From the Tables it is also evident that,with the BAZE other conditions being
equal, the strength and the amount of the toxin in the separate bags has varied
conaiderably, If the peak accumulation of the toxin in the nutritive medium hase
been observed with the usual methods of cultivation at 3=5 days, then with the cul-
tivation in the cellophane bags,the maximum contents in toexin in the bags were by
? to 10 days, As our experiments heve shown, em ¢he walls of the cellephens hags &
large amount of toxin became gdsorbedo therefore we have very carefully washed off
the bags two or three times with physiological salutiogq |

Eaber on, four series of toxin were produced which thereafter were transformed

intec anstoxin by means of the addition of Qoép formalin and by keeping it in the

thermogtat at 37°C for
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The results of the experiments ,ai;é" shown in Table 2,

No.of Mode of Time of Strength of toxin . amount  Annotation
exper, seeding culture ‘Dim/ml - of '
' tomin
1, Flaek 5 2 2000 € 4000 © 2,51
Bag 1 4 . 72000 & 40,000 45 md ,
Bag 2 7 »2000€4000 © 200°wF The survounding medium
, ) : germinsied in one day,
2, Flask 6 >2000§ < 4000 2,5 1
Bag 1 8 9100 000< 200 000 25 ml
Bag 2 8 ¥ 80 0004100 000 20 ml
3, Flask 6 7 400 41000 2,51
Bag 1 8 P 20 000440 000 " 100 m1
Bag 2 8 7 2000 & 4000 150 ml The surround.ng medium
) " germinated in %two days,
4, Flask™ 5 2400 <2000 2,5 1
Bag 1 10 40 000 % 60 000 100 ml
Bag 2 10 10 000 420 000 150 ml The surrounding medium
germinated in 3 days,
Bag 3 10 240 000 & 60 000 50 ml ‘
5"’
Flask 4 > 1000 4 2000 2,5 1
Bag 1 7 210 000 €20 000 150 mi
Bag 2 7 210 000 €20 000 120 ml
Bag 3 7 20 000 440 000 200 ml

@D e o = e @ o = S I

TABLE 2,

FGHARACTFRISTICS OF THE RDEVATIENS DIALYZED TOXINS AND ANATOXINS

¥o,08 Humber Strenght of toxin Strength of ioxin after Amount % of Ho.of

series of bage 1in the bags Dlm/ml addition of physiol. of form- B.U./ml
solution after washing toxin alia
of bags, Dlm/ml in 1
188 10 ¥ 20000440000  $ 6000 £L00CO 3.8 0.4 20
. {Extent of harmlessness for all:43h)
193 16 - 40000 480000 » 40000 460000 1.2 0.4 80
194 ) “7 20000 40000 75000 440000 © 1,75 0.4
40
195 iz ?40000 4, 60000 > 20000 £,40000 2,0 0.4

These data also showed .that the dislyzed toxins are considerably superior
in their quality %o the ordinary ones, and the ana:t;axins‘bshich are made of them
contained 2 %o 8 times larger number of combining(binding) unite, In t_he three se-

ries of Aismlyzed anatoxine and in one geries of ordinary _amto:dn‘, ﬁha contents of
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the totsl,of the protein, and of the amino nitrogen has been determined= (FONTNOTE:
Theae determinations were done by G.,i‘., SHEMANOVA, collaborator at theSTBAi%ochemical
Department, for which we thank her very much), The results are given in Table 3,

 PABLE 3.

pi-Taghedh oo AR A IS N B e

No,of Number Type of snatoxin Total Protein Amizo Number Number of

series of B,U. X N K of BU/mg of
PER ml. ng ng mg  BU/mg protein N
of total

183 10 Regular on fish 3,78 0,50 2,08 2,6 20
hydrolyzate

188 20 D¥alyzate 2,02 0,27 1,85 10 74
193 80 Dialyzate 2.86 0.77 1,72 28 104

o5 Dialyzate 1,61 0,30 172 26 133

From these dats 1t follows that,with the evaluation in units of activity,
the dialyzed anatoxins have contained 4-6 times less ballast proteins thin the reg-
ular anatoxins,

The immunogenic proverties of the three series of dialyzed anatoxinz in com..
parison with the firgt series of ordinary enatoxine were determined in exverimerts
on guinea pige. The animals{1l2 guindea pige in each group) were immunized with ons
ghot of one ml of anatoxin preciplitated by 0.5% potassium alum, Moreover, 10 guine.
pige( 6 in each group) were imnmunized with one ml of native anatoxin, both dialyzed

and ordinary.

The anatoxin content was determined 10,20,and 30 days after the fmmunization,
The results of the experiments are given in the illustration,

The exveriments proved that the 1mmunizing effect of the native dialyzed ana=
toxin 1g smaller than that of the ordinary one, notwithstanding the larze confent
of antigenic units within it. The immunogenic properties of the precipitated dia-
lyzed anatoxine oproved to be somewhat better then those of the ordinary ones, Maore-
ovar these differences{text continues later...)...

(p.137) FIG.1s(Full-page figu;‘e) DYNAMISM OF THE ACCUMULATION OF THE ANTITOXIR

in guinea pigs immunized with ialyzed and with ordinary anatoxing of the edematiens
~ (over)

oo rorw _13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION
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bsacillus,

ORDINATAS — § ABSCISSA: days.-.0n DIAGRAM: inoculated 1.0 enatoxin without
- R STAT

alumi _____ series 183 , 10 B.U.(ordinary); - - - series 194 plue 195, 40 B.U.
(0.134) FIG 23 (full.page 11lustration)t COMPARISON OF THE IM!ITUNOLOGICAL EFFECTe
IVENESS of the different concentrations of aluminium hydroxide,

ORDIWATA: ~ 3 ABSCISSAS daye.— On DIAGRAM: inoculated l,o anatoxin, plus
0.5% alum, _____ series 183,.,10 B,U.(ordinary)s _ . _ » .. Series 188,,,20 B.l'.3
w s — Series 193,..80 B.U.; <o~ = = = .~ Series 194 and 195,...40 B.U,

===
(text continues,..)oo..are not very great,Such results, evidently, are exvlained so
that & congiderable part of the activity was left in the supernatant fluid,and only
an ingignificant part was precipitatgd by the alums,

The produced dialyzed anatoxins were used by 0,A.KOMKOVA for the immunization
of horses, Three horses have been given dialyzed gnathin vrecivitated with 0,.5%
of alume, during 1-3 cycles,

The advantage of these anatoxins,when compared with the ordinary anatoxins,
could not be seen,

_ CONCLUSIONS,

1) At the cultivationm of Blostridhum edematiens culiures in cellovhana bags
which are immersed in nutrient media, toxins were obtained which were 20 %o 50
times superlor to those of the éultivgtiqg wlth the ordinary method and which cone-
tained 10 000 %o 100 000 Dlm/ml,

2) However, notwithstanding the gre#t power, the dialyzed toxins are itrans-
formed into anstoxins with the addition of 0,4% of formalin,and with keeving them
in the thermostat at 37°C for the same lenzth of time as the ordinary toxing(48 h.),

3) The dialyzed anatoxine contained $3x4=6 times less ballast protein,and 4-10
times%‘less fotal nitrogen per unit of effectifenoss of the preparztion,

4) In the work, data were introduced about the study of the antigenic and im-

munogenic prouprties of the dialyzed'anatoxins,v  —,»

= ZELEVINSKAYA S AcuAYIMOVA,V V,ﬂGIL“GUT JOAuo VLASOVK E. V. DKASHIHTSEVA w.

ul)

BULANOVA I ch & BALAYAN L B New method of nrodnction of thp toxins of anaerchic

& o _:.;:,r-,

and aerobic bacteriaa Sborn Scientific bases for the Produczlan af vaccines and
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sera, 1955,p,100-115,

= BORISONIK Ta,.B. CGmparative studyp of edematiens toxins and angzgxins in cel-
lophane bags end under ordinary condit;onsb Doctor Dissert,, 1955,

= VLASOVA E.V,, VINOGRADOVAanﬂo, ; PETHNKQa V.A, Producticn of the edematiens
anatoxin on a nutrient medium maae ¥ropvthe hydrolyzate of fisgh~bone meal; its
antigenic and immunogenic pronertiel(ﬂﬁﬁuacript)91953o

= POLSON A, & STVRYY M, Production of potent botulinum toxin and formel tow-
0id. Nature, 1946, 158: 298,

~ WENTZEL L,M., & STERNE M. A simple double-surface dialyzing membrane,Science,

5 ney method for large scale production of high—titre botulinum for-
mol-toxoid types ., Doctor Diss., J.Immunol,, 1950, 65: 175-133,
<« KOCH W, & KAPLAY D, A simple method for obtaining highly potent tetanus ¢ox-

in., J.Immunol,, 1953, 705 15,
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V.A.BLAGOVRSHCHENSKII, AP KUZIMINA,
{Department of Biochemistry,N.F.Gamelei Institute for Epidemiology and Microbi-

ology, Academy of !edical Sciences, U,S.S5.R.-Chiefs V.A.Blagoveshchenskii),

m-——--g_—-—...__u..__———_—_——__.—_..—_._—..—-..-.-._-m

s,}gbmgx_}m_s_(pul«u - 148)
As 1t is known, the native gangrene anatoxins have small effectiveness: in
the Cl.cedematiens,1t makes 5 - 50/$ B.units, Moreover, they contain a large amount

of ballast protein, pigment substances, and other remmnants of the nutrient media,

These nroperties of the native aiatozius hinder their utilization for the pur;
vose of immunization againsi infection; and they force us to submit them to puri-
fication and concentration.

The mathods of purification and concentration of the Cl,oedematiens anatoxines
are not elucidated in the literature, although generally there are descrintions of
thg dlverse methods apvlied for the vroduction of purified tovins and anatoxins of
the pathogenic microbes of the anaersbe groupi.. the vrecipitation with alvohol at
the iscalectric point{INGAN), the method of adsorption and elution{Vay A¥ININGEN)
the purification of the anatoxin with the use of the fractionation of proteins by
gallting out with ammonium sulfa&e(ﬁﬂ4i503‘(VOBSB“EVDVAN HEININGEN), the purifica.
tion with methanol and ethanol(PIL*E"TR) and otherso_

For the purification of the c1 cedematiena anatoxin we accepted the method of
preclpitation with l-normal hvﬁrochloric acid in the presence of table salt,

The material of investizetion was the native anatoxin of Cl.oedematiens, culs

tivated on casein hydrolyzate with corn extract. All twenty series of the exverim-

ental material were different from each other in regard to effectiveness and emount
of the orotein nitropenc For this reaaonA the g@rk over °ach series hind started

with the determination of the isoelectric point of the anatoxin, the pH value of

e
l e

whieh varied from 3,3 to 4 9 for tho different saries°

FU "w

ble 881t was put inde the

anatoxin at the rate of zo%nby the colut on of which lanormal hydrochloric acia
\15 Fryous

was flooded==at the rate of the tent-tuhe analysis apﬂroximately from 60 to 80 ml

AT reﬁ‘”\-,.,_ ey =
7 LEGny DI RT

] of acl ¢ anatoxin, -
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(p.142) . TABLE 1, (No hesding of table) o
No, No.,of X,INITIAL ANATOXIN . ., [ 2.CONCENTRATED ANATCSTAT
p/p series a b [ d e’ 2] =& b ] d e
HEADIRGS: ‘

18.,.8ctivity,B.U.per 1 ml; 1b,..total nitrogen, in mg%; le,..protsin ¥,
in mgd; 1d,..charge, B.U. per 1 mg of protein N; le,.,concenirate by to-
tal nitrogen; 1f,,.activity, B.U. in 1l nl,

2a...total N in me$; 2b...protein N in mgh; 2c...charge, B.U. per lmg
of protein N; 2d...per cent of purification by protein ¥; 2e.,.percent
ef yield of antigen, ’

n:usa-——-.-.....o-—-—qa—-q_---———a--—-—_--u

1 4 5 265,1 37.8 13,0 26 100  113.1 84.8 117.0 88.8 80.0
2 9 25 274,13 11,2 223.0 30 600 175.0 1131.0 541.0 66.6 80,0
3 11 26 %06.6 12,6 198,0 30 600 161.0 126,0 477,7 96.7 77,7
4 12 25  -345,8 40.6 61.3 30 600 294,0 126,82 473.2 89,5 80,0
5 41 10 267.4 18.2 55,0 21 200 120,1 66,4 201.0 82,6 95.0
€ 201 10 278,86 19,6 51,0 25 200 118,7 97.6 204,0 80,0 80,0
7 Mixture

of 208,

210,214 30 315,0 15,4 129.8 28 800 128.8 91,0 879.0 78.8 93,6
8 212 50 347.2 32.2 155,0 30 300 90.4 67,0 1212.0 94,56 53.3
9 214 50 383.6 18,2 274.0 30 900 20%,0 107.8 841.0 82,2 60,0

Then the mixture was lg&% for the might at plus 4° to plus 6°C, and on the next
. t :

day it was centrifuged or sevarated depending upon the amount of the material te

be treated. The sevarated asdiﬁent_ﬁ#s dissolved in buffer phosphate of pH 7.4,0r
in physiological solution with alkalization by WaOH(caustic sodium) up to a pH 6.8-
=7,0.The solvent wae taken in an améunt equal to 1/30 part of the native anatoxin
whizh was taken for concentration.

The degree of purification of the apatoxin was checked as to its content in
total and protein nitrogen by means of ]mxjeldahl's micromethod, at which the con-
tent of the vrotein nltrogen was dqterﬁ%ned according to the difference between
the total nitrogen and the residugl nit:ogen,

The comparative results of the analyses of the native Cl.oedematiens anatoxin
and of the from it obtained first cqﬁce#trnte are given in Teble 1.

From the Tsbls it can be sepgrgégg%glready at the first concentration of the
enatoxin,its considerable purification has been also taken placei- in ten of the

twenty experimental series, thergqggpgg‘in.protein nitrogen di¢ not exceed 100 mgd
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after the concemtration;. the content 1n protein nitrogen has increased 2 to 10

timee M', the uoncentration of tlww q.psegtoxin at a rate of 30 times of 1ts original

volumen LTy pEe
: UAYT R 1IEE

As a2 result of the anatoxin eone ;ra.tion,,as the Table indlcates, the activity

EhE

hag also been considerably st:qqg,tl}g}:}%g%;fp?qssed 1n '?’.nits of bindings:~ for ins-
tance, in thev experimentg ,No,s‘.IL‘,5}_,,::5‘{1{,'4’,_‘,?E}fﬁ(gptﬁivitx; igf_gne ml of ‘tz}eu :nativa anatox-
ins was 5,10,10,30 B.U.p &nd in_{i’.ﬁ:})x_eﬁly ggr{»égr}trateso correspondingly, 100,200,88% 200,
and 800 BQUFO ji.e., the 9“*1??'1?,.2? a?nt.‘L%ern was 80 _tq 95"& in these series as to B.U.
The concentrated anatoxine a*tm‘ the firat purificationo had preserwd ite
ac*ivity cfr:mplet for 6=.8 months whe;'l 1t was kept in the refrigerator, The con-
centretes which wvere obta‘lneﬁ due to the first precinitation of the anstoxin with

the l-mormal hydrochloric acidpj_vg;ﬁq g;t:n,l“stgrongly contaminated in the majority of

cases, and their further purificatien Was necessary,
The repesated pnriﬁcation of the anatoxin was carried out in differant ways,

WITH 1~HOR’TAL HYDROGHLORIG ACID,

'[..(

1. OVERPREGIPITATION
The second and the third renpated precipitationa of the conceﬁtratee were
done with a minimum amou.nt of hvdrochloric acid at the rate of 1.3 ml per 100 ml
of the concentrate,with addition of tab‘.e salt wo to 5;10% NaCl, each time the

precipitate was 1seolved in phvsiOIOgical solutaon,,withou.t change of the concen-

tration,

The /. results of the purification of the anatoxin with triple overprecipitation

by means of the l-normal hydrqchlgaric_g.cic‘l are given in Table 25

_TABLE 2, } (No svecific heading)
Ho, Number of series’ Acti‘rity ‘Protein W Charge in % of vurification
o/p B, in l  mgh B.U, per 1 I.conc, Native
' ml ng of prot., of anatoxin

nitrogen anatoxin

1 Concentrate of ana- 800 BETS 3761,,0 : 87‘9’

toxin of mixture of N R - -
ger, 208,210,214 TR
before purifie. ) '
- After Z.preeipit. 800 972 - -
« After 3.preeipit, .~ "800 . .2285 . 62,0 . 92.8
2, Anatoxgconcentrate S B
sor, 214 ,before naﬁfgoo _ Cpal T -
- After 2,prekgpit, 900 S X008 ... L = o
=  After 3.precipit. ~ goo - 71428 41,7 88,4
! 3. Conc.No,212 anatox, ’ ST :
before purif, 800 1212 = -
4, After zoprecipit - 800 . 64:.05“ 1281 = - =
= after 3°precipit Q. - ‘40,25 2000 k 95,9

N
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(p.144 eont.) 2,PURIFICATION OF THE CONCENTRATES OF ANATOXIN WITH N/10

BUFYER ACETATE,
STAT

After the gecond precinitation of the concentrate with l-normal hydrochloric

acid, the precipitate is washed with buffer acetate at pH 4,0, In the case, if

the first concentrate was strongly plgmented, the precipitate is washed with buf-

fer acetate even after the third revetition of precipitation,

diseolved in physiclogical solution,without a change of the concentration,

Under such conditions, the anatoxin of Cl.oedematiens is not dissolved in the

buffer acetate,

The results of the work are given in Table 3,

3, PURIFICATION WITH ALCOR~L IN THE COLD,

After the second repetition of orecipitation with 1/§ RCl, the precipitate is
twice wahsed with buffer acetate and dissclved in ths initisl amount of the vhysi-
ological solutoon, and thereafier the concentrate was precivitated with an equal
amount of alecohol at pH 5,5, and at a temperature of =5° %o =7°Gn and with e rate
of ionic strength (both the alcohol and the concéntrate of the anatoxin was cooled
down in edvance to & <5°C). After an hour's settling in a cold room, the precip=
itate 18 centrifuged, and dissolved in the inltial amount of the vhysiological

s
ﬁolution°

13
Q
et
2]
P
L]
"
Y
2
(]
~r

{see Tsbles 3 and 4 o

4, PURIFICATION WITH ACZTOVE,

The cooled concentrate of anatoxin is poured out into centrifueal tubules, cooli-

ed off in mdvance, and then, with a eonstant stirring with the ald of a glaes rod,

the acetone is poured into it which was cooled off to =10° C, in half of the amount

of the anatexip, In avoidance of the denaturation of the protein, this operation

was carried out at the rate of ionic strength from 0,07 to 0.2, with an pH of 5.7 =
='6°39 and at & temperature of =5°C to =7°C, At this temperature,the mixture was
left for 30 minutes, after which the tubes were centrifuged with their content for
the length of 10-20 minutes, The i?ebipitstion was dissolved in physiological sol-

ution without & change of the concﬁnt}at‘ono

E The resuitg of the punfif: ia,

5, PURIFICATION QN ALUMINUM HYPROXITE,

The concentrate of the gnéé Jii 1; acidified Qith en m/60 mono-substituted

potassium phoephate of pHE 5,5, and ‘then one half amount of an AL(OB)z sugpension

acsirorm  13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION
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(£rom p.145) . TABLE 3 |
a b SR S SR R SR S
Headingss &...Numbsz. p/ps b,..Number of series; includrda: Y.1leso
concentrate of snatoxin in a mixture of series 208,210,214 ,before
purifications lqa_,g,._s,pgg@c;‘mi:&;teﬂ,_a,ftexf the second precipitation,washed
B th buffer; XX 2.1...concentrate of anatoxin of series 2l4,before
purifications 2,2...precipitate after the second precipltation, wash-
ed with buffers; 3,1, . concentrate of ‘anatoxin in the mixture of aerieaﬁ
183 and 184,before pqgif;gationg 3,2, ..precinitate after second and
third precipitation"wé"shéd' with bufferQ/ Co.omctivity, B.U, in 1 ml;
&...protein N,in mg%gi eﬂ‘,?.i,fg_:harge;,B,,U, per 1 mg of protein N3 foon
PERCENT OF PURIFICATION,in relation to the first concentrate, £...
same,in relstion to ,}_t»he%ga‘,uVQ anatoxin,
a b e a e b 4 g
1 1,1 g0’ 91,0 879 - -
1 1.2 Hoo 46,2 1515 49,3 89.5
2 21 “900 107.8 841 = -
2 2.2 906 74.2 1340  31.2 86,3
3 3.1 "'400 152.6 263 = -
a2 3.2 “@woo 23,6 892  77.9 93,8
TABLE 4. L
(NOTE: Headings c,d,e,f,g the same a8 for Table 3)
i Anatoxin concentrate of C U pa00
series 15 before purif, K800, . 122.4 327 - -
- Precipitate after second . ?&QQ\ ; : L
precipitation,washed with €00~ 56,8 714  B5.0 86,7
puffer e e
- After purification wiih 300 18,4 1546 85.0 95,5
alechol T ‘ :
2 Anatoxin concentrate of :
geries 16 before purific, . 600 134,28 447 - -
- precipitate ,after 2nd pre- . ... .
cipitation,washed with - Fa00 ' 48.5 ‘825 65,0 20,0
buffer E—
-  After purification with ,
alcohol 300 31.9 967 76,3 93.4
(aver) ... .
L ESEETAN QY fEe Couloarnar
BOELEE Yie
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(from p.146) QA:BL::« 5, _

Headings: ¢,d.e f,g as for Table Z(see previous page)
STAT

b e d e f g
Concentrate of anatoxin in

a mixture of series 210,208,

214 ,before purification 0 o = =

« After purification 5 2 72.4 92,4

Concentrate of anatoxin
ser,16,before nurification o - -

After purification ' 20, 85.0 96,0

3 Concentrate of anatoxin .
of series 216 before purlf, 800 - 56,0 1428 = =

- After purification 700 24,5 2857 61.5 87,5

4 Concentrate of anatoxin of
aer,38 before purification 300 79.8 380 - o

- After purification with ace-
tone,with a 3-timeg increase

of econcentiration 800 32,2 2484 87.2 96,8
TABLE 6, , A
(Same headings as for Table 3 or sbove)
a b ] d e f £
3 Anstoxin concentr,Ser, 214 900 107.8 841 - -
- Concentr.purified  thrice
precinitated with HCL 200 63,0 1421 @ 40,2 88.4
- supernstent fluid M, 10 ,
= I.EBlution 800 21,0 3809 67,2 96,2
P 1I,Elution 300 12.5 2222 78.6 9%.4
2 Anatox,concentr, Ser 212 800 66,9 1212 - -
& Supernatant fluid M.10
70.2 98,0
-  I;Elution 400 19,9 714  /BEXBXXXX /
- ITI.Elutéon 100 14.0 714 80.0, =
- Third Flution M,100 5,6 - - =
3. Concentrate of mixture of
Ser, 208,210,214 800" 91.0 879 - .
. Supernatant fluid M, 20
- I.Elution . 400 16.8 2389 81.6 94,9
? ~  1I,Flution . -300: 15,4 2000 84,2 =
; Tible e
acsi ForM  13A DISSEMINATION ‘FORM ‘FOR INTELLIGENCE TRANSLATICN
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(cont.from p.146,text)s. is added vhich contains 12 mg A1 0, in onme ml, The mix-
ture i®s now and then stirred for 30 mimutes, snd then it ia con rin;sﬁf%{_, After the
centrifugation, the supernatant fluid:ie anslyzed for nitrogen and activity, and
the precioitate is washed with m/60 potassium phophate,of a pH of 5.5,

The elutlon of the anatoxin from.the adsorbaie was done with buffer phosphate
at pH 8,0, taken in the amount of half of the volume of the initial concentrate.
wWe left the samole for 1-2 hoﬁrl in the thermostat, 17) and for the might in
the refrigerator, Thereafter, thevnr;éipitaté was separeted by centrifugation, and
‘the process of elution was repeated. The initiasl concentrates of the anatoxin were
very well sorbed in the aclid zone, lﬁvgiwide range from pH 5.5 to pH 6,8, The su-
pernatant fluid of the sorption had 1esa then 10 B.U. From 30% to 60% of the ad-
gorved antigen was sugcessfully eluteda

The results of the exveriments are summarized in Table 6(Se=e previcus nage).

As ii cen be seen from the givéﬁrdatao by means of the gdaorption of the an-
%igen with successive elution, a highiy purified vreparation of the amatoxin ca
be produced, However, even with muléigie succéssive elutions, not more than 60%
of the asnatoxin could be liberated from the adsorbed condition, It is evident that
the adsorbed bonde(links) of the anatoxin purified with aluminum hydroxide are ex-
treordinarily stable, and it is needed to find additién§1 force for the full slu.

tion of the antigen,
(p.148) CONCLUSIONS.

1) The concentration of the Cl.cedematiens anatoxin, produced on & casein

medium, at the first stage of purification is guccessfully realized by the pre-

cipitation at the isoelectric voint,with a le hydrochloric acid, with the addlitiom

of table salt up to 20%.

2) For the purpose of further ;ﬁ;ification of tﬁe concentrates, these were
investigated:~ reveated superprecipitation with hydrochloric acld; removal of the
ballests with buffer acetate, precipitation with alcohol and acetone in the cold,
adsorntion on Aluminum hudrexide, vith subsequent elution., |

3) The best results of purificstiun are obtained at the adsorption of the

However,

anatoxin on Axumlnum hydroxide wi

the low output does not permit that this method should be recommended for the

rractice,
| . @U?{‘aﬁ: R
{over)
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4) High degree of purification of the anaztiaxin with good outout is reached by
precipitation of the anatoxin with acetons in the cold, and with tris.;T)/}Te superpreé~
cipltation with hydrochloric acid, snd at the isoelectric point,

5) The obtained concentrated anatoxins of Cl.cedematiens were investigated in
immnolegieal exveriments in the DNepartment of Wound Infections of the W, F.Ganalel
Institute for Epidemiology and Microbiology, of the Academy of Medical Sciences,
of the U.S.S.R.

LITERATURE,

= VOROB'EV A A: Sbornik Mater.,No.1/49 by exchange of exver, of the worke of
the Scient.Res.Institutes of vaccines and sera for 1955° J.M.E.1,, No,?, 1955,

e« KOVTUNOVICE L.G, Ibid,

< PILUWMFR L, J.Immunol,, 1946, 535 Wo,3, p.237,

= /m.-m/& WITTL™R R, & GROTSBERG D, Science, 1946, 1033 315; also J.Immunol.,
1946, 54: No.3, p.21Z-224, '

- YAN HEYNINGEN, Biochem. , 1941, 35, No.?, p.1257,

= TURPIN A,, RAYNAUD M.& RELYVELD E, Ann.Inst.Pasteur, 1954, v,.68: ¥o.l,po

Do 88537, : . . :
-] o L
‘ .
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(p.149) R I et ot o
A K AXATOV STAT
(Department of Vound Infection, N.F.GAMALEI Institute of Dpidemiology and Microbi-

ology, Academy of Medical Sciences, U.S.S.R.)

mmsb—-—--u—-u-‘—-———.—--‘— S SASN VI, I8N DU e S RIUALD

&
4

The invegion of the combined prenarations into the practice of modern immn-
ology dictates the necessity of the creation of antigens wvhich poscess g high im-
manological effectiveness in a smdll volume. The production of such antigens for
the active immuniration against tetanus and gas gangrene is possible by means of

the purification ané concentration of the native anatorxing,with their subsecguent

The problems of the vreperation of different purified sorbed anatoxins wagze
studled not at all at an identical degree, Thus, they are comparatively well
worked out in respect to the tetanus antigen, and they are insufficiently worked
out in regard %o the anatoxins of gas gangrene, including also the edematiens ana-
toxin,

In the available litersture,we have detected only two communications devoted

to the purification and concentration of the edematieas anatoxin—— they are the
works of BLAGOVFSHCHTNSKII and collaborators( 1956), and of CHTRRAS(1958), The
problems of sorption of the purified edematiens anatoxin were not completely elu-
cldated in the literature,

In comnection with this, we made 1% out goal: 1) to study some of the methods
of purification of the edematiens anatoxin for the reason that the most effective

ones among them should be found; 2) to compare the sorpiion effectiveness of

eluminam hydroxide and aluminum vhosphate; 3) to study the immunological activity
of the antigens ourified by the various methods; 4) to explain, how the various

content of sluminum hydroxide will influence the immunological cavabilitvy of the

purified scrbed edematiens anatoxin, '
The work on the purification dnd concentration was carried out with four
geries of edematiens anatoxin which wers prepsred on casein media, The antigens of

Series ¥0.208 and 209 were obtained 0f the No.la medium(pure acid-c2sein hydrol-

yzate);They were characterized{o,E50)5¥ fHe folléwing data: z
é.i.‘féi FORM 7'331‘. ‘DISSEMINATION F "F@?"NT’:LLTGENCE TRANSLATION
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(p.150 cont.)
3= antltoxin combining csoacity, .15 and 18 B.U, 4n one ml; content in tctal

04 470gPRem=251,17 and 261,61 mgh;.content in protein nitrogene--1,sTamand 4,79 ngh,
The antigens of Series No.4 and No.217 were prepared on the No.l modium(acia-casein

hydrolyzate plys 24 eorn extract). Their basic dats are:- antitoxin combining cav-

acltyw-<50 and 23 B,7. in one ml: content in total pitrogem-masalcﬁo and 410,51
mgh; content in protein nitrogen-—.27.20 and 18,04 mgb,

The isoelectric points of the v-rious geries corrssponded to the pF valuee
rom 2.8 to 4.1 .

For the purification of the edematiens an~toxin the following methods have
been uaeds

1) precipitation at the isoelectric point,with 1/normal hydrochloric acid at
room btemperature,with preliminary addition of 207 of WaCl;- the method was elabo-

Lpeiaty

rated by BLAGOVESHCHYNSKII and co-wor xers(1956) for the vurification of the tetanus}
and the gangrene toxolds;

2) pretipitation at the igoelectric point with 10% metanhosvhoric acid pre=
pared ex tempore,at a temoerature of ~5°C to alﬁecowith the preliminary addition
of 25% of NaClsi- the method of RATNAUD and co.workers(1952) modified by us,and
being used for the purification of diphtheria, tetanus and staphylocnccus toxolds;

3) euteslting with ammonium sulfate at its 60-70% concentration for satura-
tion, with subsequent dialyseis;

4) precipitation at the igoelectric point with a 30% solution of triechlor=
acetic acid at room temperature with preliminary addition of 20% of NWaCl.

The precipitated prevaratlons were separated with the centrifuge or with the
senarator of the A-59-3=l mark, and they were dissclved in various amounts of dls-
tilled water by alkalizing it with 1-normal NeOH(in case of purificstion with
acids) at pH 6.5 to 6.8, The different ssmoles of antigen were concentrated 10-14
timeg, The data about the single puriﬁcation‘of edematiens antigen are given in
Table 1.

We see that all used methods of parification have given results of snnrox-
imately similar value. The output; of. antigen in all cases was shown to be suffi.

ciently high——-62.5 to 100%3 };owgverothe coefficient of purification,in regard to
total nitrogen, was not satisfactoryg_.?—lsas to 73,0=_.,-°from our point of view,

®E It ie intereating %o remark. mau,, at the, cﬂncentration of the gerleg Yo,

AcsiForM  13A D!SSEMINA“ON FDRM FOR lNTELLIGENCE TRANSLATION
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¥o,208 and No,209 ,withédﬂnara%ﬁe t total nitrogen, higher coe‘ficlents of

purification were obtained( 31.’,25,],-,:;33.&)5}!1@@ with the .qpncentrationsm‘f the Serles
No.4 and No.217 which were.ricn;tgwggﬁroggq(;150559u22u8)o

(_'pg 151) . Coy TABLE :1; .0 pRre

ATOXIN _ _ _ .

,,___._____..__,.__,________,___,_‘,.___,_;___ -

A b ¢ d i ‘:;'re?‘.:', f & ... h : .
HEADINGS: A...method of purification; b,..mumbera of series; c...oub-
put of antigen,®; d...degree of removal of total nitrogen,¥:
e...number of B0, per one mg of total nitrogen; f...number of
B, U, ver 1 mg.of .protein nitrogen; 8..0.coefficient of purifica-
fon by total nitrogens h,..coefficient of purification by P70 bee
ein nitrogen. . .:;yg s e

Hydrochloric 208 100,0 97,01 < 285 567  47.5 =
acid , e e e s
200 94,4 98,53 443 1043 63,3 2,59

_ go.6 og.es a9 347 T30 -

4 625 96.85 23 392 19,5 2,13
017 100,0 95.85 137 260 228 213
Hetaphosphoric
acid 208 100,0 . 97.49...288 = . 397 =
209 92,2 97.29, 234 478 3%4 127
_ 100,0 96,90 282 4%  BL7 117
217 85.4.96,04 12L 224 20,2  1.84
Ammonium sul- e e mmren e C .
fate 209 73.1 98,20 280 505 40,0 1,74
217 100,0 93,93 93 159 15,5  1.30
Trichloracetic A R R : :
acid 200 83,3 98,14 309 79 441 191

1% must be supposed that the content in total nitrogen in the native anator-
ins,end consequently also in the ini,t;ql nutrient mqeigais anparently one of the
important factors of getting good results at the purification of these antigens,
in this connection,the replacement of the meat media,which was done in the
Gamalei Institute of Fpidemlology ,ansl}.,l{%pgq}giolog,o .may. be considered entirely
raasgﬁablg and logical; the :m—djea ‘!,%?:;%s.."““; gsedf?fq;‘:. :fgl},gr.prod,\_;‘%_tion of the Seta-
nus and for the gangrene anatoxins, were replaced by Jthe lees complicated and more
standard casein nedia{ VIGODOHIKOY, and coworkers,1957).. .

v, -The ¢mall size qfcthe gipbtﬁgnré;smi}ifzictﬁi,!tg of :pwrification dnstigated us to

Y T T PSS
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sﬁbJect the first cuncentrate&'preparations to a second purification,

For this purpose the followinéyﬁefhods were used: STAT

1) adsorption %o AI{OH)s with successive four-times eluation with alkaline
buffer phosphate(ohs 7,9) at a temperature of 10°¢ and 57°C,~ the method sugzest-
ed by BLAGOVESHCFEYSKII and coworkers{ 1956) for the second vurification of the
tetanus toxoid:

2) precipitation with equal amount of & mixtu}e of 3,5 ¥ gselution of KB PO,
snd K HPOy at & pH of 6.5 to 6,6, and a tempersture of 4°C:. the method of TUR.
PIN and coworkers( 1956) which was modified by us and which was uged for the sec-
ond purification of the stanhyloceic toxoid;

3) precloitation with g 30% solution of trichloroacetic acld,et a pH of 3.8
ané at room temperatures

(p.152) 4) outealting with ammonium sulfate at 22, 65-25% concentration te satura-

it

=8

tion subsequent dislyeie

%

3]

} quick precipitation by a double volume of acetone at 4°C temperature s
the method of AMOUREUX and YEN(1950) ,used for the second purification of the
tetanus and the diphtheria %oxoids,

A part of the obtained preparations was subjected %o sterilization by»filtraw
tion through a Fo,5-F filter,or Zeiss filter.This procedure was accompanied by
noticeable losses of the antizen(in individual caaes ap to 397"}, in connection
with vhich its outvut was considerdbly lower in the filtered preparations,

The total data in regard to the double purific-tion of the edematiens una-
%oxin are represented in Table 2,(ses next page)

The very best resulis{p.153) were obtained with the orecipitation of the ane
tigen by means of the hydrochloric and metaphosphoric aclds, with sibsequent nu-
rification with 3.5 M phosphates:~ the outout reached 31.4-.88,9%; the coefficient
of purification by total nitrogen was 76,9 =554,3, Other methods have conditioned
an outnut of 21.9 - 92.2%,8nd a coefficlent ef purification of 33,8 ~ 295.6.%0iiced
able differences could not be founé in the effectivensss between the firet two
methods. Since the precipitation with hydrochloric acid is technically easier than
the precipitation with metaphosphoric acid, the use of hydrochloric seid wap mors
sporopriate at the first :tagg»of;%ﬁffficationa

In thie manner . among all investigated methods of purification of the edema-

[N U SN

S
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(Table from v.152)

BESUBTS OFYTHE DOUBLE EVRIEICATION OF IHE EDEMATIRNS ANATOXINp.r
WETHOD OF PURI- b ¢ @ £ P B
—_ FICATION -

7L.» TFIRSTR: Hydro-
chloric acid

\
|
ngs as ;ﬁ Table 1) _ _ _ _ _
SECOND: Adgorption- . N _
‘ elution © 209 21,9 799,947 1169 1165 89,7 -
® Phcs;h:t:sa?,SQ— -88:9- -9'5.,;‘5- "”-2;75 .':5;;1% ) -,3;'5:1— “9235
4 31,7 99,66 1291 1604 92.2 8,72
- - soooa. 99,23 ' 1077 1295 76,9 7,04
217 34.8% 99,65 ‘564 '4890" 94,0 40,08

® Trichloroacetic ' ERRR A .
acid 209 72,2 99 82 3797;2797‘ 399.6 7,44

o FIRST: Metaphosphoric acid ,
SECONDs Phosphates o SR e
209 31.4% 99,,94 38880 5812 54,2 15,72
- 88,9 99,84 3752 4306 536,0 11.45
4 36,7% 99,55 1128 1474 80,6 8,01
-aw 34.8% 99,61 ~ B04 ss2 84.0 7,123

* frichloroacetic o ‘ 1
acid 209 %5596'99005&‘-‘?- 40¢7 815 7.7 1,37

‘ﬁ’r FIRST: Ammonium sulfate o
—= SECOND: ® , BOLTEDD fEn e el |
209 23,4 = = = . = -
217 39 i» 98,92 203 253 32,8 2.07
5V FIRST: Trichloroacetic acid : ; L ‘
— SECOND: Acetone 209 33,7 99,81 1182 1680 168,9 4,47
® Thege figures are lowersd on account of the logs of antigen

“at the sterilizing filtrstion,

(text from p,158 cont,)...tlens anatoxin the most accessible and the most effective
proved to be the method of piocipi"t"at'ing ‘the antigen with hydrochloric acid and
with the mixture of phosvhates, It gave a vossibility to nroduce preparations con
taining from 564 to 2472 B.U. prrione mg ot total EEXXNXE nitrogen, and from 1604
to 4890 B.U. per one mg of ‘pr‘c'itéiiif?‘ﬁi"’t‘i‘&gine :

The comparative study’ of the" sdFotion activity of I\].(()H);.5 and 01‘ Al

S BN e P T,{ Tie \*XLF &

phate wass carrird out with he ademtipns anatoxin of Series NoA,,purified with

MINATION FORM FOR INTEL LGE CE TRANSLATION
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hydrochloric acid and with the mixtire of the phosnhates,and containing 475 B.U.
in oue ml, The A.l(OH)s susvensicn was prepared in the Department ofST?T.ochemi stry,
according to the modified prescription(formla) of WILLSTETTER, the aluminum phose
p#,hate suspension was nrepared by us indenencéently ,2according to the method of
HOLT(1950) .,

To the separate portions of the antigen equal volumes of the sorbente were

added, containing different amounts of AL(OH)z(from 1 to 10.5 mg) and of aluminum

phosphate{from 2 to 13.6 mg) per one ml, Ia this way, in the samples of the alum-

o«
e
X

o

n one

3

I
inum hydroxide,we preduced 238 B, U, ef antigen 1, and ¢,5, 1,2,B.and 5,26
g of the sorbent,end in the samples of aluminum phosovhate-- also 238 B.U.of an-
tigen,and 1,2,3,5, and 6.8 mg of the gorbent per one ml, The adscrption prevara-
tisn with the aluminum hyiroxide was made at pH 6.7, with the aluminum phosphate
I at pH 6,1, After 18 hours, in the supernatant fluid ,the amount of the non-gorbed
anatoxin was determined,

i1t was det~cted that for a complete sorption of the antigen, 3 mg of Al(OH)s
and 6,8 mg of aluminum phosphate was neceseary,. Conseguently, the aluminum hydroxi-
de proved %o be a more active sorbent than the phosphate ,which §2 in agreement wi‘t!
the dats of e number of authors, data which were obtained in experiments with
other anatorins( HALONFN & Jiﬂ“"}‘a5019553 PETROSYAN and coworkers, 1956; BFEGOL!-
TSEVA,1957),

Por the complete characteriatic_’aa »f the different methods of purification of
the edematiens anatoxin it was necessary to conduct a comparative etudy of the
immunogenicity of the prenarations purified and concentrated by the various me-
thods.We conducted this work with the antigen of Series No.217,purified by three
methodss 1) by precipitation with hydrochloric acid and vhosphates, 2) by preei-
pitation with metaphosphoric acid and with(p.154) phosphates; 3) double out-salting
with ammonium sulfste, After the purificationoail preparations were completely
sorbed on Al(OH)zh with a concentration of the latter of 5 mg in one ml,

Rabbit; of six groups,weighing each 2.0 = 2.3 Kg(four rabbite in each group)
were immuniged with & single-shot under the skin of thelr flank,with two doses
‘of each of three preparations- -~ 10 and 75 BoU.=— introduced in the same amount
(one ml),and with a conctant content of 5 mg of AL(OE’I)3 in one pl, after %wo

.months,all rsbbits were revaccinatg;q with the game doses of the corresponding
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preparations, In the animalsofortfﬁéuﬁ;iérmination of the content of antitoxim im
their blood, blood was taken on tho lstn»25th and 60th day after thST&pmunizationD
and on the 5th,15th and 118th“day_a{§grvﬁh0 revaceination,Each serum was titrated
aeparately, The obtained data yere submi tted to a statistical treatment which con-
sisted in the followingi- dﬁfiﬁg“th;wﬁgﬁire beriog ef investigation,for each group
of rabbits,the geometric average of the gdematiens sntitoxin titres and its log-
arithm,with the standard deviatgogoygg calculated.

For the elucidation of thcVauthenticitf(=igg;ficgnqe) of the difference be-
tween the antitoxin levels in‘the?@ifgergnt groups,; a gomparison was made of the
logarithms of the geimetrical BVeréges of the titres,with the ald of the i-t-st
with a level of significance of 0,05,

In the course of the exPerimeﬁt?ét_came out that not = single one of the ex
amined prevarations had a true umpgriqr;ty gbove the other in regard to immunoge-
nicity.In the group of rabbits ;mmuniged with 10 BOUUQ the average(geometric) of
the titres after the imrunization had reached s maximum of 3.42 - 5,12 AU, , af=
ter revaccination——- 18,54 = 49,33 ona, in the groups of animsls which were in-
oculated with 76 B Uoucorresnondinglvoth- values were 6,90 -~ 15,30 4.U., and
43,09 -~ 84,26 A,U, Four months after tho revaccinationv all rabbita were completex
ly resistant to the intramuscular 1noculation of lOQ D.S.L. of a 2-day culture of
Cl.o~dematiens, Refore the inoculatlon, thglantitﬁxin level in their blood varied
from 1.25 to 17.0 A.U.

in this way, the method ofvpurification of the edematiens toroid,with the aid
of hydrochloric acid and of phosvhates, having oroved 1tzelf the simplest and the
mosgt effective in regard to its chegical indices, haﬂﬁ allowed the production of
o preparation which is not le=s imminogenic than the vpreparations purified by
other and more complicated methods,

The following sedtion of our work was devoted to the elucidation of how the
amount of AL(OH); ingluences the immunogenicity of the oedematiens anatoxin if
the sorbent is in surplus in commarison with the needs for 8 full sorptianuThia
question gained epecial interest in connection eith the researéhos of PISL™R and
EIBL{1953) ,which revealed tpat;thg ;gmggglqg;cal_effecﬁ}venpse of the sorbed sna-~
goxing,avart frok theicomolpten-ss gf the aorntion of the antigenn is slso deter-

mined by -the itrength_of its combigation with tho sdso*bnnto and the lattprﬁas
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(p.155) FIG, (full-page) COMPARISON OF THE IMMUNOLOGICAL EFFECTIVINTSS OF
= THE DIFFERTNT COMSTNTRATIONS OF ALUMINUM HYDROXIDE. STAT

ORDIVATA: Titres in A,U, and their lognrithms;

ABSCISSA: Days( O to 129)

On DIAGRAM: Revaccination(arrow).

= e e e w oo

P156)....4%t has been indicated by DEEMEL(1949) and HOLT{ 1950), depends upon the -
content of the depot substance in the preparation.

The rabbits of three éroups,wighing each 2,0 to 2.3 Kg(three r=bbite in each
group) were submitted to a single-shot immunization under the skin of the flank, -
with preparations purified with the Serles No.4 sorbed edematiens anatoxin, con-
taining one and the same dose of antigen(25 B,U.),but different amounts of AL{OH)z N
e = =0,56,5,0 and 10,96 mg,in one ml.of the preparation, The degree of sorntion |
of the antigens in all cases has been complete(full), The revaccination of the
animals was done two months later. The content of edematiens antitoxin wes exan-
jned in the blood of each rebbit dynamically. The obtgined data were submittied to
the usual statistical treatment(see above), Its results are given in the Figure.

After the first immunization,the prenar-tions which contained 5,0 and 10.96
mg of AL(OH); revealed definite immunological superiority over the santigen with
0.56 mg of aluminum hydroxide., Between the first two preparations, no noticeable
differences could be found in the immunogenic capncliy. After revaccination, the
effectiveness of all three antigens was roughly identical. In this manner, the
results of the first immunization of the rabbite indicated that the ingrease in the
amount of Al(OH)a in the preparation over the amount which was required for the
full sorption of the antigen(from 0.56 %o 5.0 mg) hes increased the 1mmun§genisity
of the nurified sorbrd edematiens anatoxin taken in the dose of 25 B.U. Furiher
ineregse in the concentration of the aluminum hydroxide(up.to 10,96 mg) oroved

to be ineffective,

In connection yith this, we sugéest thatﬂatAthe choice of the dose of the ad-
sorbent for the purified sorbed anatoxins, ome should not stop at thet minimum
concentration of the adsorbent;which gives a full gorption of the antigen, It ie
neceasary %o bring te light the optihdm dose of the adsorbent which assures the
eg:iest bondage of the lattertaddéfgggé)vvith'the antigenq a,_ud,,congequentlyD 2180
the highest immunogeniclty oflihéipggggrationo not raisingohowevéro theseby the
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"threshold of reactogehicityz“ -

sy DI

* CONGLUSIONS, STaT -
I 1) Hmong the methods whichwe ‘have examined for the purification of the ede-
matiéns toxoid the simplest and gﬁem;;;t{effeéﬁve proved to be the method of pre-
cipitating the antigen at the f ilvi'“é"ﬁm"sttagé of puz;ification with a l3normal hy&r0=
chloric acid, with the addition of 20% NaCl to it, and at the second stage with
a mixture of & 3,5 M solution of KH3P04 and K APO,,
2) 2% the comparison of the study of the sorotion activity of Al(OH)z and
of aluminem phosphate,introduced into the experimentsfor the purification of
» the edematiens toxoid, it was revealed that the aluminum hydroxide is a more N
active sorbent tham the phosphate, B
(p-157) 3) The édematiene anatoxin which was purified with the aid of hydroshlo-
rie acid and of phosphates, iri'regard to its immunogenic power,was not inferior
to the preparations which were "'prurified by dther,, 'more'complicated methods,
4) The increase in the concentration of the A1(OH)z above the emount whieh
is needed for %he full sorption of thexx antigen, ﬁasgéausedbwithin known dsfi-
: nite limits, an increase in the 1m;ﬁﬁr;6gen1éity of the purified,sorbed adematioens
apatoxin, o
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E,V.VLASOVA, O,A.KOMKOVA, S.K,SOKOLOV, M.Kh,KOLESNIKOVA “STAT
(Department of tound Infection, N.".Bamalei Institute for Microblology and Fpide

miology, Academy of Msdical Sciences,U,5,5.R)(Chiefs G.V.Vygodchikov)

-._.—...—_.-..-—..— .—.———_—-——-—

» L] *

Among the equine productors of theraveutic sera sometimes cases of gas gangrene
are observed. Thus,ZANNOLLI and CATINO(1925) describe a few cases of gas gangrene
in equine vroductors of various sera, in the majority of the cases, these authors
have distinguished Cl. histolyticum as well as other anaerobes(Cl.seoticum,Cl . ver-
fringens, Cl,oedematiens), These anaerobes were sometimes isolated in assoclation
with emch other as well as with other aerobes not identified by the suthors. Anaerc-
biec microbes were also isolated from abscesses at the site of the inoculation of an
sntigen, In a number of cases, upon the inoculation of Cl. histolyticum,a svecific
gerum was used which showed & theraveutic effeciiveness.

In the native literature,we were unable to detect data about the gas gangrene
ip equine vproductors of therapeutic sera, One of the authore of the present work
{0,K,KOMKOVA) had observed cases of gas gangrene in equine productors of therapeut-
j¢ sera.At the bacteriological investigation of the matcrial,in a number of cases,
& culture of the Cl.oedematiens was isolated; in some cases the specific serum show-
ed therspeulic action.

From 1951 to 1955, among the equine nroductors of the antitetanus serum two
cesea of gas gangrene were observed. In’both‘instancesn a highly toxigenic culture
of the Cl.oedematiens was ieolated., One of the isolated strains(79) is used im our
institute and in = sumber of other institutes as the production strain for the make
ing of edematiens anatoxin,

The above indicate cases prompted us to immunize the live-stock of the equine
producers: of the antitetanus gerum-=(p,160) with edematiens anatoxin. In this man-
per, at cur dispoeal, a considerable live-stock of horses was found on which we
were able to investigate the 1mmﬁnogen1c'proner§ies of the native and of the con-
centratediedematiens apatﬁxtns prodiacsd inythe Gamalei Institute for Epidemiology

SRIET I R

and Microbiologye
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In the years 1554-1955, in the Gamalei Institute of Epidemiocliogy and Microbiol-
ogy,formlas of nutritive medin were woriked out whose basis was the ?ﬁ}d hydrolpe-

ate of caseln{VINORRAD"Y

,m.

 FLASOVA PALKINA,1966), On these nutrient media,edematiens
texins were cbiamined of the power of 2000 = 10 600 Dim, and anatoxine in which 10=60
B,U.=8 were contained(VLASOVADVINOGRM!O‘J!LDP&LKINA.»].QW)° The native anatoxins were
hurified and concentrated in the Depa:tment of Biochemigtry of the Gamalet Institute

of ¥pidemiology and Microblology( BLAGOVESHCHXMSXII and others, 1958), The produced
preparations contained 600 - 1500 B,U, ver ml, devending uvon the quality of the
initial preparation and upon the degree of concentratiosn.

The antigenic and immunogenic oroverties of the native and of the concentrated
oreparstions were examined on small laboratory animals{ VLASOVA ZELEVINSKAYA,VOI-
KOVA,1957), The comducted exverimente showed the good immunogenic proverties of the 8
produced prevarations, All the above discussed dmta permitted us to take the indice-
ted prevarations for active immunization of horses agalnst gas gangrene provoked
by the Cl.o0edematiens, All together two experiments were set up(one in 1955, and
the other in 1957),and 226 horses were immunized,

EXPRRIMFNT No,1l:
LI S in the first experiment,154 horses were immunized. The im-

munization was carried out with native edemutiens anntoxin of Series ¥o,203 containe
ing 40 B,U. ver ml, The immnization was done with 5 ml of anatoxin which was ore-
cinitated with 0,5% of potassium alum,or sorbed on 5% Al(OH)saIn this manner, for
the immunization, 300 B,U. of anantoxin were taken, or 0.4 - 0,5 B,U, ver Xg of

body welght. A portion of the horsee was immunized with a single shot, & nortion
was immunized with two shots. The samvles for the determination of the titre of
antibodies were taken at different times..from 15 daye to 3 months after the immun-
ization., The results of the exveriments are given in Table 1 and 2,

As it can be seen from Table 1, at the taking of the samples 1l5-30 days after
the immuniszation, in the majorily of horses{42 and 55) the titre was }?1 A.U., and
in 8 of them it was:?lo A.U,, and only in 4 horses was the titre 0 0.1 AU,

In the groups in which the samples were taken at a more advanced veriod of
time, the number of horses with loy titres was increased; thus, at taking the sam-
ples after 2-3 months,in half of t§§ horges(in 8 out of 15) the titre was lower

than 0.1 a.U.
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(p.161) | LTABLE 1.
_SINGLE IMMUNIZATION OF EORSES_WLTH EDE'ATIENS TOXOID STAT
WAME OF ANTIGEN  TIME OF Fumber  OF THEI,,..HAVING A TITRE,A.U,
& DOSAGE TAXING SA'PLE  of .
\ Ho¥sez €0.1 20,181 P1K10 710<K50
Edematiens ana. 15=20 28" vl 3 15 5
toxin Ser.203, .
precipitated with 20-30 3o g 6 20 3
0.5% alum(200 B.U. L _
in 5 ml) 30-60 3 7 9 16 2
6090 15" 8 2 5 -

orbed 15-30 5 ¥ ZERE 9 w 1

'TABLE 2,

THO=SHOT IM UNIZATION OF HORSES WITH EDEMATIENS TOXOID

2T TS e e e e v - ————— - — - — T TS

INTERVAL BETWEN Time of * ‘Humber ~*OF THEM . . , HAVING TITRE,A.U,
injections sample _of
taking  horses = <€C;1 0,11 J1L10 10450 50 <CL00
30-40 days 15-20 Cogaer T - ] 13 1
20-30 14 0T o - 7 7 -
2-3 months 15.20 22 = 3 8 10 1

From the vresented data it fqliows»thatﬂat a single-ghot immunigzation of ﬁhé
horses with native alumaprecipitétgq qumaﬁiens angioxinﬂthe peak of titres was
cbeerved at 15-20 days(30 dayg) éf@g? thgyimmunizationn and at a later neriod of
time,the titres dronned., From thgﬂiémg_é#tg it is evident that, at a single-ghot
immunization,there is nevertheless g’qugé/of refréctory_horsea(about 7%y which did
2ot have even a minimum of titre in thqiriblooda

The fact calls attention thgtogt:tyg_immunigatiog with the same antizen, but
gorbed en 5% Al( H) the refracuar; groun was ﬁxissingo These data were confirmed
in the subzequent exncriment(uee Table 4oGrcup 1), Thereforeo ve think them vomeibls,
notwithstanding the gmall numbe:Vofvfhisvgrggpocompared with the vrevious one, atien-
tion should be paid to these res;it;;rﬂbl‘ |

Lol

In Table 2,the rPsults of the two;ehot immunization at different intervals are
SN T IHT

presented,

MR RO LA S
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The horges were immunized with the same dose(5 ml) of native-,alum-nrecivi ta-
ted edematiens anatoxin. In the grbu‘pwo_ﬁ horses which: received the S-ﬁ\'fond' injection
2=3 monthe after the first ﬂm,‘]e<:‘t..l'cm‘D éhe‘re were horses having}f 0.1 and{i AU,
after the firat injection, | |

A8 it is seen from Table Qn_no“'.v_’a single horse had a titre£0.1 AU, All to-
gether in ithree out of 56, the titres were) 0.151 A.U,, and more tham s half of
the horses(32 out of 58) had titres &10 AU,

In this way, after s double immunization the group of refractory horses,which
had not even. g minimum of titre in thve‘ir blood., had disapneared.

In the year of 1957, 29 horses{l4 af the single shed imzunigation, and 15
after the two-shot immunization in 1955) were revaccinsted, Before the revaccina-
tion, im 22 horses blood was taken for the determination of the antitoxin titre, In
6 horses the titre wae S0.,140.5 A.U., and in 16 horses £0,1 AU,

For the revaccination, sative anatoxin -p'rﬂcipitavt‘edv with 1% alum was taken, It
contained 30 B,U, per ml, For the revaccination, 10 ml anatoxin, 1.e., 300 B.U., werd
taken,

The results of the exveriment aré given in Table 3.

TABLE 3

-a.-.—...._._.....-..--_.._-m...___——-.._-,»._. e e e VMY

Group CGroup name Sample taking HNumber OF THEM,,. HAVING TITRE,A.U,
No. after revacci- of 31 710 50 100 200
nation,days  horses <10 <50 <00 <200 <500

2 &0 o en T e o e e

1 After 1-shot 12-20 14 1 7 3 1 2
tmmani gation
3045 7 4 2 i - =
2 After 2-shot 10=20 15 - 6 8 1 -
immunization ‘
: 30=45 9 2 7 - as -

Afver revacclnation, the results iﬁ both group were roughly identicals;- mors
than a half of the horses(l5 ocut of ’29)'had a titre 50 A,U.; mot a single horse
had a titre < A.U. In the course of/;;;:o the titre was reduced., In one horse, the
dynamism of the anatoxin titre was pégfimlarly folléwed uo after the revaccination,

In 11 horees,blood was iteken at 2-5 monthg after the revaccination.All horses
had a titre 0.1 &{} AU, The'exnériment: showed that,at revaccination when con-
ducted after such a delsyed perisd B3Z time ad tyo years, & considerable amount of

Zie
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(p.163) amtitoxin titre can be obtainedﬁib.%o“

PRS-

300 Aquggomhese data speak of the good

smminological reconstruction ot “tRé Bhedhién After single shot and two-shol {mmuni-

gation, i.e., of the fact that thé {imitfzation was ‘done with good antigens,

EYPERIMENT No.2 - vEwe s
LI L L B In the second exoer ment,we set the task to comnare the imwe-

nogenic prooerties of the native and nurified concentrated edematiens anatoxin,

For the immunization of the horses

iy

ative edematiens anatoxin of Series WNo.

218 was taken; 1t contained 308 U° ver mlo The purified concentrated anatoxin was
also diluted %o e 30 B, U. per ml content. The degree of purification of the an:%0x- —
in taken for the exueriment may be Judged from the following figures:

- WWWBER OF B.U. Img NUMBER OF BaUa/mg
pftotal nitrogen of protein nitrogen

Native snatoxin,Series 218 o 3.4 ‘ 166

Concentrated mnatoxin Ser.218 ' - 380 445

The immunization of the horses wao carried out with the native and with the

goncentrated edematiens anntoxinoaorbed AI(OH)3 as well as with the native ane-

toxin precipitated by % of notassium alnm; Both the native and the concentrated
anatoxing were sorbed by 5% Al(Qg)3{iP tgevpompntaiion into AlgZ0z,the sorbed nrep-
aration contained 0,6 mg of Aléag invonevml)e Before the immunization, the com-

; pleteness and fullness of sorption podjgreqinitation was checked, In the sorbed ore-
varations,the antizen in the eupe;p%iégiﬁf}did was not presentovioeoo the sorotion
was complete; at the nfecioinan ith‘oiump abou i Zdﬂrof the antigen remained in

the suvernatant fluild.,

s

- All together 72 horses were immunized° Before the imm\mization0 in 25 horses

SO

! - blood was taken for the determination of the natural antito in Not in & single
case was antitoxin found Thesge oaua(;;e‘in agreement with the data of GUILLAUMIE
and otherg(lgse) whof also coald fiﬁd no nntural antitoxins in the blond of horses,
T The horses were imwunizeﬂ with a single shot of 10 ml anatoxin edematiens under the
sking in this way, 300 B.U. of anatoxin were inoculated into the horses,

All ‘horses were assigned into thrre grouonghe first group=chad 23 horeez)
They were immurnized with concentrated anatoxin scrbed on 0.6 mg/ml of Al(OH,q The
second groupachad 18 horseeb They were immnnized with natlve anatoxinD sorbed cn

iR ekt) UG L JRdE vl

0,6 mg/ml of Al(lego The third sroupu-had 31 horsesc They were immuni?ed with na-

ol ©F WoLBLA AU
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ive edematiens anatoxin,precipitated with 1% potassium alum,

The results of the evneriment are given in Table 4,

{p.164) TABLE 4.

NAME OF ANTIGEN TIME OF NUMBER or OF THEM , . . HAVING TITREA.U.,
& DOSAGRE SAMPLE HORSES <~

PARING ik <0.1 1 >0

DAYS £0.1 £l (10 <so(fimy)

Tdematiens anatoxin
of Series 24,conc,, 10=18 8 2 b 3 -
sorbed on 0,6mg/ml
Al(OH)7(300 B.U 15.30 17 4 4 9 -

o

[}

L3
]

of Ser.24,native, <3
precivitsated by 1530 22 1 2 17 2
1% slum{ 300 B,U,

in 10 =m1) 10-260 12 =

2Ly Qe

[+ +]
W
8

[
o
1]

60-90 18 M 2

in 10 ml) e
3060 19 - 16 3 -
60-90 11 - 11 - -
Edematiens anatoxin 10-15 8 4 - -
of Ser.24, native, , .
sorbed on 0.6 mg/ml 15-30 15 - 0. 6 -
AL(OH),(300 B.U. in ) o ) v
%0 ml) 30=80 12 - 10 2
60-80 10 - 10 - -
Edematiens anatoxin 10-15 8 ' 3 , -
As 1t can be seen from the Table, the maximum accumulation of antitoxin took
place between the 15th and 30th days after the immunization, The largest number of
horses which at this time had >Oal A.U. in their blood was in Group I1I, i.e.,

upon immunization with the native alum-precivitated anatoxin, The results in Group

I and II were roughly identical, These data showed us that in the process of puri-

o]
™
8

tion and concentration the antigenic and the immunogenic oromerties of the ana-

toxin d¢ not chenge, Thege dsta had for us a great importance,since the vurified

plex preparations which are used for the active immunization of veovle,
In the domestic lit.eratureowe were unable to find data about the active immu-

nization of large animails, The availa.ble numerous works about the immanization of
tha small 1aboratory animele with adematiens anatoxin as such as well 88 in &8 mix-
GONYHT T g %
ture with other ane.toxin agents of gas gangrene: lmve sho\fn the good immunogenic
AT T Epel

and concentrated edematiens anatoxin enters as one of the comnonents into the com- I

acsi Forw  13A DISSEMINATION FORM'FOR. INTELLIGENCE TRANSLATION
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properties of the edematiens anatoxihs(ugyﬂEEwEVA519503 KO?TUﬂOVICHOIQSS; SHANEFR-

SOV 1954)(KHODOR3VA 1954 BORISONIK 1955. VYGODCEIKOV ZEL VINSKAYA VQLKOVA and

s Bw K-
others 1957; ZIMINA 1957) (00165) Similar results were also obtained by a number of
N ri‘mm.\?ixk oo
foreign authors(ROBERTSON & KEP“IE 1943; ALTMEIVR and oth 93194701956)0 In the
SR T PY e v o
works of the foreign authorna we were cuccessful to Cind data about the immuniza~
1 ERRA < T 3RS s ST

tion of large animals with tbe edemrtien- a.natoxin° Thus, “ICLIFF(1939=1943)

brings the results of immunizat 1on of nheep wi*h alumanreciuitated edemptiens ana-
toxins, The guthor 1ndicatea thataafter a single 1njection of immunlzation with
5 ml of anatoxin, the sheep hanvaned to be nrotected fron infectlon for the duration

TResTe o
of 45 months0 i,e,, for almust about 4 yaarso GUILLAU“I;E‘,KREUG""E9 and DEVISMF(1956)

have immanized hogs, mules, and horae with nstive edematiens anatoxin, In compli-
ance vith the data of these autl “‘; ; fﬁe blood of the immunized animals from
0.5 to 25 A.U. accumulated in relation wlth the number of injectiona and with the
amount of the nrenarstions which yerevgséd fo? the 1mmuniv-ation°

In this way,the data obtéined bj u;)are in full agreement with the resultz of
the investigation of the above cited authors,

: GONCLBSIONS

1) After a one-shot immunization with the native alumnnrecipitsted edematiens
anatoxin in ihe dose of 200-300 B.U,, per injection, or 0.5-0.8 B,U. ver Eg of
body welght, in the blood of the ma jority of horsea(42 out of 56) 2»1 AU, has ac-
cumulated,Only individuml horsea{4 out of 56) did not have 0,1 AU,

2) Upon & single ghot immunization with the nativﬁ and concentrated edemati-
ens anatoxin, sorbed on Al(OH)zoidentical results were obtained but somewhal in-
ferior to those received upon the immunization with nafive alum-precipgitated anszs-
toxin, |

3) After a two—shot immunization with the same anﬁigen(twiceﬁ each 200 B.U.),
in the blood of the majérity cfﬂhorses(53 out of 56) 7?1 AU, wae found; in hzlf of
them ,.,, #10 A,U,, and only in 3 horses ... P 001-{1'101}5

4) After revacc1nation of the horses with native alun=precip1tated edematiens
anatoxin0 carried out a,ysars 1ater ‘Bfter the initial 1mmunization» in the blood

O O%

of the majority of animals(ae out of_29) }*10 AGUGY has qccgmulgted: 1n tigg}csd

GwrT

of half of them,., P50 AU, —
I
(**teraturenqver)

ST T WG o
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(v.166) LITRRATURE,

- VINOGRADOVA I.N., VLASOVA E.V., PALKINA W.A.: Casein medium §5t the produc-

tion of edemstiens snatoxin,-Materials by exchange of exverience 1956, v.2/52;v,

61-67,

- /—meu—-/Production of edemntiens anatoxin on nutrient medium from caseine
hydrolyzate, (Manuscrint)1957,

~ BLACOVESHCRENSKII ,V.A. Concentration and ourificztion of anatoxins of the

agents of anaerobic infection, prevared on cassin {p,166) medlia,Theses Do¥l,of

the Interinstlt.Scient.Conf.on Problemg of the Anaerobeeul%ﬁopass-ﬁ'f‘,

-~ YLAS'WA E,V,, ZELVVINSKAYA S.h., VOLKOVA Z.M. Study of the antigenic and
immunogenic properties of the edematiens anatoxin prepared on cagein medla, Maler.
for Exch,of Exver,Gl.uor.I.V.S, 1957, i3 (53) p.75-84,

— YYGODCHIYOV 6.V, and others, Antigenic and im:unogenic proverties of gltha
trisnatoxine, preoared on meatless medis, Ibid,, p.85-105.

.,, PLETENEVA I.L. To the active immanization against gae gangrene, Doct.Diss,
Moskva 19560,

FOVTINOVICH L.G. Comnarative study of the immu-ogenic proverties of the depot
gnd of the mtive anatoxine, of the perfringens and ecematlens in experiment, Doct,
Dissert, 1953,

- SHNW®ERSON A.N., Perfringens anatoxin and edematiens anatoxin as antigens for

the combined immuniestion apd revaccinstlon in exveriment. Doct.Diss., 1954,

- KHODPROVA Z.N. Study of a few conditlons of producing edematiens toxin and
of immuniging effect of the edemaiiens snatoxin, Doct.Diss,, 1954,

— ZIMINA 0.1, On the production of toxin of the Cl.edematiens of high tiire,

Prudy Ehar'kov,Inet.Vaccines & sera(Mechnikovy Ingt.) 1957, 243 p. 203=209.

e

~ BORISONIK TsB, Comparative study of edematiens toxins and anatoxins in cel-
lophane bage and under ordinary conditions, Doct.Diss., 1955,

* ZANNOLLI C. & CATINO N, Anaerobic flora of the horses(French).C.rend,See.biel,,

1925, 92: 0,817=819,

= RO)?ERTSON & XFPPIE, Gas gengrene active jmmunization by means of concentra-

ted toxoids, Lancet, 1943, 2453 P. 311314,
- ALTWRIER W.A., COITH R,, SHFRMAW R., LOGAN M.A., TYTELL A, Toxoid immunize-

tion of experimenial gas gangrene, AMA Arch, surg., 1952, 65: 633-640,

(cont.) .
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(Litersture cont,)

= ALTMEIXR W,A,, LURSTL WM, 0_CULBFRTSQN W.R., WADSWORTH C,7STATTYTRLL 4,, 10-

iy

-Ann, Surg,
GAN M.A.: Toxold immunization in experimental gas gangrene, /xnxaix 1947, 126: 50S-

B22.

= EILLIFF E, Ao, MARSH H,A.: Amul precipitated toxoid an immuni 2ing agent
against infectious necrotic hepatitis in sheep, JoAm, Vet M. Ass, 1939, 94: 98-110,

= TURNYICLIFF, E.A, Black disease lmmunigation,, Ibid, 1940, 96: 105-1086,

= [ecee=ee [Persistance of immunity against infectious necrotic hevatitis in
sheen vaccinated with alum-vrecipitated toxoid, Ibid., 1943, 103: 368.370,

= GUILLAUMI¥ W. & KRXUGER Ay, & ﬁEVISME M, Immunization with edemsileng anA=

toxin(French) Ann, Ingt . Pasteur, 1936(aic°, 1956),91: 452.571,
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P 167
A K. AXATOY, ‘ .
(Department of Wound Infections, N.F, GAMALFI Insttmte for Epidemiology and Microb-

iology, Academy of Medical Sciences,U, vso.( m% Ghile,f 8.V.Vygodchikev

WITH PURIFIED §O§B=D_Amoms(po16?= Mﬂ

The wide persnectives of the pra,c;‘t-ie.;l; use of purified sorbed anatoxins are

creating the necessity for the study 0 i 1}9,,‘1{“““,“}3193;‘?‘1 laws which asnply to the
vaccination with these prenarationsc.vTée‘;_';m{éstggaﬂans,of this Vt,ype of study &re
alwaye timely,since up to now the bau_,i;c }’t@gq“'? ;gbqgg; ‘the laws of entitoxic immuni ty
had been chiefly founded uvon datq-dbfifg'_ad {I'n‘ "9??9?1!‘?%‘??3 with native anatoxins,

A big step forward in the matter of the study of the immiologicsl peculiari-

ties of the sorbed prevarations is the worgk»eo*nduéted’ in‘our:Department(1958) in
which,together with other problems, ~tﬁeﬁ,§g§nﬁt§1j;(’a’,_w_‘oﬁof the dypamiem of antitoxic
imnunity were investigated in detail, ‘;I{vq;f:’e‘v‘%:;;j‘tﬁafdynamism of the individual ime
munological reactions upon vacciuat‘ipn ‘with ‘the’sdfbed antigzen is still very little
studied for the vresent, | -

The study of the dynamism of the accnnulation of' the antitoxin in the bloond of

the animals is conveniently conduc ted by means of the constructéan(construction)

of graphic curves of the relationship ‘of V"TIMLEF&‘EC'I" in which on the abscissal

axls the time le put down that hae past i‘rcm the. moment of 1mmunization,, and on
the ordinatal axis-- the height of tha antitoxic 'utrel, The juxtaposition of fthe

individual graphs of antitoxin ac 1 "ion and the attempt at grouping them acecord-

ing to separate tyves, starting from the imm: ologtcnl similarity or difference,

actical interesif EAANE I

may represent certain theoretical ‘and - actl
EE i6 Wil 0

At the use of the puﬂfied sorbed anatoxing, thg ‘pecullarities of the immn.
ological reaction of the organism are discarm‘din the best way after a single~shot
initial immunizstion, The gecoﬂnd' 17#9‘&1;1&'#5.5;0?* tiié“ah“t—igén carried out under SO

ditions of raised immune reactivity, \dll(p.,,l&a) 1eve1 out to a considerable degree

the individual d4fferences of antito:dc respons‘

LR

«

We have studied the dynamiem of 9“%%‘}3!% s&o:} ma ion at single shot immuniza-

tion of rabbits with nurified sorbed Apt@!}o@ Ené 5pf t
.f‘ £

e:oec‘ematinns,, and the tetanus

o

bacilli, 81 rabbit

] NCE TRANSLATION
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26 were inoculated with various""_ ’

2/ were Anoculated with differe‘mg{ doﬁeq%‘tw he., 'jl:eﬁtaxll,tﬂs~ (a.‘patoxl '(fo:g?Mzo §o 200 B.U.D

tc Ltt}geqe mti:»enq(with doses of 25

28 ver.e submitted fo a combined -.;ymnigggion,x

and 160 B,U. of the edenatiens a.natoxi_?n Nﬂggﬂ & 200 B,U, of the {etanus anstox-

in, taken in different combinatig‘ngw)ﬁ\ &} g&n ng E3011’ Tté\}eﬂ p,ntigens were introduced into

rabbite at a constant concentration of tha Al(Q}I)QM %5 g in one ml, The content
0f the blood in antitoxin WAS efamined Hin the animals 5 15 25, 45 and 80 days after

the immunization, For @ach rabbit,,a granh &i} (‘the n,ccumlation of the anti toxin
“J .& ,/ a I

wag drawn{for the rabbits which vere mb%ccge%Tm?ﬁtpe comblned immnization, twe
£ BEET

granhs were made).0n the basis cf thc avmj e
b o s dail

P s F L

sl RIE

curve was a.lso plotted of the accumulatio ‘91' Both a Jitoxinsaa individually foz

the rabbits which -ere s-aculated .71t". o s :éig_ea& 9m1 for the agi,mals which were

immunigzed with the sor bad nrenaration a semgm;e glot.ting was made, ‘I‘hpzebv 1%t wasm

Ly ¥ 44

discovered that the forms 0% the ,cbmm&drxcuﬁve' w‘bb.th ahtitoxins were comonletely

identical at the senarate gnd at ﬁh‘ co:::‘.‘rined i-mmun

5)..4

tanecus inﬁz‘oéuetien, ef a second antigen 1nto the nrga.nism did dot imfluence the

TG

dynpmism of the devrlopment of the imm..fslogieal reaction in respect to the ether
of the antigens,
“!1;‘." Yy \1 Nz,‘ RO G

/ There iz reason to suppose tha.t ths ameuzst, of tbe ;.?:oducoa le antitoxin after

a single=shot immunization wi h gor‘bed i‘iﬁ! a_;natoxin at each -given momeni depends

to the utmost degree upon three factor =

uce the antitoxin; and 3) the concengragizgpz o’f thgw'pnﬂ:b_pd:ies in the tissues and

fluids of the organism,capable to some ‘mdeug‘!fqgr tg n,e}xt;fgli;ze the action of the anti-

&en.By the reciprocal interactton of theae .factora the aha‘oe of the curve of the

hb &l ait.é& mmaw 11T b8 410! determined,

;pas TR,

sntitoxin content in the Hlbbd' ot hi

COn Pig. la

;"t.{le"edé'm.ht‘eqs antitoxin is
pregenied, We see that the antitoxin ap'oears 1 the blood of the rabbite 5 days af
ter {the immunization) oand 1t h%? _a}.,re@ge reached 1ts maximum content on the 15th
da eThereafter its level rems ins gtead 2. 30

o teady Loo 10D Tov
which is probably conditioned by a peri,od 031 111br1um between the acting faciors,

orm the 151'.!1 to the 45th),

After 45 daya Y gradual reduction in the antitioxin 1eVe1 13 observed At is prob-

.Q;r't 2

able that 1t 1e provoked dy the: decrease in the uou_nt of the antigen which goes

to the cells which nroduce the antit p

“ACSH FGRM lSA DISSEMINATION FORM FOR ITELL!GENCE TRANSLAT!ON
8 FEB. 53 ; (couﬂnmmn.snm» R —

= 1) the levels of the i:gnmne reactivi I
of the organism; 2) the amount of the qgtiggp which apvroaches the cells that nrod- |

. P
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partly explained by the drop in the concentration of the antibodies in the tissues
(p.170) and fluide of the organismom cannot”say whether at this tige the immune re-
activity in regard to the edematiens an;t::xl;t ‘is lowared or not,since there are no
data in the literature sbout this problemoln the experiment of KHALYAPINA and co-
corkers(1954,1958) with the diphtheria and t}}e tetanue anatoxine such a reduction
was not observed, P

FIG.1(full page 1llustration on p.169)3 DYNA?!ISM of the accumulation of the

antitoxin
esdematiens anditoxin (4 graphsomrked A B, V Go)( low left: Gs low right),

@ on s @ e a en W o« s

In this manner, the common curve of ‘the accumiulation of the edemaiirns anti-
toxin is characterized by the following phas‘geze-' gquick rise, prolonred stobdli-
gation, end gradual reduction.

At the study of the individual antitoxinic Tesponse we have found that im 36
rabbits out of 54 inoculated with edematiens anatoxin., the curve of the accumulsa-

¢4on regembled the common curve tc a lareor or smaller dpgreeo e called this the

Pype 1 Graph; it is presented in Fig.l z-.d.th all i%s variantz, For variant a,

subsequent decrense at the 45th day,without an expreesed peried of stabilizationg
for verient b, characteristic is the reaching of the neak on the 25th day and a some.
what shortened stabilization in connection with ‘this vhase; for wariant v,charac-
teristic is the beginning of the decrease of the lewsl with the 25th dey.and aleo
s shortened phase of stabilization; for variant g, characteristic is the mainten-
ance of the maximum level of the antitoxin up to ‘the 80th day, i.e., & vrolonsation
of the vhase of stabilization. In our opinion, all these variants are not indepen
dent tyves of the curve, but only different shapés of one type charscteristic for
snimals with & stable form of ,,—i.m;ftt‘;pqlp‘:g‘l'csli f;'eac&i;onb ‘(.i:;t;;e?c}:i»lzyﬁ. maintaining, for a
shorter or longer period of time, the ‘Tévdl of imiune. activity which they reached .
The grouping of the rabbits according to the variants was the following:

Type 1...9 rabbits; variant B..,.7; varient B...86; veriant v...9; variant g...5,
In %X 8 rabbits a graph was found whidh ‘wae ‘shaiply dlstinct from the gravh of
Type I,with all 1ts variants, We called {t Type Il curve(See Fig,l,V),For this
curve,characteristic is the quick riee ‘6f the arfitoxin level st the 1l5th day,vwhich
is follewed by a shorp drom of the Lévél'at éﬁé‘f??‘.%f}ﬁ, day snd then a very slight de-

creage at the 45th and 80%h daya,Such a° tyb”if ‘Bdrve must be cheracteristic,accord-

Acsi FORM ~ 13A DlSSEMINATlON FORM FORINTELLIGENCE TRANSLATION
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I characteristic is the slight riee of the mntitoxic level at the 25th day,and its
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ing to our opinion ,for enimals with a‘omddratively weak and unsteady character

of the 1mmun010gica1 reaction, animals ‘{n’uhich' the etatus ef 1ncreeaed immune re-
activity ig ouictly changed into a prolohgkll phase’ 6T rel-tive ;mmuno‘ogical 1nertia%

Finslly, in 10 rabobits we discovered: Type 1117 6f the curve(See Fig.l) for whichl
the characteristic featuree were two riees’of “the antitoxin level{"to peaks™)...
on the 15th and the 45th daye(on a vari@ntidthe sacord "peak® was noted in e later
period of time— om the 80th day). The second’ rise of the grarh can be explainad by
the presence of & second *stimulus"{GLENNY & BARR,1931) which avpears upon immun-
jzatione with the depot prevarstions. T tldarnesd and the vigor of this phenomens
oh must depend to a large degres upon ‘the level &' %he immune resctivity of the
enimals, In connectlon with this, the gurve of Type® III 1s characteristic, accord-
{ing to our opinion, for animals im which a brief period of stabilization or of gmome
reduction of the level of immune reactivity is repIaced by its gharo rise which
w11l also give the possibility -of a”distinctimanifesﬁationjof a.fgecona stimulus®,
These animsls are characterized by the*ﬁighect”activtty cf the immunological reac-
tlon, Their distribution according 6 -the veriants was the following:

TYPE II1,..8 rabbits; variant m_g¢s25 =% < e

In this mamner,the study of the -individual gravhs of the accumulation of the
edematiens anstoxin vermitted to separate -the inoculated animale into three groups,
according to the three iypes of graohs= first(10 rabbitse)...with high intensity of
the immunological reaction; second(36 rabbits)..iwith moderate intensity and merk. -
ed stability of this reaction; third(8 rabbite)..swith not sufficlent intensity and
with an unst:ble character of the immunologieal reésction,

The general common curve of the accumlation of the tetanus antitoxin ie nre-
pented on Fig.2,A. 1% shows that the antitoxin in the blood of the rabbits aprears
5 daye after'the immunization)'and it reachds thé"maximum contentjon the 45%th day,
at which ;he tempo of growing of its level 15 visibiy lessened after the 28%h day.
At the B80th day,some reduction of the antitoxin level is noted, Although hers alise

& clear phmse of the stabilization of the tiires is not geen, nevertheless the dif-

ference hetween the amount of antitoxin an the 25tho45th end 80th days isg so small

r, gy

that this period may be considered the phase of the relative atabilization of %he

[

level of the tetanue antitoxin.
T OEMPPONTY TE TOFGLO

The study of 55 individual granhs allows to collect them 1nto three basic types,
eETICe sE% avno

CUHVF TYPE 1(ser Fig.2,B), with its variuntsn to a larg rer Or araller de requgge@gpz§J
Acer ForM  13A DISSEMINATION FORM FOR INTE LLIGENCE TRANSLATION
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tetmua a.ntitoxino For variant g,character«

o R

the common curve of accumulation of *
istic 1s the stabilization of the it [ fter 45 daye, dbut in single cases there
may be also their slight increase s for Wariant *ﬁ”ﬁ"@hhz‘écterhtic is the reaching of
the maximum peak level already on the''25¢H Aay, its stabilization before the 45th
dayﬂ and @& gradual lowering at the BOCH! da¥f; Tor variaant ¥, characteristic is &
maximum peak level at the 25th day.and Tys Balnténance until the 80th day.The die-
tribution of animale according %0 the ‘variahts wnds the following:- Type I...24 rab-
bitey variant 8...4 rabbltis; variant B)..9 Fabbl 4y variant v...8 rebbite, On the
whole,the curve of Type I was observed ‘in 45 reboits. We assume that here as well
ag at the immuniszation with the edematiens anatorin, the Type I Curve defines (in-
cludes) animals of a stable character of their immunological reaction,

For the Type 1I Curve(See Fig.2,V)y characteristic is,after the rise of the
antitoxin level at the 25th day, its sharp drop at 'the 45th day and;..

¥i6,2(Full-page illustration onj page 172) s DYNAMISM OF THY. ACOUMULA-

TION of the tetenus antitoxin,(4 graphs,marked A,B,V.G.(V: left low; Gs right low)

Ordinatas carry the AU.=83 zbscissas,..days after the immunization)

{p.178) ...the further gradual reduction at the 80th day{for variant g, the curve
of the drop of titres is somevhat lavglvd au_t) an the whole, the Type II Graph waz
seen in '? rabbits; from them, variant a 'was preeent im 2. Sueh a curve may be char=
scteristic,in our opinion, for animals ‘of ‘an unstable character of .the imminologe-
ical reaction,

The Type 111 Graph{See FngZ.,G)owimth‘-t;}o ‘Mpeaks" of the antitoxin accumule-
tion--0n the 25%h day and or the 80th dey(for variant a, on the 15th and 45th days)

—=is characteristic for animals having & high immunological reactivity. The curve

of this type was present in 3 rab bbits(one of them showed variant 2 a).
In thie manner, the rabbits immunigze &lwith ¢&tanus anstoxin, according to the

character of the immunological reaction) "66ild "be sevarated into the same three
groupe as the animals which were jmmunieed“with "the edem:tiens anatoxin, It is true
that here the quantitative correlations’ ‘§f§{ tiie grbups were somewhat different(3,45,
7 rabblts,resvectively). Gh 4pe sqemdiyen.

ve were unsuccessful in showing even’ iittis’exoressed relationship betwesn

the values of the immnizing doses’ “3ECERT ﬂﬂﬁ-ﬁﬁzﬁnd ‘the tyves of the graphs of

the accumulation of the g.ntitoxins‘,"' shbes AE QpReR.T
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BTN A
It must be sald that in the rabh,ift%l;.’.ﬁhi b e /.,w.‘ojected to the combined imma-
nization the coincidence of the graph types was observed of 'che twoSTAﬁitoxins in

17 out of 28 cases. Eleven rabolts reketdf PHCATFFEr8ht ways to the simultaneous

inoculation of the two antigens, ‘Thi’s can vé &%t léinbd by the differences 1% the

antigenic and immunogenic properties of the edematiens and tetanus anatoxins. In

level
lability then in respect toj the tetanus afatoxin,’The ¢)¢y) of the edematiens

antitoxin had much guicker reached the Ma=i@H#7.nd it was reduced on the 80th day
considerably more strongly than the level"df*ths tetanus antitoxin(See Fig,1,A,
and 2,A).The same is shown by the juxtaddeition of the times of maximum secumula-
tion of the antitoxins in the different radbitss ihis 1s given in the table.

PABLE .- é:&':’-.;“_.“:,{:f:, S Sk A
et
et SHEAYLNM S, LNAR_SYUNEVaR YN VL AN RVLLVALES _ARLAR A UNSeonUl 1iUNLs

ea____-..—...__..——....—-—

TIME IN DAYS WUMBE "RAEBITS  WITH PRAX TITRES OF AVATOXIW
of edematfen’d ™ 77 500 of tetanus
- Tt AT TTTT
15 =« IR E LR~ R R °
25 14 ' R S 24
45 1 g e gy

80 2 SR
{p.174) It is possible that, during ‘the-examined’ psriod, the immune reactlviiy
of the animals was not kent on a constant Iavel: inregard to the adematiens ar-

stoxin, while this was the case in resvect ¥’ the'tetanus anatoxing but, a cer.

-'*.»'S,'e

tain tevdency to drop was deteute&, SHIyeus \?"U’ﬁ'?‘—‘—l&?if” '
CONCLUSIONR =03
E 1) A%t the singls-ghot immunization of FALULLE with purified sorbed anatoxnin

of edsmntiens and tetanus, it was found“tHEY A11*Andividual curves of the accumu-
lation of anatoxins could be basically refer¥ed ¥d three types, The type of the
graph is determined by the strength wl “FHe éﬁh’bi”i’:‘{iﬁ'}? of the immunological re..
setione characteristic for the given ¥l 5" rez a2 proo

2) There is a reason to suppose. “Chetiid Wi x?-i’gﬁa?%‘:-%ﬁe edematiens snstouin

ng pavR e

the i‘m:mnological processes are distiﬁiﬁiﬁmi‘bf%réater Lability then in regard
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to the tetanus anatoxin,

LUTHRATUR,

TOWERE T S'FAT

-~ KBALYAPINA K.T, VOpr,,Infecto'pg}g&{.,;ﬁqggzpﬁ_, 1954, No.2, p.7=23,
e E LRI RS

= GLERNY A,T. & BERR M.J., JQPQ'@!}P&WQ%:%&F ]:§31., 34: Ho,l, 116-119,

CIHY 02 CL Do
Y

. ET 5 CLTe
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P.175
W, S, KASHINTSEVA ,1.V.BULANOVA, ‘ “STAT
(¥.F.GAMALEI Inetitute for Epidemiology amd Mierobiology, Academy of Medical Sci-

ences, U.S.5.R; Dir,: Prof,S.N,MURCMTSEY)

f—nth el AL R R L - A A A R A L F-Ti,, L i MERLMVIRCE Dara TUR 28l W valR

S LtV HIV P ALV WAV Y ME 2t AT SRS N ————-———-.—.—__.—

obtaining of powerful toxins has & great practical importance, The w-rks
of a few zuthore showed that,with the use of ceilophane bags for the growth ef the
culture, toxins of gond quality can be produced.

For the vurpose of producing powerful toxine of the tetanus bacillus, we have
also employed the cellovhane bags.

Lo

A% the growing of a culture in cellophane bage, we used various utensils which

€

we modified into corresﬂondinp auitable shaves, Into a 5=11t fla k 1t“ 2.8

[
o

teres of mutrient medium in it, we let down a doubly everted bag one end of which
we tied tightly and fastened to the neck of the flask, and the other end we put on
the neck of the flask. Then, we poured phyelolbgical solution into the cellovhsne
bag,up %o the level of the gutrient medium, end we inserted a sivhon into it, with
s cotton plu, For taking a sample from the nutrient medium, we also inserted a tu-
bule into the flask; the tubnle was placed between the cellovhane bag and the nzck
of the flask,
We have arranged the fourth (flask) slightly differently. Into the fourth

we poured iwo liters of nutrient medium, and we inserted a giphon inteo it to which
we tightly fastened a doubly everted cellophene bag, and we filled it with dhysicl-
ogical solution, We steriliced the thua adjusted veaaels together with the medium

at llO°C0 after which we c~rried out the sseding in the ce110phane bagso For thie

o

purpose, 100 ml of & liguid culture of the tetanus bacillus was diluted in 3 liters
of physiological solution; with theraid of the siphénowe poured it into the bags
tc the level of the nutrient mediumo‘anétwe !3?&3!!1&1 incubated it for 9 days at
359¢,

In this way, nine bags were seeded P%!éﬁbag was controlled with a cultura

growing by the ordinary method. For thig (p.l?ﬁ we;uaed the media of RAMON ,GLUZ-

HMAN_and s medium prepared on hydrolyzate of zigh meal, The determination of the

FEHVOOEE
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strength of the toxin as well ag of thé antitoxin combining capacity of the anato-

xins was done by means of titrstion on white micee The results of the experiments
B3 00wk e STAT

are given in Table 1.

TABLE 1

PRODUCTION OF DIALYZED_TFTANUS OXIN_OK DIFFERENT NUTRIENT MEDIA

AN R, M N LYY S R T e A e T e = e o

MEDIUM TOXIN BUMBYR OF Dlm 1& RATE BY WHICH DIALYZED TOXIN
1 ml of toxin~ o is stronger than the normal
RAMON g Dialyged 100,000,000 200
regular 500,000 o g
" . Same 10,000,000¢7%¢ = £t 10
1,000,000 =
" Same 50,000,000 100
500,000+ e
FISH HYDRO- Dialyzed 10,000,000 10
lyzate fishy 1,000,000 \ =
" Dislyzed 50,000,000 . 100
regular 500,000 " - =
" Same 50,000,000 100
500,000 =
GLUZMAN ' g Same 10,000,000 10
1,003,000 7 -
® Same 50,000,000 . 50
1.6600660 -
2 Same 50,000,000 50'
1,000,000 -

From the conducted experiments it is evident that the strength of the dia-
lyzed toxin is 10 to 200 times higher than the strensth of the toxin orevared in
the ordinary way,

During the exu‘riweﬂtoit4vas noted that the groath'of the tetanus bacillug, seed
ed in cellophane baga, was slowed down ‘in comparison with the growth of the culture

in the flasks, Therefore, exveriments were arranged for the study of the dynamism

of the toxin oroduction under thege circumstaicés, For this purpose, we seeded

’
Eps;
o

the culture of the testanus bacillus 1n%c 4R &2Y¥lophane bags immeraed in Ramon®s
medium, As control, a culture was used cultivated by the ordimary methed.
The tetanus culture,poured out from“thé bage and the flasks, was checked for

3-6.9 days for growth, In the toxin wé‘detsrmined (p.177) the amount of the lethal

TETGRO G T
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doses and the units of combining(B.U, )y-pér ofié wl,iAt the same time, we measured
the pH of the toxin,we examined the glucose consumption and under STAT microsenoe
we observed the tetanus bacilli for al'teratiohel’::

Table 2 indicstes how,according to'‘the’g#adé of the growth of culture on the
Ramon medium in the cellovhane vugs, the #tiength of the toxin and its combining
canpacity had grzduslly increased, reachifig the pesk between the 6th and the 9th day,
In the control flessks, the optimum toxin Formation®was observed on the BX 3rd(third)

day of growth of culture, The pH of the dislyzed ‘toxin and of the ordinary onme ine-

2

creased from pH 7.2 to pH 7.5. The glucose,added to the nutrient medium in the
amount of 0,75%(750 mg?) ,wase determin®d by the’ dethod of BRRTRA™D., The most energe
etic exoenditure of glucose waa noted in the culture geeded with the ordinary me-
thod in which it was consumed by the 6th ‘day 6f thé growth of the culture, In the
sedium, too, surrounding the cellophane bags, tracee of glucose could be acted at
the 9th day of the cultivation of the culture,

fn
P

o

P.178 text cont,) It should be remarked that on the first day of the growth of
the culiure,in the smears under the microscope long threads cf the tetanue bacil-
lug were seen, It is evident that the ¢ildure had gwown so violently that it could
not succeed in dividing, forming threads vhich were well stained with methylerne
blue. On the Sth day the culture had fﬁ; form of bacilli with a gmall number of
spores Of the tetanus microbes, weakly'&ﬁsceptibl? to staining, On the 9th day a J
lsrge portion of the microerganisms has undergone lysis,

With cultivation of the tetanus'baciili by an ordinary method, the anmearancs
of the lysig will come later,

The nutrient medium surraunding’the;bag has not contained any amount of “e-
tanus toxin, The inoculation of 1 ml_qfi;he nutrient medium under the skin of %he
vaw of guinea pigs did not cause the 8yé§%ﬁﬁi of tetanus,

The dialyzed texin ,in comnarigon~f%th the ordinary one, is rather asuickiy ;?
transformed into toxoid, For its ccmﬁlgﬁé negtrali;ation it is enough to let iz

)

8bay in the thermostat at 37°.25°¢ for 5-6'days and to add %6 the toxin 2% nf Ffor

malin,

Having obtained anatoxins from the dialyzed toxino we decided to verify their

effectiveness on snimals,

L

It has been noted that our further 1nvestipationsg both with nhe ordinar: %o-

IE myr e mrast
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xins and with the dialyzed toxins.,v'ereid‘iéné faf:telﬁwthe‘ir filtration through a Zeliss

filter.Therefore,in view of the accum}aﬁ;ﬂon of aﬂlarge amount of miorobic bodies
L I Y I . T4 GETwE

in the cellophane bags,at the preparq‘gg.og_qf dia{l;:zed toxin we dissolved it in
EN e N *,.:.\,u?;j: " 3 ‘ - L ;

physiolqgi cal solution,

e

CHANGE OF THE PROFERTIFS_OF TETANUS BACILLI IN THE T’R‘J'E:‘SS OF_GROWING IN CELIO-

PHANE BAGS AND AT CULTIVATION BY TAY ORDIVARY (TETHOD

I g e e i L . s — St gL .1 e - -

DAYS OF INCU= TYPE OF CUL- Dim in'l - B.U,in one opH of Glucore in

Bag No,l BATION TURE _ . ml toxin mngd
Bag.No.1 3 Thread form 1,000,000 100 7,2 400
Bag No.2 Same - >500,000 >80 7.2 500
41,000,000 <100
Control Spores & -~
many lyzed 1,000,020 7100 7.4 200
bacilli o {200
Bag No.l 6 Bacilli & 10,000,000 200 7.3 160
' spores : - £a00
Bag No,2 Same 10,000,000 7200 7.4 100
o 4400
Control Spores & 11,000,000 7100 7.5 0
many lyzed B e 4200
bacilli
Bag Wo,l 9 Spores & 50,000,000 800 7.5 traces
lyzed tetan, <1600
bacilii :
Bag No,2 Same 100,000,000 2800 7.5 traces
. £1600
Control Spores & D600,000 ¥50 7.5 0
' lyzed tetan, <1,000,000 &100
cul ture

For the purpose of the elucidation of the imaﬁnogenic vproperties of the dia-
lyged anatoxins, an experiment of 1m!mnlration was arranged on guinea pigs.The or-
dinary anatoxins served for control to ti:: nrperiment The dialyzed and the ordin-
ary tetanus toxins, produced on RAMON!'s.medium, had 1,500,000 Dlm in one ml, but
the an-toxins vrepared from this toxin hadi 180" <200 B.U.

The strength of the toxins,produced on GLUZMAM'e medium,equaled 2,000,000
Dlm,in one ml, but the anstoxins prevared ‘from them had 250 B.U,

¥We immunized the animale subcutaheowsly By heans of a two-shot inoculation of

oxide
one ml of tetanus anatoxin sorbed on Al %Mdba .with 21 days® interval betwesen

D e~

the first and the second injectlons.’For theé'@antitoxin content, blond was taken
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nd on’ the 30th day after the second,

on the 2lst day after the first 1nocu‘atiéﬁ
TABLY 3 indicatcs that all the anf¥als;both’ ‘the emvrimental;ﬁ?mls and the

controls, had 20,1K1 AU, on the 21§V dély/’ft¥y the first inoculation.On the

30th day after the second injection, tHe''Pest results were obtained with immunize-

NSRS

tion of the vigs,by using dialyzed an&toxiné

CPABLE Z ST

(0.179)

— ey _-.___._..._......__._.__..____,
.-_..—.....-.—...._.._‘._.._.._._....._.—._ —

ON RAMON®S AND GLUZMANMRKSIENIXsw” pwo

SN RSN 9 AJU VISR AYL e S

ANATOXIN  MEDIUM | DIm of to-/B.U.ins ongi PHE -z NlﬁOz U.in 1fA.U.on \AoUg on

xin in onej ml of in 1°mlyml of {21st a. | 30th 4.
{ ml l tox&nw».aévms,= ) mg  {dialyzed\after 1.\ after 2.

fiuid ({inocul, ikmo cul

Dialyzed RAMON 1,500,000 150 7.3 2.5 1 >1/10 <£19.8

regular ® 1,500,000 ">150 7.4 2,5 >33 7110 L8
' Q=00 1 £ 50

Dislyzed  GLUZMAY 2,000,000 250 7,6 2,5 21 ~1j10 1,2
NI R R IY . <5

regulsr " 2,000,000 250 7,6 2,5 >33 >1/10 <15,8
' <50

Thug,the pigs immunized with the antigen vhich was prepared on Ramon's me-

dium »fter the second injection had an average of 9.8 A.U. per 1 ml of serum, The

control group contalned 4,8 AU, in the ‘game volume, The animsls which were immun.

ized with the antizen prenared on Gluzman®e medium, hed 12,2 A.U. in the experim- |
S

ental group, and 5.8 A.U, in the control group ver 1 ml of serum, Commaring with

each other,the dialyred and ordinary antigens ip this exveriment which antigens

'zni;ﬁxi'is? medium it may be eaild that the dla-

RIC AR

_ were prepared either on Resmon's or on Gl

lysed anatoxing yield twice as larep an accumulation of antitoxin, by commarieon
o S0

with the antigens prevared in the ordinary fashlon, Having obtained good resulis at

clarify

oxinso we endenvoured o gAYiyy

i " FHE RMOC

nary antigens., From the literature. 1t is known that the dialyzad anatoxins have &
smaller amcunt of admixture than ths ordinary ana%exins=

For the exnlanation of th éi%}' grade of our antieens,, the amoant of Dim
\'v~—:=~»t?£§»DtJ' 01, Fi9YAs6q roai

ner 1 mg of mitrogen was calculated in two series of dialyzed anatorins(aftez an
TUTTE P O m; & joils o

sporopriate treatment,con ainl
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ssllne, separation and filtration igﬂgﬁﬁﬁhéééigﬁﬁéfﬁlter), and aleo in two series
of anatoxins prepared in the ordinary fashion, Srar

Table 4 indicates that the dlalyzed toxim of Series Fo.594 had 1,700,000 Dlm
per 1 mg of total nitrogen, and the toxin of thia series(v.180)prepared by the
ordinary method had 200,000 Dim, In the dislyzed toxin of Series No,606 the charge
per 1 mg of nitrogen was equal to 1,450,000 Plm, and the control toxin of this
group h=d only 160,000 Dim.In this manner,in the gseries No,594 anstoxin, the charge
per 1 mg of nilrogen is 8,5 times higher in the dialyzed snatoxlin; 1n series No,606
nine times larger than with the ordinary toxin. From thie it follows that the dia-
lyzed toxins have iess baliast substances than the torins which were vrepared in
the ordinary way. Therefore, they are tﬁe‘beet sorbed on Al hydroxide, due %o
which they vnogsese & great immunizatory stimulating power,

TABLE 4

FAR- L L AL NI ) - S e

SERI®S No. ARTIGEN i f Dlm per 1 mg of nitrogen
'" 7;ips tetenus toxin

- e em v w4 W

594 Dlalyzed "1 580,000
regular fagét ﬁééOOQOOO
608 Dialysed e jiiZﬁb;éég
regular 160,000

il - - T

Having obtained good results in. thg preliminary exveriment,the lnboratory
prepared 17 gerles of dislyzed tetanus toxin, designated for the immunirzation of
horses, All together 235 bags were aqg@g@,qn@727,5»liters of tetanus eculture were
prepared ;which contained from 500,000.%0;1,000,000 Dlm in one ml of the filtrnte,
After the solution of the culture 1n,phxa%glgg;calnsnlineo after separation and
filtration through the Zeits filten{w§1§§g;t§grg of tetanus toxin were vroduced

This toxin, precipitated with a

of a stren-th of 2,500,000 Dlm ané 320 B.U. per one mi,
alumy was pﬁccesgfully used for the overimmani-
zation of horses,

CONCEYHIONS v nan -

h ¢f the dislye

1) The etrength

The dna.was 10 to 200 times higher
than the strenzth of the toxins obtained with the ordinary procrdure,

(aver) PE LIy ewg
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2) The veek toxin-producticn of)thd/pulture’of the tetanus bacillus,erown in

cellophane bags haprene o be beiwern the 6th and 9th days of thgﬁﬁyowth of the
éultui‘eo ‘Jzijéq AIEP PUG OLQ G
(p.181)

3)  with the cultivation of the;gudsurecin-the:cellophane bags as well as
with cultivation of the tetanus baciidumidp the usual way, a lysle of the microb-
ic bodies has been noted,

4} The nutrient medium surrcunfing 4he Dags:of culture does not contain te-
tanus toxin. Sy BRAY Del ON6 Wi

WX

5) The dialyzed toxin is quickegyehapged dng9 toxoid than the ordinary toxin.
6) The dialyged anatoxin,comparing:it withythe. ordinary anatoxin, ie better
sorbed on Al(0K)z, ereating a mos t noverful.denat at the immunization of the rai.

mals duw o which 1¢ has a great imm mpunigatexy stimulating vower,

gt =

7) With the cultivation of culiuregyin-thegeellophane bags, high-quality an-

~ BALAYAN B, J, M.E.7., 1955, Nooii.
~ GLADSTOYE G.P, Brit.J.Exn.Path., 1948,29:N0.5,

- MeOCLFAN D., J.Path,Bacter., 1937, 443

om,
on (>

~ PALSOW A.& STYRNT M, Natureg 1846, 15

= LM, WENTZEL & STRRNE M, Science, 194&,»&10& No 2854,

PR by
T T To
= ® = LJ
YL@ UG DGEL TOTLOLG o7
L & -

TOVBGSR Quwl ppe 500070
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TYHRLA SOXILY LRGN (pT L
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CENGL TN fle 26T
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183 . STAT-
p.183, cer oy sme v

€. 1 STEPANCHENOK-RUDNTK, S.K. SOKOLOV, ¥,A.BLAGOVPSHOHENSKII G.V,VYGODCHIKOV,

(N.F.Camalei Institute for Epidemiglgﬁy 9Hg;n}qﬁgbiqlogywAcadcmy of Medical Sci-

ences,lJ,S,S,R; Dir, :=Prof. sgNoMuromtsev)

g

u-..——.—-...—.—.—-.._—.—..,,~.

iy few, KASAHARA and TARAGI(1938) stud-

ied the action of ultrasound waves upon the diphthpria toxin and found that the

e 1}1.,« x\

toxicity of the latter weakens to a ¢ nsiﬁgr§b1q¢@egree under the action of the

ultrasonic waves, BRUMYER and EWT“WRnJ%G’aNS(iﬁwé) es well as RAYVAUD, WISMAY end
PRUD'HOMME(LS50) by studying the action of ult;ﬁsounu upon the dinhtheria snd the
tetanus toxins, observed that the dinhthoria taxin 18 very resistant to ultrad
gound, Yut the tetanus toxin is res;gtgnt only»iqfthe Vf medium(high-frequency
mediumi); in case of the action of thg ultsasound upon tetanus toxin which was
solved in physiological solution tho action renulted in « vartial breakdown of
the toxin, STRPANCH XNOK-RUTNIK QFK??WENG Ao '\GOV?SHCHENSK I and PAVLOV(1958)
studied the action of the ultrasougévxgvea upon the diphtheria toxin, and the re.
sulte which they obtained vrove the resistiance ;% the divhtheria toxin to the ac.
tion of the ultrasonic waves. . e

It 18 of interest to 1nvast1ratgﬁ§§g“action of the ultrascenic waves upon the
tetanus $orin-—, one of the powerful toxiaétof,the pathogenic microbes of the zn-

aerobe groun, which waes also the topic of the nresent resaarch,

MATFRIALS m M mons. -

Native tetanus toxin was arenarad on a medium of an acld casein hyérolyzate

&l

basls, For cultivation,the toxogenic St cthOLLE-B has bren used, The various

series of the toxin(Nos. 23193210ani ﬁﬁn\ nosaeased & very high toxicity(2-% million
o By Tnde

Dlm) and & very high antigenieity( 200.300 %,U,
Ty hie ¥{, 2 e

For the concentration of thn tqfin %ﬁf ”’%gfd of precipitation was employed

&t the iscelectric polnt with lenorma% gg th‘advanced addition of Nall uv o
XX 15%, !
v LODWLES TIALSIONTE ¢
(p.184) The concentration was mq@gﬁ%% times to Yhe volume. The native toxin had

. BETESE v
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PR f M RLEL Ny :' P
155,4 mg$h of total nitrogen, the 'mn&ﬁ&mﬁgmﬁagﬁ mgb. The purification as to

total nitrogen was realized at a.urﬁte g%f 98.32’4%0 TQI}Q sound exposure ~f the torxins

wae made with the domestically prevared ultrasocin ap-aratus UL-1 of construction

SKTB of the Ministry of the Instqgﬁ%ﬁ,&%%slﬂ ugtry,U.5.5.R. As emitters of

L)

the ultrasound in the UL=1 annaratua&xpkgﬁ-i;%iéc Odiecs of barium titanate are

used,with the resonance freouencies %{}J&%O,BQ}O ,1200 and 2400 kilocycles, The power
00U &0

of ultrasound at freaquencies of 400 .‘;-;))otnn ld.‘ocycles iy equal to & watt/cm >
w3 QP iGaRIL

and at freguencies of 800 and 1200 kilecycles it vas 10 watt/cmzc The ultrasonic

TG QG0N ¥OYDTETC

chambers are cocled by a current of vater taken from the water conduit, The cu-
TR G T uegITug oF

vette in which the sound-wiring 1: cond ted _repregenis & gluss vessel with

double walls{which makes 1t possﬂue ta bn;ae. Bu“nlﬁmentaﬂ coollng by means ¢f
L3 $ 3 cr\ ,p'ﬁ »¥ .

alcohol st EX =252 to -20°C), and wiithﬁa thgoﬁtgg.m ,{ﬁ“\ nylon film, Yhe cuvetts is
fustened on & special stend, it is imerspd intg th chamber that is filled with
distilled water, and ,in this way, the altrasonic waves pass along in a wvater
medium, C LeRTRLVL I T3

fhe sound exposure of the toxin was c‘one with saumlea of 50 ml, The vampls
naQ REatt Lo

toxin was placed in the cuvette it was coverede with a rubber cap in the chamber
CHONFHOAT T
c wa,ve.,The sound ernosure was Kept ¢

minutes long and for an hour and a half The tenmera:kure of the water 4in the
chamber was from #(plus)14°C (at the start of the ernerimpnt) to #{(olus) 27%¢

(at the end of the experiment),. The tempera!L.r of the toxin in the cuvette at ha

*J T

end of the exneriment was eoual gmat 400 kilocyclee of frequency, to plus 5%Gs

4

-=at 1200 kilocycles of freno.eﬂcypto 27"0“ and ;,1.: 2800{2400) kilocycles, to<=15%C.

SETAUOE YL TR

The samples of the sound-exposed and non—aound.,exoosed toxin were thersafier in-
T OQUGURIYSLTL S o

vestigated on e.ﬂimals(c‘.eterminatia of Dla fmin!au.m lethal dose) and BU.)
ToomE z, _C‘Q ““LE%: i

RES’JL‘!'S
Xited

TR TEA
I Table 1, the datas are nreeﬂented in regard to the action of the ultraceornic

ST LL kra-<ks Fog
waves upen the native tetanus toxine
As it can be seen from the tableixﬁhe,nau‘tae .ie.tazms toxin did not chanze ite
K LELYVAl REV

proverties under the action of the ultre,sonic waves,inasmuch as identical values
e E )

of Dim{Minimum lethal dose) and B;U (btmdin{xg units) are evidenced both in the

e ﬁﬁ“uﬁv expased 5 fiﬁs., it is possible that in
% J “urY ,u. SE

the present case,a protective effect of the ballast colloids 1s taking place which

ACSI FORM 7 13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION
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colloids are present in the native io;in;'Fbr tho ver;fication of thia, the effect
of the ultrasonic waves upon the purified concentrated tetanus tog{& wes studied,
The findings of this exvrriment are oresented in Table 2,

The results obtained in the exneriment with the examination of the concentra-
ted tetanus toxin orove that the concenirated toxin as well as the native toxin are]
resistant to the action of the ultrasonic waves and, evidently, this resistance of
the toxin is not connected with the presence of ballast colloids in the native
toxin,

(v.185) TARLE 1
ACTION_OF ULTRASDUID_UPON THE NATIVE_TETANUS_TOXIN 7
Series  NON-EXPOSED TOX, SOUND EXPOSURE =~ =~ TOXIN EXPOSED 70 SOUND
of Dim frequ, [ for ‘
toxin (3iin.let. B.U, kilocyeles/minutes  Dlm B.U,
dose) R e
231 2,000,000 200 - PR - -
. - - 1200 U7 30 2,000,000 150
221 2,000,000 200 - e - |
" - - 400 30" 2,000,000 200
u = - 800 . 30 2,000,000 200
" - - 1200 30" 2,000,000 200
l | ’ - = 2400 ““'z0 2,091,000 200
8 2,000,000 200 - e o . -
" - - 400 " 90 2,000,000 200
" - 800 "90 " 2,000,000 = 200
" - - 1200 ' leg 2,000,000 200
" - - 2400 90 2,000,000 200
350 3,000,000 100 - -9 - -
" - - 400 80 3,000,000 300
" - - 800 90 3,000,000 300 i
. - - 1200 ‘o % 000,000 300
" - - 2400 90 3,000,000 200 I
TTTTTTEESTTT ) wroungse "
Y Lon
HYLOZER FOXE
COT R T BTN T

“Aco) ForM  13A DISSEMINATION FORM FOR'INTELLIGENCE TRANSLATION
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(p.185 cont,)

T IS ﬁﬁﬁ&ﬁ‘ e
e PAERE S N

SERIES
OF
TOXIN

NO¥=E¥POSED TOX,  SOUND EXPOSURR
frequ. / for
kilocycles/ minutes

@ e e B G e B O m w & w W

TOXIN EXPOSED TO SOUND

Dlm

350 15,000,000 1500 - S 2rent -
o - - 400 off 15,600,000 1500
. - - 800 ¥ ¥6,600,£00 1500
4 - - 1200 o 15 {00,000 1500
" - - 2400 g0 15,000,000 1500
............... P A L
{p.186) COMCLUSIONS Ea
1) We investigated the action of the''al trasound ﬁpon preparations of tetanus

toxin{frequency of the ulirasonic waves ,}200,2nd 2400 kilocycles; the

power of %he ultrascund was 5 watt/cm2 and 10 watt/cm2)°

native

2) The toxic properties of the orenarations of the and of the concen-
trated toxin d4id not change by the action’of thebﬁiirascnic waves at an erntsure of
30 and 20 minutes, a

3) The ultrasoniec method of breakinéyﬁp theyifﬁfofic bodies ig- suitable for
the investigzation of the problems of the genesis of the toxinm in the micrabic cell,
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{p.187)

W,S,KASHINTSEVA ;E,A.GILIGUT, YU,B,VOLGIN, I,VcVASIL'EVADZ,YAQ;‘ITSSTYT'XOFVM
(N.F.Gamplel Institute for Fpldemiology end Microbiclogy, Academy of Medical Sci-
ences,U,5,5. B Dir, :Prof.S.N,Muromt@e¥), ', = Ferein

II:UNIZING_PROPFRTIVS OF PURIFIEDCSORBED WETANUS_ANATOXIN_(p.187-195)

e R ERTEAE

The literature has many data corrébgrsting the great effectiveness of the
gorbed tetanus anatoxin in camparisoniﬁfthfthe native preparation,

In this work we set it our task to'cofifirm thise situation on the material of
production, to study dynamically the"8ffectiveness of the native and of the puri-
fied sorbed tetanus anatoxin as well ae”td follow up for the course of a longer
time the immunizing pronerties of emalliand' medium doses of the purified sorbed
tetanus toxold on guinea pigs in cases! of dhé~shot and two-shot immunizations,

In the wreceding works of the Devartment of Wound Infections of the N.F.Gama-
lel Institute, in the erperiments on'pnimale, the high immanizing activity of the

gorbed tetanus anatoxin has been proWwed; - .

After a work of many years,with -the nhtive tetanus toxoid, and after a work

was interesting to compare the effectivenrss of these orevarations with a check
of thelr immunizing properties on guinea nigs. '

By comparing the productivity findings ahé;t‘as series gf native foxoids and

43 series of sorbed toxoids which were releaged by us during the past few years,
we have arrived at the following results,

In TABLE 1, the material is presggted on ;ye testing of the immunogeniciiy of
the nutive anatoxin during the period ;f 1952915579 and of the gorbed anatoxin
for the period of 1957-1958, TEO

Eightythree series of native onato¥n were tested on 393 guinea pigs each of
which was inoculated with 5 ml of theiHAti¥e’ tokin conteining in this volume &
number of from 150 to 1000 B.U.-s8.Thereéifter, 30 days later, each of the animala
was given 100 M.L.D, of tetanus toxini?

of two years with sorbed tetanus toxoidjunder conditions of mass production, i% i

From the TASLF it is evident that the nativé anatoxinf of 54 series(v.188)

£ A
o R Y
imparts an immnity to the animals_ which.
CIme O )
toxin,

i

acsi FoRM  13A DISSEMINATION FORM FOR INTELLIGENCE TRANSLATION
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at its inoculation into 240 gu;nea:pgjggégg the amount of 5 m1{(150 to 100 B.U.)

-nggg£:§§9m>from 100 M,L,D of tetanus

AY
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(p.1&8 cont,)

==a--—.———._.—....._.._._..-_—._ . - -

—._—u—a—u~

o o B E D
ANTIGLN@“’*—“—% n A Téﬁr'eanxi? ,,Aﬁ / s xxR

Fumber of examined series 04 AIigg 83 43

Number of pigs tmken for 240  AEEELFC ge3u v 174
erveriment e e e
Inoculated antigen in B.U, 150-1000“156.060 ‘T80.1000 40-200

At what time was the 2L-30 TUSZRMAE ~oTel.ag 13-27
decisive does given?
Amount of toxin,in M.L.D. 100 100 100 1000

100C0

| RESULTS SRS e P PO
&) ¥smooth¥(100% immuni- 240 112 352 178 (174)
zatien o BEEERG @0 ATE
b) tetanus - R 3 41 -
Percentage of non-immunized WLE LeTRT 10,46
guinez pige R »
Percentage of immnized . 89.6% . 100%
guinea pigs FATEEE L yn
@ o D e e e o . - R IGBEUETED Dl Tl e o o o :
However, the anatoxin of 29 7¢éfles indsnlated into 153 guinea virs,

could not vrrotect all animals from 10Q:M L;B.-of ‘thé-torin, The guinea pigs hav-
ing obtained the same amount of tox¥nf4l animale) died or gave symptoms of e tenas,
Consegquently 41(10,4%) out of’ ‘B Vgiinés pige Hanpened to b
The industrial materials of 43 s#FiéE%0f purified sorbed tetamus toxoid were
examined en 174 gulnea pige, The animfl#irsdaivéd ‘frém 40 to 200 B.U. antigen. Then,
13,15,16,19,20,21,22,6nd 27 days aftéF tHa 1/3d6¢10n from 2000 to 10,000 M.L. 1.
of tetenus toxin was inoculated with &7sfhglé shot into the animals, After 3%ho
veriod of & days after the inoculatiodiof the téxfn, not & single case of tetrnug
could be noted among the guinea pigs, ‘Théss dbservations permit to announce 5hat

& considerable portion of the animals(f0/4%)Y;at"a single shot inoculation of o

comparatively large dose of mative ana¥8X3d{156 €§71000 B.U.),rémained unpro trcted

——
from 100 M,L.D, of tetsnus toxin, a#id Reafivhile a congiderably smaller amouni of
the sorbed anatoxin(40 to 200 B.U.) BPoteBEE tRe afimals from a conpiderably Lor-
. tive
= ger dose of the $oxin{1000 to 10,000°%{L.D,), moreover the pro a,v?m proversiies

in the aniials are elsborated earli#%‘l' i&i&’&a?iﬁ ghan in case of the immunizao

tion with the native anatoxin,  *~o7CIx’ T°0 ATRIT 5
ACS) FORM 13A DISSEMINATION FORM FOR INTELL inNCE TRANSLATION
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Table 2 represents the 1mmunogenic£§¥’Jillﬁééés;vﬂdustrial series (p,189) of

the purified sorbed tetanus toroid relieaped by the Instituie in §¥Xry°ar° 1957~

1968, In the proceses of the indurtrinl investigations it was observed that the
guinea plgs which were immunized with sorbed tetanus anatoxin,alre=dy on the 13th
to 15th day, had sufficlent amount ofiCantitoxin to nrotect them from larze doses

of tetanus toxin(See Table).

.n

Table 2 indicates that the vnigs which received 200 B.U, of antipen, on the

wr en o e e me me

13th day have been nrotected from 2000 wbn,ﬁoaoﬁ tetanus toxing it also shows

Y .

with 10,000 . L.D, of the torin,

rom the literature it is also known that the immunization of the animals with

sorbed tetanus toxin has produced a greater reglstence to the toxin than the im-

munization of the animals with native prepvarations,

0

torin,which mice were immunized with a single :hot of sorbed tetanus =natoxin,
while the immunization of animals with the nntita nrenaration dié not vrotect the
mice from ONE M,L.D .of the toxin,
PILLIMER,GROSSBYRG ,WILLER(1946) immunired mice with{one ml) sorbed tetsausz
toxoid,snd observed a resistance of 90% of the animalc to 10 M.L.D, of the torin,
MARROVICH and VOROBYEV(1956) remarked thatfinﬁcaae of a single~shot immuniza-
tion of the znimals with emell dosmes of anatoxi%(d;oos.oaOI ml) changes in tue

reslstznce of the sanimels were observed after 14 ¢s 21 days, but with larger doses

(0.05 to one ml) such changes occurred already f on the 7th day,

In thie way, both the exnerimentalimatcrialvgiven by us earlier,snd the

problem indicate the great effectiveneae of the sorbed tetanus anastoxin in com-

M, f'\ G i

parison with the native anatoxineAccording to the data of PRIC"E,the effective-
-

necs is greater at least by 70 timenA aconsrding

s B to the data of JOROB'EVA--by
]

g q‘ﬁnbﬁﬂxgﬁw @,

100 times,
1 9L fEe goxym® o L

Above we gshowed the high resistance of the guinea vigs which had been im.
R BG B"‘LQQC{ Dy
maniged with sorbed toxoid , to the tetanus torxin, The resistance of the guines
S aU8 GI6G 1IO0% P LTI
plge to tetanus toxin is considerauly weakbr.ho'everu after a csingle-shst imm-
20N, Pk s'?
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Out of 11 guines »igs which recsi 1iof purified non-sorbed ans-

cpe D EETEITEE VEEEEYE
. toxin,at the sub:equent inoculation of them,(30 days later) wiSTAT 10,000 M.L.7, of

COBCTA MEFEG L ES.6 a6 ),

- the toxin, ten nigs survived ,and one died frem tetanue; but from the ten vigs vhich
‘ L0 PRFETAB poxIN© g =
were imminized with & single-shot of uon-gorbad purified tetanus anstoxin, after
T EEWUCE: 0 opo . Basmes ‘
their inoculation with 2000 M.L.D of the toxin, 6 pigs remained healthy, Four
e had tetanus of the second and third degree{Table 3),
JTUeRY gogong i po o

S (p.190) TABLE 2

S ___n.—-—-.——.._...._—..._._-u-_—_...-—-——-—_..-..-_—-_—...._.._

IMMUNOGENICITY OF THE INDUSTRIAL SERIES OF PURIFIXD SNRBED TETANUS ANATOXIN
for the_year s_1967-1958
HEERAE

LS 2es Ay e e o

Rumber  B,U, Days aft ,
Of pigs the texiafSme™ i 7.7 DL(M, L, D)
glven of toxin

CEs e = moa e om e a B B e

16 200 27 wonesy wifes 10,000 smooth
4 40 22 10,000 "
S LOXI 000 #
200 21 5,000 (]
200 20 LAY EG fnEg 5_"”:0003 o . "
L]
“

5]

4

4 200 20 2,000

4 200 1900 01 8062 01 sue G, 000

4 40 19 10,000 #
5 200 18 - FEY J WY AGy P00 ¢ (]
20 200 16 2,000 "
i2 40 16 i 5,000 n

12 4 15 5,000 "
i2 40 157 ¢ sfgp pus YU 215,000 NS
12 100 15 » 5,080 "
12 200 157 su o w wiuSre 2,000 ¢ ] )
12 40 15 10,000 i
11 200 13 FpRLr gre w92, 000 n
iras brebyiepronso Tt
43 174 Smooth
' el % BLeSpon seayap o : :
SN LIRES puwe i 7o h
TABLE 3,
HESISYANCE OF GUINEA PIfS I NIZED WITH PURIFIFD NON-. SORBED_TETANUS_TOXOTD
T HAUIEOONR O peitnre o LT T T

] G\NMNWNNCHUIH‘HMHNWH\‘
i~

D D e wm o e ——

Number of pnatoxin B.U, Day on which Dlm of toxin Heguls
pige per ml C i eI WA glven reroi '
TEe aprop LESLT ALY :ﬁi T f ST
11 5=7 10,000 30 1,000 10 healthy
. 1 died

10 5-7 10,000 TR e OBOPY T SORTR pO Brer2;000500 g healdhy
4 tetanuy of
Clty AT PP BOLBOY PO LTLITE iy Do U TR e 1% and i1y
degree,
S = e = s e - LRI ELENE INASRAJESpTOUE FaOmS mapayess

UAOTT LeFeWBEd PA fpe Toupyasoco e
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{p.191) In the followling experiment we have observed for eight months the dy-

namism of the accumulation of the antitoxin im the guinea pigs which were immun-

STAT

1zed with two shots of the native and of the sorbed tetanus toxoids(Table 4),

TABLE 4,

TWO-

P99 SHOT I'MUNIZATION OF THF GUINEA PIGS WITH NAIIV) AND WITH ?EBEU_TETAM_’S..
ANATOXIN

ANTIGEN MONTHS AFTFR lLst, AFTER THE S ECOND INJ®RCTION,A.U,

Inj-ctionfa.U,
1#mo. after B months after 8 months after

Native,

75 B.U. 8/ §0.1%1 8/ 4.1 5/ 1.2 4/ 0.1
Sorbed, 15/ »0.141 14/12,3 8/ 6.8 6/
3 B,U,

ATHOTATION: Numerstor,.,.pumber of pigs; denomimator.,.amount of

antitoxin,

Eight guinea pilgs were immunized with tetanus native anntoxin,with two shote,

Thirty days later, (after the first injection), cne ml of gerum of the anim-
als contained »0.1 <K 1 AU,

One and a helf months after the second injection,the titre of the animals{
sera rose %0 4,1 A,U, Five months after the second injection,the amount of anti-
toxin in the blood of the animele drommed to 1.2 A,U., and at the end of the
H¥ eighth month =<%to 0,1 A.U,

Fifteen guinea pigs were immunized with two shots of the sorbed tetanus %ox-
oid,receiving at each injection 3 B.U, of the prepar=tien.One months after the
first injection, the guinea pigs had the same amountﬁ of antitoxin as it had been

in the pigs immunized with the native anatoxin. In the subsequent period o

L]
2=
]

vestigationfiin the enimals which were immunized with sorbed anatoxin the amount
of antitoxin in one ml of serum has b-en considerably greater than in the guinea
pige which were immunized with the native prevaration,

Thus, 15 month after the second injection, the guinea vigs had 12,3 A,U,, Af=

I at 30-days’ interval, each injection being 75 B.U, of antigen,

ter 5 months,they had 6.8 A.U,,end after 8 monthe,they had 4.5 A, U, in one ml of
serum, Frem the exveriment it can be seen that the accumulation of antitoxin was
increased by 3 to 45 times above the level in the guinea vigs which had been im-

muniged with the native prenarationunotwithsténﬁing the fact that the dose of
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\ .
(p.192) the native sntigen taken for immunizatien has been 25 times larse

“he experiment shows the advantege of the sorded toxoid abTaT the st
toxin. It may be thought that the native antigen 1ls quickly eliminsted <y

gandemn; that fe¢ why 1% is also relatively a weak stimulue for the imeun

paratus.But the norbed anatoxin,dus to the depot, enters the orgavign o

28l slowly{30-60 days},and duri ng this enlire period it ovrovokes pn ooy

stimaing,

T

from Pable 4,the considerable rise in the antitoxin titre car he goor
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it is known Hthaet She =

©

ngitiveness of the organism to the antigen snd he

ivenessz of the dAcpes of

@,

he second stimulation depends uwoon the intensivenes .

the prevarsd immus

‘i.e., upon the power of the first immunizatory

lation{ ¢oL

pouer
sibiiit

sorbed antigen is higher than ¢he potential
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w0rKs we have. studied the immunizing acticsn .+ -

gorbed tetsnus anbtigen, by glving the animals mainly large doses of %i. . 200

and observin,

"'*.J

or & comparatively short veried of $in.: - caspmed

¢ us necessary in an expveriment on guinea pigs, the

fect of small and moderais doses of the antigen during a prolonged ne:

ey

in cases o

& 2 Wwo=shot immunisation,The one-ghot and this foen 00

in She cxpariment, 81 guines vigs were uged, All animels were Jivi .

.15 pige were immunized with a eingle shot, by giving each ef ¢

of sorhed anatoxin:

X3, 158 vigs were z2las given & sincle shot_ 2 B.U.

-

£II. 12 animals were given two shots.each 30 B.U,

IV, 15 pigs wvers inoccuiamted u*th two shota each 3 B U.ef anrtaxh

134

STION FORM FOR- iNTELLEGENCr TRANSLAT

(CONTINUATION SHEET)

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81-01043R004200160001-3



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/02/24 : CIA-RDP81—01043R00421600_91—3 -

R e E T

: i 4 N jo: i - e
? * | INTEELIGENCE TRANSLATION o i PAGE NUMBER
Yound infection prevention 174

Ag 8 result of the experiment,it was vroved {see TABLE S) that the gulnea
plgs vhich received a single i‘nject;on each, one month later had s"'TJZ\'T followling
accumulz tion of antitoxin:~ in groun I, an sverage of 3,1 A.U,; in group II,
)mlﬁl A.U.; in eroup III, 4,8 A U,; and in group IV, 20,1 € 1.4.U. One month
later,each of the guinea pigs oerroup 111 was still given an additional 30 B.U,
of sorbed anatoxin, and each guinea nig of Group IV was given an aidisional 3 B.U.
Then, 2% months after the second injection, in the pigs of Group III and froup IV
{p.193) the smount of antitoxin hes considerably increasedi- in 14 pige ,each of
which had received 30-30 B.U, of antige:‘; in twe sghote, the average antitoxin s-

mounted to l4.4 A,U., and in 14 pigs which were lmmunised with 3 B.U., of anatox-
equal-
in in two shois(a total of 3 ¥IME plus 3 B.U,), the titre of the antitoxin eugal-

led an average of 11.2 A.U,
TABLE 5.
DYRAMISMZ OF ANTITOXIN_ FORMATION AFTER_ONFE-SHOT ANT TWO-SHOT IMMUNIZATIONS WITH

ootu NS R Al RS Gt el 0 Tt A A e = N R~ Tl Sy A~ AL g

Group B.U.per ONE MON’I‘H}% SECHOND ANTITOXIN REVACCIMATION
Ko, injection after inj. ini. after
B.U, 2imo, 6months ¢ mo, (see velow)

1 30 15/ 2,1 eeee  14/5.3 11/2.8  7/2.5

I 3 1631 —--=  13/15, 9/1.4 5/0.5
j10<1

111 20 15/4. 30 14/14.4 8/4.5 7/3.5

v 3 15/ > 1 3 13/11.2 8/52. 6/4
10[@{1 ]

REVATCIN, AMOUNT OF ANTITOXIN AFTER REVACCIV.
{from above)

10 dayes 5 monthe 12 months

Py

1) 3 3., 6/15.5 5/13.1 2/20

(11) 3 B.U, 2/45 1/10 1/15

(111) 3 B, U, 4/27.5 1/2

(@]
q

(1v) 3 8.7, 5/56 1/30 =

ANNOTATION: Bumeravor, . , numver of gulnea pigs;
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In case of further investigations of the titres after 6 and 9 months, in

zruohly at the

STAT®

the animals of this group the amount of antlitoxin was maintained

seme level,Thus, 6 months after the first injection, in 8 guinea vigs of Groun III

it

X% ecualled 4.5 A.U., and in B plgs

months,in seven guinea pigs of Group

AU,, and in the pigs of Group IV it

of Group IV...it was 5,2 A,U. After nine
I11 the titre of the merum dromwmed to 3.5

dronped tn 4,0 AU, per one nl of serum,

In the animals of Grouv I which had been immunized with a single shot of

30 B.U, of sorbed anatoxin, 2.5 months after the firat injectisn, in 14 guinza

pigs the amount of antitoxin was ecual %o 5.3 A.U.: after 6 months, in twe

o
o

level dropmed down to 2.8 AcUc: after 9 months, in seven pligs,it

reached 2.5 A.U,

In the pigs of Group Il which received a single shot of 3 B,U, of the anti-
gen,at the eramination it anvesred the antitoxin level was
3.5 4.U. in 13 animels; after 6 months, 1t was 1.4 A, U, in 9 animals, and after
9 months it was 0.5 AU, in 5 animals,

{p.194) By comparing the obtained results it caﬁ be shewn that, in case of a
single shol immunization with sorbed anatoxin the large amounts of antigsn in-
vart & higher immunity to the animale than the one we have noticed in the preced-
ing works,

48 it can be seen, the amount of antitoxin in the two following grouns was
almost identical,

It is evident that in case of a two-shot injection it is not necessary %o
gtrive for large doses of sntigen, It is likely that there esists some kind of
1imit in this resvecty it can be also thought that the amount of antitoxin does
not accumulate in proportion with the increase in the antigen, which is slrsady
vointed out by TOPLEY WILSON(1936) and EDSALL{1953).

The reveccinstion of the animals of the fourth greup 9 months after the first
injectionymade with 3 B.U. of the aqgasdbantigeno,has glven the best results in
the animals which were immunized wﬁthygingle,shots qf small doses of the antigen,

Thus,10 days after inoculationg of 3 B.U, of the sorbed anatoxin, 6 guiues

4

pigs of Group I had an averaze of 15.5 A:U,; two pigs of Grouv II.--45 A.U.;

pigs of Group II1l=-=27.4 AGUQOJagﬁﬂﬁipigs,gf;G;ggp,IYonss AU,

Later on,we had a p09s§p1;§§xwQg”;:acg,doyn‘ﬁggvresults of the revaccination
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on a very small number of animals frpm 13 months,

¥ive monthe after revaccination, 5 nigs of Group I had 13,1 A,U.,, and after
STAT

12 months,in 2 pigs of this group the antituxin level was an average of 20 AU, In

v

one pig of Group II at the same txmaio;u was 10 A,U, and 15 A,U, In each of the
Groups I1I and IV, only one pilg remaingg‘aliveo and 5 monthe after the revaccina-
tion the pige of CGrouvn IIT had 20 A.U., ahd those of Group IV had 30 A.U,
The completed work shows the high iﬁmunizing activity of the vurified sorbed
tetanue anstoxin, its advantages in comoarison with the native nrenaration.
CONCLUSIONS,

h

H

1) Thé findings obtained with the mass preparation o
purifird sorbed tetanus anatoxins attest the great effectiveness of the latter,

2) In case of the two-shot immunization of the guinea pigs with native(?5 B.U.)
and purified sorbed(3 B,U.,) tetanus anatoxins, in a long veriod of tire(8 monthsa)
the animals retain higher immunity iﬁ case of their immunization with the nurified
sorbed vreparation( by 3 to 45 times higher),

3) The potential vower of small doses of the sorbed tetanus anatoxin is high-
er than the potential power of large doses of the native antigen,

4] 4) In case of a single-ghot immunization with sorbed snatoxin, larger amounts
of the antigen impart higher immunity to the animals,

5) In case of the two-shot immunization with 30-and 3 B,U, of the sorbed ans.
toxin, the plgs resnond with ap almost equal immunizatory stimulatioun, The increase
in the antigen up to 20 B,U, does noté yleld a larszer accumulation of antitoxin,

6) After revaccination, the amount of antitoxin is maintained at a sufficilently
high level for 13 months,
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A

(N.F.Gamalei Institute for Epide'niology aud M crobiology\, ‘Academy of ‘'ledical Sci-

Seel -5

ences, U.S.S.Ro3Dir, ¢ Prof,S anuromtsev),
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in view of the fact that data are—avail\\ble in the literature about the change
of the snecific proverties of the native “-teﬁ:s in case of their chemical treat-
ment{IZ4RD ,RAVON ,RICHOUT PILLIKER and oth rs\ we sct the goal to track down whether
the by us employed method of concentrat!en and yuri"ication of the urenaration would
change the soecific action of the native tetanua anatoxin,

For this, we investigated in respent to the snores of the tetanus bacillus,ihe
immunizing effect of the concentratpdo pnriﬁed and. of thoe purifiei sorbed tetznus
anatoxins on $he guinea pigs which were uéder the exoerimeny for testing the harm-
less ness of the tetanus toxoid; o - !

The effectiveness of the conc?ntié%éd. purified éorbecl tolanus anztoxin was
axsmined om 60 guines pigs(Table 1). o

The animals were divided into 3 tgroups‘, In mﬂ z.irst grbup ‘rre out 13 pigs
each of which received 7 ml of concentrated tetanua ana.toxin; in% ¢ qepond groun

===16 pigs each of which was 1noculatea with 7 nl of purified non—sorbed te Lny,

anatoxin; into the third group——- 31 pigs each of which peceived 5 ml of purific:

gorbed anatoxin, All together 60 serias oi‘ tetanus ana..or‘n were checkad,

Twentytwo days after the inoculation of the antigen, in.50% of the animals which

were under the experiment of testing the harmlessnesso ve determined the accumilisation

of the antitoxin.

In 8 pigs,each of which was given 7 ml(lo 000 = 15,000 B.U,) of concentrated
tetanus anatoxin, slighi amount of a.ntitoxln was neted in the meras- in 2 pige

<< 1/100 A.U., in 4 vigs 1,1100 Aou iy and in 2 pigs > 1/1oo<,1/1o AU,
ewrTiteq WIFOU
In 8 pigs each of which was inoculated with 7 nl(lO ooo - 15 ooo B.U.) of pu-
T mer s

G

Z'if:xeu snatoxin, the sntitoxin titre also he:p'pened to be very lows..a one pig EE&

wre eTve T e
£ UE FRET G

d1d not have 1;100 A:0.3 in 2 pigs 1% was 11100 A.f,m In 2 ples 11; was? 1/1oo<\1/109

-

s? g .):r’” o3
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of purified anatoxin, the

21/100 < 1/10, and in three 1

(p.198)

I

L

A B AT O X X

harmlessness of the sorbed anato¥in

AU,, in on% of the blood serum,

illus were intramuscularly injected

tion of calcium chloride.

5 M.L.D.

In eitgh guinem pigs each of which was inoculated with ? m1(10,000 = 15,000 AU,

did not have 1/100 A.U.; in two pigs 1t was 1/100 A.U: In two other pigs it was

Number Antigen in

CONCENTRATED Purified SORBTD of iml 22 daye on
pigs in AU, which
O DB e @ @ o e e e o o m e - e a m w e e - = = = e da‘nc-»-u
13 geries i3 4 2 =1/100 24 2,5-5 death
{10,000- 4 =1/100 on
15,000) 221/100 4.-8
q;tljlo day
16 series le ? 1 =1/100 24 2.5-5 deabth
{10,000~ 2 ==1/100 on
15,000) 2 71/100 458
. €110 day
3=1/10
31 ser, 31 S 25 24 12,5 =unc
(1000) -  #lgn
25 of
tatan,
CONTROLS 3 1 died in
2=3 hours
(p.199) But in 18 guinea pigs which were under the experiment of examining the

aration (1000 B.U.), at the determination of the antitoxin, it haprened %o be DE LB
Twentyfour daye after the inoculation of the antigen,sporee of the tetanus bac-
The preliminary titration of the spores on guinea pigs showed that the determin-

ation of X M.L.D, of the spores is very difficult. At the sowing of the snoree upen

an azar column the following results were obtained:

{ M.L.D, contained 3-5 sporec;

25 M.L,D.

also hanvened to be verysiswis one vig

t was 1/10 AU,

T e e o v ema e e - " —

e e e

w
>
Q
=
I3
[=]
0
o

4, U, after Given Amount Result

and each of which had received 5 mi of the BHTED=

into all animals,.The spores were in =2 104 zniu.

seeding

" 6-15 spores;

" 25.75 gpores,
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In view of the fact that the guinea pigs are very sensitive to the microbe of
tetanus, it is likely that one spore--imoculated with an aunropriategéz?itant in the
form of calcium chloride-- proves to'be sufficlent to provoke disease, Bui together
with this tube to be sure that,in case of $1ts introduction into the animal, only
ane spore will get in, does not weem to be possible, Hence, it is necessary to ure-
pane such a suspension that 1 M,L.D, would coatain not less than § goores(at the

seeding of & medium) which also will assure a 1004 mortality of the control aninsls,

siven goncentrated and purified tetanus anatoxin,

]
!!
N
But the guinea pige which completed the exneriment of teetling the harmlessness
of the ourified sorbed tetanus anatoxin snd had received subsequently an infermug-
cular injection of the tetanus svores in individual dnses from 12,5 to 25 M.L.D,,
all remained alive for 14 days without the clinical symntoms of tetanus. I
The intramuscular introduction of the svores in a 10% sclution of calcium chlor-
ide sllowed us in sll cases to noticej,after 2=3 days, vainful infiltration which
caused contractures (of the muscles) in the snimals,
In such cmses when the guinea vigs d1d not die the infiltirated tissve became
necrotic on the 10, -~ 1l4.day,
As 1% can be seen from the experiment, the inoculation of a large amsunt of
concentrated and nurified tetanus anatorin had not protect the animals from 2.5 -
5 M,L.D. of the tetanus svores, This evidently is exolsined so that the purified
preparztion is quicikly eliminated from the organism and that, for the time of staying
in the organism(p.200) of the animal, the immunizatory ap—aratus does not elaborate
sufficient amount of antibedies,which would be vowerful to cove with the develoning
infection, Apvarently,the singleeshbt inoculation of the concentrated and purified
snatoxin in larse amounts iz not enough, Since the antitetmnus serum does not noe- B
sess either a bacterissiatic or a bactericide effect{DANTOY FIL?DENS),therefore
in case of infection,in the orpanism of the animal the phagocytea are of the chief
protective role, by nhagecyti?ing and lysing the snores. In cases of deficlency in
the an-toxin, hovever, in case of a heayy trauma,with large necrosis of the tiazzues
end with the presence of blood clots which facilitate the reproduction of the bac-

teria and hinder the phagqcytegigatheh1pp:ggqu development of the microbee and the
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the‘excretion of a large amount of toxin by the bacteria iz possible, and the anti-
toxin may not show & satisfactory effect, STAT
I in our exseriments with the concentrated and purified anatoxin, as it has been
already indicated,in the exnerimental animals wé'had a small amount of antitoxin
which finally, in such an acute experiment and in the vregence of such a magseive dose
of the infection, could not protect them from tetanue, Therefore,in the present case,
it ie imvossible to talk of a change in the structure of the anmtoxin in consequence
to 1ts purificetion, At the same time, the curified adsorbed anatoxin has imparted

2 high immunity to the amimals,which immunity vermitted to vrotect them from 12,5 =
28 M.L,D. of the tetanus snore,

Since the effectivenesa of the native snatoxin, for the prevaration of which
the Stock Kolle No.2 of the B,tetani has been used, was epidemiologically apvroved,
the following experiment was staged for the purpose of a comvarative study of the
immanizing activity and effectiveness of the native sorbed and of the purified sor-
bed tetanus snatoxins in regard to the tetsnus spores.

The native sorbed tetanue anetoxin was used for the reason becauselthe effect-
ivenese of the non-egorbed anatoxins is considerablj lower than that of the gorbved
native antigens, which was found by us in the preéeding work,

For the comparative study of the antigens an exveriment of‘niggleeshot and twoe
~ghot immunigations;with identical imrmunizing doses, was arranged,with subsecuent
infection of the animals with the swores. |

in one ml, the sorved tetanus anatoxin of Series No.30 contained 200 B.U., com-
pletely sorbed on 2 mg of Al.0Oz. The supernatant fluld hed less then 1 B,U, in one =ml

The native tetanus anatoxin of Series ¥0.309 had 150 B.U. in one ml, and efter
gorptions on 2 mg of Alzo3 the sunermatant fluid coniained 5 B.U, of the antigen,

In the exveriment of the single-shot im-unization,each of eix gulnea pigs re-
ceived purified sorbed anatoxin in the amount of 20 B.U, One month after(vn,201) the
1njectionoiﬁ one ml of the blood serum of the animals, three pigs had:?oss AU,
and three had 0.1 A.U,

Two months after the inoculation, in five pigs the amcunt of anatoxin increased
to 71<3 A.U.(TABLE 2),

THEYEEA Six pige received the came amount of sorbed tetsnus native anatoxiz

(20 B.,U,).One nonth after ﬁhé injection in one of the pigs the titre waaégp°01 in
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one ml of the gerum, in ansther guinéa.pig,,it wgs}O,,OlQODl A U.; and in anotherce~
> 0.1 (O?S‘ADUas another contained exactly 1 A.U., and one vig yiel%@r%$1<3 Q?Ue

Later on, two monthﬂa after the introduc‘tion" of the antigen, the amount of anti-
toxin increased:--in three guinea pigs 1tbvas> 0.,1€1 AU,, in one pig it wae
21<3 ,and in another plg 1t was 2 A.U.

Two months after the injection, each animal was intramuscularly dnoculated with
12.5 to 25 M.L.D, of the svores of the tetamus bacillus/

Out of five guinea pigs immunized with pu.rii;ied sdrbed tetanus anatorin, one vig
died from tetanus(on the 4th day); the >"e=st remsined healthy for 14 days(see T.é.BL‘Z?,)
Out of 5 pigs which were given sorbed nathfe tetanus anatox one pig aleo
died of tetanus, The remsinder had no symptome of this infection un to the 14tb. day

(TABLE 3), ’ '

In this way, the experiment with the single-shot immunization of the pigs with
the purified sorbed and with the nat_ive .sox'bed tetanus anatoxin déd not show any ad-
vantage of any of the antigens, |

Then,we immunized five guinea pizs uith two shots of the purified sorbed ana-
toxin, and seven pigs with the native so*‘bed anatoxin, by glving & B,U, of antigen
a% each injection,with an :.nterva.; of 30 dgysgbetu-een the injections(TABLT 2 and 3).

One months after the 1njection;,the animals each of which received 5 B3.U. of the
vurified sorbed tetanus amatoxin, 1n ona al of the serum,had e slight éccumulat'}.on of
the anti’coxinﬁ@ea in four pifs it was <0, Ol A.U., sand in one pig 1t was>o 1< O 5
A.U.(TABLE 2},

After the same veriod of time, in the serum of the guinea vige whiich were im-

muniged with native sorbed antigen, a slight amount‘ of srtitoxin was alss establichedf

= in 4 vigs ~=<0.01 4.U., and in 3 pigs-= 0,01 A,U,(TABLE 3),
Then,again each of the animals was g_iven “5 B.U. of antizen more, Thirty days
after thve second injection the amou.nt of antitoxin rose in both groupas of nigs.
Thus,in the animals immunizod vith the purified aorbpd prenaration, one mi
of serum containeds= in one nigo} O°1<l L,'@ 3 in 2 ni:rs,, P13 itdo, ain enz vig,

a

/ o{u AU =

e

n one pig, .v5 <10 A.U.3 b' t ‘.n the animal'e. which were given sor>ed
native antigen, ore pig hed }Oi].ﬂlyh;ﬂ’ep 4‘p1gs had>1‘§3 A,U.: one pig had

73<5 4.U.(TABLE 2 and 3) and one hads AeUe'rwo months after the first injection znd
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10
L 3=

(p.202) TABLE 2,

Serial B.U.OF ONE MONTHS AFTER TWO NOWTHS AFTER SPORES  RESULTS

Ko, firet first injection first injection M.L,D,

inject. a.U, AU,

1 20 0,51 >1 3 1,25-.25 smooth !

2 20 . ®0,5<1 “1leg3 1.25-25

3 20 >0,5<1 13 1,25-25 f

4 20 < 0.1

5 20 £0,1 Y1L3 1.25-25 dead on 4.day

7 &0 <81 »1£3 1.25-25 gmooth

SECOND Inj, TRE ONE MO, aft,

9 5 0,01 5 B.U, 25410 12,6.25 "

10 5 >Wo.01<5 5 213 12,5-25 U]

i1 5 £0.01 5 @ PLlL3 12,5-25 de;d on 14,
day

12 5 <0.01 5 >0.142 12,5.25  smooth

13 5 €0,01 5 >3 <5 12,5.25 “

Three control guinea vigs ’ 1 dead on 3. day

D S e mm m O e W e = e e wm w e o w Wwwm o @

SINGLE_SHOT _AND_THO-SHOT IM/UNIZATION OF GUIREA_PIGS WITH_NATIVE SORBED_TRTANUS
ANATOXIN ,WITH THEIR SUBSEQUENT INFECTION WITH SPORES OF THE TETANUS BACILLUS

o Cmm e Dy wmm e e e S i T Ll e T an o om e U e e T AR M LSSV MY S

Serial B.U One months after Two months after SPORES RVSULTS
Yo, 3.inj. first injection 1gt injection M.L.D,
4.0, AU,
i5 20 »1 <3 212 12,6-25 smeo th
16 20 =1 23 same ?
17 20 >0.1€0,5
18 20 70,541 »0,1€ 1 sane “
19 20 20001 0.1 70,141 same o
20 20 20,01 7011 same dead on S.day
s%m) INJ, ONE Momraiﬁ;
B.U. after 2.,inj
22 5 <001 5 A2 0,151 : 12,5-25  dead on §.day
23 8 =0.01 5 AL same smooth
24 5 £0,01 5 > 35 " ®
25 5 0,01 5 ‘?1&:% u “
26 5 0,01 5 >1§3 ¢ . dead on 14,
. day

27 5 <0.01 5 =% 5 ' smooth
28 5 =0,01 5 PLE3 . dead on 14,

: . ds;
THREE CONTROL GUINFA PIGS 1l deadycm 3.

day

R - I R N e

e
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(p.204 cont....) one month after the eecond, all animals were intramuscularly given

12.5 = 25 M,L.D of the snorea of the tetanus guitureq

STAT
out of five guines plge which were immunized with vurified sorbed anatoxin,

one pig died on the 1l4th day; four stayed alive for 14 days without the symptoms of
disease,

Out of seven guinea pigs which received the native sorbed prenaration, one »nig
died of tetanus on the 6th day;nnd 2 pigs died on the 14th day, 4 pigs did not show
tetanus during the neriod of two weeks,

The cormleted experiment with the tﬁoashot immunization of the nige,both with
the murifisd aorbed and with the native goibed anatoxins, had showed no advantage
of the sorbed snatoxin.

The provided findings permit ¢o sugzest that the purified sorbed tetznus sna-
toxin keeps all 1ts specific properties due tm which it nrotects the animals from
tetanus as well as as it 1s done by the sorbed native anatoxin,

COWCLUSIONS,

1) The single imeculation of large dpses of the concentrated amnd purified te-
tanus anatoxin up %o 10 OOOcls‘OOO‘BoUe“dbes not progect the guines pigs from 5 %o
10 M,L,D,0f the tetenus spores.

2) The single inoculation of 1000 :B.U. of the purified sorbed tetanus amaioxin

ctects 10C% of the guinea pigs from 25 to 50 M,L.,D, of the tetanus svores,

tl
:

3) The comparative study of the effectiveness of the native gorbed end puri=
fied sorbed anatoxins showed no advantaze 6f mny preparation above the other,either
at the single-shot or at the two-sghot immunizationo_
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I. A, Laxina STAT

(Dept. of tound Infections, W. F. GAIALLI Institute for Epidemiclogy and Hiercbiclogy,
Acad. led. Sce, Us S.5.R.j Chief: G. Vo Vygodchikov)

PREVIZION_OF APrRILIITAL G4 L GANGRWE I HICE _{p._205-213)
L

% »

The study of ontibictics amd oilior various chemotherapsutic preparations in the
treatnent of cxporinental gas gangrens undoubtedly showed that the combination of chemo-—
ther. means vith spocific sera gives more hopeful results {ZEL*1IANOVICH, 19463 SOLOVYLEV,
1054; PPAICTHEOIZE, 1955, ond others)e

The purpose of the presentworis has been the study of the effeetivoness of vari-

cus entibiotics for thoe treatment of gas gangrene, but also of thoir combination with

gpecific sera in cases of infeotion 7ith seperate cultures of thc perfringens & edeme=
tiens bacilli and of the sspticus and histelybicus vibrios.

The experiments whil;were dore on guines pige concerning the treatment of gas In=-
foction with biomycin(LARTIA, VOLOKOVA, ZIIEVELISKAYA, 1959) indicated that the treat-
ment with biomycin did not give positive results if their employment started later than
3«6 hours after the infection,

t‘xer researches wore done in thelaboratery for the study of 'the new antibiotics
in the treatment of gas gangrene, Such antibiotics were tho tetracycline, SK, Ps(or RS‘?)

vhich were obtained from thc Dept. of Infectious Pathology and Exzperimental Therapy of

researches were conducted in trials in vitro and in Vivo. I

Infections, The swzmRwkemE
The "o::i.i;:t'a:t:S.O“n}é of the activity of the entibioties in th_ vitro experiments were dons

according to the nethodology described in our proceding worke

tav ®

These experiments showed that in t; vitro experiments the antibiotic tetracyeline
possesses a sonovhat larges bacteriostatic effect thvaxk than the blomycin (Table 1).
The Antibiotic UK (or CK?) has given the best rosults, by cousing a slowing down in
the growth in doses of 3.5 mlcrogram, vhile the P6’ aven in a dose of 1000 microgrars
proved to be entircly ineffectivee
(p. 206)

FIGes _(IR:‘.PH of the Change of concentration of tetracycline in the blood in

mice at Qifferent ways of its imfroduetion.

ORDINATA: Amount of the antibiotic in micrograms in one ml of hlood.
ABSCISSA: Timo of theblood taking (3-6-12-24) |
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\ o |
Ondiacram:--—Bythemouth

~Jintramscularly. | | " STAT
(p. 207) The effactivoness of the above rentioned antj,bioticg in the treatrent of gas
infection has been studied in experimeks on mice.

In advance, for 3-4 days in suecession a vhole series of experimants had been con=
ducted foxr the determination of the doses pf Tetracycline whih can be tolerated by nics
in case of the varlous ways of their introduction. With this set of experiments it was
established that the tetracyclire is ha;u:xloss in doses of 100-200 mg per Kg of body
weight given by the mouth, or 500 ng per Kg of body weight by the mouth, 100 nmg per Ko
of body weight given intramuscularly.

Horeover, ve gtudied the time entry (admission) of the antibiotic into the bloca
and its amount in casc of the different ways of ite introduction. The determination of
the tetracycline in tho blood has been carried out SSERESEESto the method of SIIIZERICH,
in themodification of KIViiAN. The conducted researches showed that, in case of introe
ducing 100 ng per Kg of body weight into miec with a -aing;le shot, with an intramuscular
injection ite maxirmum smount appears after 3 hours and it equals 4.8 micrograms per mil
of blood, while i~7it‘13;£ax~oz'al edministration it appears after 6 hours only, and morcover,
in an smount vhich igs Just one half of that measured afte;' i.m. injection (2.4 micro-
grams per nl), and this is in agreement with the data which were obtained by TISCH, CULL
and siws others (1955). ,_

The mice were infectod both with spores and with dry culture, in a mixture of
Calciun chloride, by means of an intrarmscular inoculatio;_a into their small paws.

The treatnont started simultaneously with the infection, andl three and six houra
ter. The antibiotic was administered at tiv rate of 100 mg per Kg of body weighi per
day (twice by mouth and intrs armgcularly ).

As the cxneriments have showm (Table 4), in casc of the treatment of a singledz in-

q,ﬁ

caussd Ly e Bouuvﬂ*‘m&mnni o hnvn ehout ﬂ(’? of m‘nﬁv nl .,ft"‘ nice widh odve

pLELLZRY i e

- W
IETvR

)

ing the antibiotic, either by mouth or :’.ntramscularly, simltaneously with ths infoce
tion, while if treatment starts 3 oz 6 }muifs after tleinfection the mice die,

The absence of any lind of effect with the treatment that started after 3 and 6
hotnfs provided the reason for using-;v specifi‘c sera simltaneously with ,}t};e ;emvploymenﬂi; of
the antibiotics. -
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(p. 205)
I. A, Larina

STAT
{Dept. of Uound Infections, N. F. GAIALET Institute fqr Epidemiology ard IHorobiology,
Acad, Ned. 5cep U. S.5.Re; Chief: G. Vo Vygodchikov)
ERIVI{LTON OF sXPARTLSIAL GA3 GAVGRIE TR HICE _(p. 205-21%)
* *‘ &

The study of antidbiotics and other various chemotherapeutic preparations in the
treatnent of cxperinental gas gangrene undoubbedly showed that the combinstion of chemo—
ther, means with spocific sera gives more hopeful vesults (ZEL°IIANOVICH, 19463 SOLOVEEV,
1954; PYAUYKEQIZE, 1955, and others),

The purpose of the presentworl: has been the study of the effcctivoness of vari-
ous antibiotics for the treathent of gas gangrene, ﬁut alao of thoix combination with
gpecific sera in cages of infecction with separate cultures of the perfringens & edeme-
tiens 5&@111:1 and of the septicus and histolyticus vibrios,

The experiments w‘n.:‘jé%:ere dore on guinea pigs concerning the treatment of gas in=
foction with bio::\vcin(LAE‘LIIm, VOLOXOVA, ZILAVIISKAYA, 1959) indicated that the treat=
ment with biomyecin did not give positive results if their employment started later thaa
3«6 hours after the infection,

Mt}mr researches wore done in thelaboratory for thc study of the new antibiotics
in the treatment of gas gangrene. Such antibistics wers tho tetrecycline, SK, ?s(cr Rs?)

vhich wero obtained from the Dept. of Infectious Pathology and Lxperimental Therapy of

Infactions, The sewwmwkmms researches were conducted in trials in vitro and in vive,

The titrationk of the activity of the antibiotics in the in vitro experiments were dome
according to the methodology described in our preceding worke
Thegse experiments showed that in tt&’_gvitm experinents the antibiotic tetracyclinc

possesses & comcvhat large bacﬁeriostafri: effect Hmmxk thon the biomyein (Table 1).
The Antibiotic 9K (or CK?) has given the best rosults, by causiig a slowing down in
the growth in doses of 3.5 microgram, vhile the P6° even in a dosc of 1000 microgrars
proved to be entircly ineffectives
(p. 206)

FIG.: _GRAPH of the Change of concentration of tetracycline in the blood in
mice at different ways of its imtroduction.

ORDINIATA: Amount of the antibiotic in microgsrams in one ml of blood.
ABSCISSA: Timo of tieblood taking (3-6-12-24)
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{po 207 cont,)

In the sxporiment, such doses were sslected of the specific zerg which them-
zolves, with a single injectlon, have resulted in not larger than 50% survival.
4s it can be seen from Table 5, one antibiotic given intramuscularly resulis in a
25% survival; 2 A. U. of the serum result in 65% survival, but the comblnation of
- assurss a 100Z survivael of the animals. A% beginnling of the
the mice died in 1008 of the casss regardless
whether the “reciment is with antibloties (per os and iptramusculearly) or with the
injection of lzrie doses of serum. The combination of cne with the othor will reduce

%ho death o

©, zuc there is a 20-30% survival. The tetracycline treatment of ths

mice which weoio infechbed with dry cultures of the edematiens produces only & very
iow percentzyz of survivel regardless whether the treatmert started simultansously

with the infection or from % to 6 hours later (Table 6). In case of infectlon with
spore-bearing culiture which washed clean from the toxin, when the treastment starts
simultanecusly with the infection or 3 {p. 213) hours later, the mice show a sur vival
rate equal to 100% (Table 7)ocaoo
(po 208) TABLE 1

EFFECT QF ANTIBIOTICS UPON THR AGENTS OF GAS GANGRERE

(IN VITRO EXPERIMINT)

CULTURE ANTIBIOTIC DOSE OF M”‘IBIO'I‘IC?MIGROGRAMQ PEHI%” A‘OK\« BOL
100 50 25 12 6
Porfringens Tsbracycline o O 0 5 + + + 4 -
Bdemations Totracycline ©0 O O © O 0 % + -
Septic vibric Tatracycline o 0 0 0 9 + + + +
E-E.ist;olyticm Tebracycline 0 0 0 0 2 * * + +
TABLE 2

EFFECT OF ANTIBIOTICS UPON THE AGENTS OF GAS GANGRENE

(IN VITRO EXPERIMENT)

GCULTURE ANTIBIOTIC DOSE OF ANTIBIOTIC IN MICROGRAMS PER ML CONIROI
: 1000 500 200 120 60 30 15 7 3.5

Perfringens SK o 6 o0 o o o o0 O s

1 Hdematiens SK o o 0 o o 0 003d +
Vibrio SK 6 o © 0 0o 0 00D
Histolyticus SK o o o0 6 0 o 00 ®
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Table 2 (Cont’'d)

IN MICE INFECTED WITH B.PERFRINGENS CULTURE.

EFFECTIVENESS OF COMBINED TREATMENT WITH TETRACYCLIRE AND SPECIFIC SERUK

CULTURE ANTIBIOTIG DOSE OF  ANTIBIOTIC IN MICROGRAMS PER HLT AT CONTROL
. 1000 500 200 12060 30 15 7 3.5
Tetanus s + 0 0 0 0 0 00§ +
Perfyringensg Pg $ + + o+ + 4+ 4+
Marking: Absence of growth ... O
presence of growth ...+
(p. 209) TABLE 4 :
EFFECTIVENESS OF TETRACYCLINE IN TREATMENT OF MICE
INFECTED WITH A CULTURE OF THE B.PERFRINGENS
SINGLE DOSE FREQUENCY ROUTE BEGINNING  NUMBER SURV .« DIED
OF ANTIBIOTIC OF OF : OF OF EXP,
INTRODUCTION ADMINISTR. TREATWMENT  ANIMALS
50 mg/Kg twice in intram, at once 30 17 13
3 days per os 30 18 12
i. m, 30 0 30
per o= 3 h. later 30 0 20
i. m. 20 0 20
per os 6 h. later 20 0 2
CONTROLS 20 4] 20
TABLE 5

8 FEB. 56
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SINGLE DOSE Fregqu., of Routs of Dose of Beginning HNo. of
administr, Iintroduct. serum of Exper. Surv, Died
of Treatment Animals
antibiotic
50 mg/Kg twice in oo 25 9 16
3 days - 2 at once 2 15 0
im, 2 25 25 o
i.m, 25 0 25
= 80 3 h, labsr 25 0 25
i.m, 80 25 5 e
by mouth - 25 10 15
= 2 at once 25 10 15
by meouth 2 25 25 G
by mouth = 25 0 25
- 8 3 h. later 25 4] 2
by mouth 80 25 9 7
i CONTROLS 20 4] @£
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(p. 210)

Single dose Frequency
of
Injection

50 mg/Kg twice in

3 days

single dose  Fregquency

of admin,

tuice in
3 days

(p. 211)

Frsquency
of admin.

Singls dose

50 m./Kg twice in

3 days

Wound infection prevention

=TT ?‘3{% ‘ f‘f

EFFECTIVENESS OF TETRACYCLINE THE THREATME ¥ MICE INFECTEDR-WITH

DRY CULTURE OF B. EDBMATIENS

Beginning of
- Treatment

ROUTE o
adminstr. of
antibiotic

i ° m a
by mouth

3 h. later

ab oncae

3 h, later

N W N Wl

6 h. later

o WwWw

EFFECTIVENESS OF TETRACYCLINE IN THE TREATMENT OF MICE INFEGTED WITH

SPOR BEARING CULTURES OF B. EDEMATIENS

No, of Died
Ekper o

Animaln

Doge of Surv.
gerum in

AQ UO

Route of
admin.

Beginning
ef treat,

iom, = 17
per 03 = at once 17 17

i, m, 17
per os 3 h. later 17 17

iomo 17
per o= at once 12

w sams I
per osg 17

0

TABLE 8

EFFECTTVENESS OF TETRACYCLINE IN THE TREATMiNT OF MICE INFECTED BY

HISTOLYTICUS CULIURE

Beglmning
of treat,

Route of

No. of Expsr.
admin, '

Animals Survived
i.mo " at once 20 20
per os %

20 20

i.mo ‘ )
3 h, later 3

per os

Al DADM
FLAVE=" SR ]
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Table & (Cont'd)
' Single Doge Frequency Route of Begimning No. of Exper. STAT
of admin, admin. of treat. Animals Survived Died
oMo e 2 i7 3
per os 6 h. later L 15
CONTROL . 20 o] 23

EFFECTIVENESS (F THE COMBINED TREATMENT WITH TETRACYCLINE AND SPECIFIC
SERUM OF THE MICE INFECTED WITH B.HISTOLYTICUS CULTURE

Single Dose Freq. of Route of Doss of Besginning ¥Wo. of Survived Died

of admin, admin, serum of 6Xpar.
Antibiotic A. Ug treatment animals
50 mg/Kg twlce in - at once % b
3 days per os - 3 h, later 20 3 17
- 6 h, lgter 4 1
0.5 at once 11 9
- 20 3 h. later 20 . 12 g
20 6 h., later 1z 8
. &t once 20 Q2
per os 3 h. later 20 h7A 6
: 6 h, later 1 6
CONTROL o 20 o 20

(po 212) PiBLE 10

EFFECTIVENESS OF THE COMBINED TREATMENT TITH TETRACYCLINE AND SPECIFIC
SERUM IN MICE INFLCTED WITH SEPTIC VIBRIO

Single doga Freg., of Route of Dose of Beginning No., of Survived Died
of antib, admino admin, serum of eXper o
A, U, treatment animals

50 mg/Kg twice in  i.m. = _ 18 10 3
3 days = 50 15 h, later 16 & iz

iom, 50 17 13 &

per os = ) 18 10 3

= 50 same 16 b1 iz

per os 50 13 iy 9

CONTROL 15 0 15

e
B¥S

O R
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TABIE 11
CULTURE ANTIBIOTIC BEGINNING OF TREAT. NO. OF SURVSTATD DIED
EXPER,
ANIMALS
Perfringena &= at once it 1 9
100 mg/Kg 3 h, later 10 0 10
6 h, later io 0 10
P, 8% onca 10 h 6
25 mgJg 3 h. later 30 o 10
‘6 h, later 10 0 10
EDEMATIENS at once 10 0 10
X 3 h. later 10 0 10
100 mg/Kg 6 h, later 10 0 10
at oncs 10 0 10
P - 3 ho later 10 0 10
25 mgjig 6 h. later 10 0 10
CONTROL perfringsns 10 o 10
edematiens 10 0 10

ceseoAt & treatment which started 6§ hours after the infection, 30% of the animals
died. The treatment with serum in the dose of 100 A. U,, when given simuyltansously
with the infection, gives a 25% survival rate, and if the antibiotic and » the -serun
are injected together, the survival rate is 100%, 1In case of & tregtment ‘;!.'..i‘.—h
started simulianeously with the infectlion, when histolyticus culture was used, ars
it ’atarted”B hours later, the survival is 100% in case of an intramuscular adminis-
tration. If the entibiotic is given by the mouth, the survivael rate is 75%, in cese
of a trestment which started simultaneously with the infection, but it is only 25%
if tha trestmert was begun 2 hours after the infection, In case of intramuscular
adninistration which was .delayed 6 hours afper the infection, the survival rate is
75%; if the antibiotic was given by the mouth, the rate is 25% (Table 8). The mixed
treatment with antibictics and serum in doses of 0.5 A. U. (in case of treatment

e infection) and 20 A. U. (in case of treatment
delayed by 3 or 6 hours after the infection), assures a 1008 survival rate if the
treatment was begun st the seme time with the infection; in the remaining cases the
effectivéness of the combined treatment doés not have any success (Table 9), In
case of antibictic treatment of the mice which were infected with cultures of Vibrio
gepticus, fifteen hours after the infection, at any routes of administration, we have

a 100% survival rate. The trestment which starts later than i5 hours gives only
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an sbout 50% survival rate. With the siﬁﬁi‘pgnéous administration of a 50 A. U, dose

of serum) only in the group of micevwhicp;yés given antibiotic int.raugﬁf:ularly ab

tha ssms tims when the serum was injected, seems ..b.e mortality tc ke :-euacséu
The Lrestment of mice with the antibictic 8K at a dose of 10 mg/Kg (24 hour
dose) and with Py at a dose of 25 g showed that in both cases their effective-

ness is insignificant. The antibiotic SK which proved itself highly effective in
the in Vitro experiments was completely ineffective in the experiments on the arimals
{Table 10),

The conducted work permits to draw the conclusion that the treatment of gas
infection by mesns of antibiotice should be combined simultaneously with the treat-
ment by the specific serum which nsutralizes the toxin and this itself facilitates
the course of the infection.

IITERATURE -

= ZEL'MANOVICH R.YA. Effectiveness of the antl-gangrene serums and of the
chemicals in experiment (Rusaian). Dissertation, 196,

~ KIVIAN G.¥A., BERGER M. A., & BALYSHEV N. R. Rapid micromethed for the deter-
mination of the concentration of antibiotics of the tetracycline group. Byull. ekspo
biol, med., 1956,6:

= TARINA I. ho, VOLKOVA Z. M., & ZELEVSKAYA S. A. Action of the antibiotles ab
the treatment of gas gangrene. J. Mo E. I., 1955,

— SOLOVIEY, Serum therapy and chemctherapy of experimental infection caused by
the association of microorganisms (Rﬁaaian)o‘ Dissertation, 1954,

# PUANSYKIOIZE A. at al. Oxytetracyclins and tetracycline for intwamuscular
injection, Antib.ann., 1955, 6346360

- TISCH D. E., CULL M., & DICKSON Hs L. Pharmacological study of tetracyclins
hydrochloride, Antib.ann., 1955, 666=673°

*. ® #

(p. 214, blank)
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(p. 215)
I. A. LARINA o :

STAT

{Department of Wound Infections, N. F. GAMALEI Institute for Epldemlology & Mioro-

biology, Academy of Medical Sciences, U. S. S. R.; Chief: G. V. VIGODCHIKOV).,
MORPHOZOGY, OF THE $-_snd_Re= VARTANTS_OF TYPE-A Bace BOTULINUS (p. 215-220)

The study of the variants of the anserobic microbes, in particular the study of

the variants of the different types of B. botulinus, is but slightly represented in

microbes, when they are seeded on the surface of the agar medium or in the depih,
produce diffsrent forms which are distinguished by morphologlcal and blslogical char-
acteristics (VAN EMNGPM, 1896; BEUGSTON, 1922; MEYER & GUNNYSON, 1929; CHERVYAXOVA,
1946; HATYASH & ASKALANOV, 19,1; FRENKELS, 1943). The sl';udy of ths cultures of ths
anaercbe microbes showed that, similarly to the aercve bacteria, in the process of
growth they are forming smooth and rough colonies characterized by a whole series of
properties, In addition to thess forms, there are transitlional cnes which bear in
themselves the properties of both varlants,

For the cultivetion of the Bobobulinus on cazpact culture medis, a 1,52 agar is
used, prepared rith bouillon of the tryptic digestion of meat, with addition of glu-
cose and from 10% 4o 15% of defibrinated blood of horses or lambs. By dboserving the
Bobotulinus of Type A (Memphls strain) for growth on the surface of the agar, we
were able to notlice the development of two types of coloniss:~ smooth enes and rough
ones {Fig, 1 and 2). The smooth variants wers convex; they had a round shape, an
even edge and a smooth surface, they weakly pemmitted the light, and they had a
sticky consistency. The colonies did not exceed 1-2 cm, On the blocd agar, clesr
zones of hemolysls resulted. The colonies of the rough varlant were flat; they had
very differently shaped forms, with uneven surface and edges. The colonies markedly
varied in form and sizeo |

In addition to obtaining variants of the Type A B.botulinus on agar in Petrd
dishes, we have also used cther methods applisd in the anaercbe bacteriological prac-
tice for the cultivaetion on high column of agar.

{po 216) (full page illustrations)
MICROPHOTO 1: Peripheral portion of the site of the anataxin

o g Y EATAYAT YA EE Y e I BT SR T e T A,
3 el sl b

inoculation which anatexin was sorbed to 10 mg of AlPO; after
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‘ , ' STAT
MICROPHOTO 23 Peripheral portion of the site of inoculation of

anatoxin which was sorbed Lo 4 mg of ALPO,; after 10 days (x106), .

- m s € . o e

(po 217) 1If the Type A B.botulinus is sowsd in a high agar column, more often unl
colonies grew out in the shaps of fl-‘fes {fluffs) with a thick compact center, The
colonies possessed & diffuse growth, and very rapidly they enlarged their sizes
when growing in the thermostate or at room temperature (Fig. 3).

The second types of colony whi‘chrwej got at the cultivation in high agar column
had the shape of a disk with campletely smooth flatness, of a rather compsct cou-
sistency (Fig. 4), sometimes in the form of two intersecting disks, which gave them
the shape of an asroplane,

The colonies of the smcoth variant in the high agar column and on the dishes
proved tc be slightly stable only, and they had the ability te quickly undergo a

7]
[
fE'
<
-]
€
[il]
£
[o4id
&
er

iysis. The rssearches made for the study of the csuses of thig lysi
it is linked with the presence of a bacteriophage in the S-varianta.

By using the method of silver impregnation proposed by Prof. MOROZOV for thw
study of the morphology of the cultures of the variants, we were in the position 4o
notice that, sids by slide with the bacilli of the usual form;, there were also unusual
shapes in the culiures, Espsclally many of them could be noticed in the older, 7 %o
10 days! old cultures.

{p. 218) The observed forms of the microbes presented themselves with emall heads
in the form of points whose diameter several times was less than the diameter of

the baciili, As a ruls, the head was provided with a flagellum., This form was called|
a punctiform flagellated form.

Sids by sids with the above described forms, other shapes wers also met with,
These shapes presented themselves as rings surrounded by a 1argezf amount of flagalla
of a diameter equal or larger than the diameter of the bacilli. This form recslved
the designation of anular flagellsted forms »(FQ.gs 6).

MICROPHOTO &3 Site of inoculation of the anatoxin, sorbed to
4 mg of AL(OH)3, after 10 days (x 345). | | |

«

The number of these forms was increased according to the age of the culturs,
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In case of a transfer (repﬁﬂmting) of old bouillon cultures which contain a consider- | B

‘able mumber of them, we have noticed that again the growing young csTarare conalstaed

of bacilli of the ordinary shape and it did not contain the mentioned formations,

The punctiform and flagellated forms did not pass through the bacterial fllters. o

For the purposs of detecting the existance of similsr formations in other anaercbes,

we have made cbservations with cultures of Type B Bobotulinus, and of Boperfringens

and B.betanus, and others,

(po 219) {full page illustrations) - i
MICROPHOTO 5: Peripheral portion of the site of inoculation of the
antitoxin, sorbed to 10 mg of AL(OH)j; after 30 days (xo345) -
MICROPHOTO 6: Site of inoculation of anatoxin sorbed to 10 mg of
ALPO; after 96 days (x.345).

(po 213)
The investigstions showed that in these cultures, also, the indicated ghapes

axist. In the work of SKAVINSKII (1940), according to the investigation of the

developmental stages of the spirocheta of the recurrent fever, thers is an indice-
tion about the fact that at definite stages of the:spirochebe“s development formg .

wlll appear which somewhab remind us of the above described forms, The appsarance
of these forms is related by the Author to unfavorsble conditions for the microbes!
development.

It is possible that the indicated forms reprssent one of the stages of develop=
ment of the microbes st their transition from the visible into the invisible, since
these forms were observed in dissclied lyzed cultures when the vegetative forms
happen to disappsar and the filtrates of these cultures acquire the properties of
the pixageo

LITERATURE.

— SKAVINSKII V. A. Stages of the cycle of development of ths spirocheta of
recurrent fever {(In Russian) Diss., 1940

- MOROZOV, M. A, Staining of the flagella of bacteria with gilver according
to Morozo¥e JoioB.To, 1%b, 63 660

« MATYASH, M. A. & ASKALANOV, C. P, About the digsociatioh of Bobobtulinus.
J.S.M.E-To, 1960% 10-11, The '

~ FRENKEL!, Golo Dissociation of bacteria (In Russian). Dissc, 1943.
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<CHERVYAKOVA K. I. Experimental study of the biolegy of B.botulinus in the

preserve Jar. J. M. E. I., 1940,L: 3&-0 B ‘ ' STAT

= BEUGSTON L. A. Preliminary note on toxin producing snserobe isolated from

larva of Lucia Cassar. Pub. Health Rep.,

= VAN ERUENGEM E. Investigatiens on casss of msat polsoning with sympioms of

w

botulism (In German). Zbl. Bact. Parasit., Abto 1, 19, 1, 442, 1896

= MEYFR Ko F, & GU"WYSON J. Bo Cultures of Cl.botulinum and para-botulonum,
Inf. Dis., 1929, 45: No. 2, 106,
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{p. 221)
I. I. VINOGRADOVA, B, A, PETRENKO, N.-A. PAIKINA, F. F. TSURIKOV, No ;7. MARTINELLI,
YU. B. TOLGIN

(N. F. GAMALEY Institute for Epidemiology and Mi i crobiology, Academy of Medical

Sciences, U. S. S. Ro = Director: S. No. MUROMTSEV)

USE OF CASEINE-PLANT MEDIA FOR THE PRODUCTION. OF TOXINS OF THE AGRENTS OF
THE ANARROBE INFECTIONS. {po 221 — 227) #

# {(FOOTNOTE: Report at the Conference in Kharkov in 1956).
# = =
To sveryons of ua-=-, both to him who prepares the culture medla and to him who
uses them, it is well known what & great importance the quality o_f the matritive
media has at the manufacture of bacterial preparations, That is why it is also
necessary to contimuously improve the mutrient medla, to meke the better, to slsbor-
ate new and more raticnal methods of their manufacture sc that at tha/:&i:: it should

gnawer the demands of the developing producticn.

, Until the present time the production of anmerobic and asrovic toxins of the l
f- agents of wound infections in the Institutes of the Ministryy of Hsalth Defense was
practiced on meat nutrient media.
The guestion ébout getting rid of the necezsity of using meat media remains
therefore ons of the basic problems aﬁ the mamufacture of the mentioned preparations.
: In the GAMALEI Institute, especially acute has been the question to search for
2 non-meat nutrient medium in connection with the new method of purification ard
concentration of the anatoxins.
For this purpose, ab the Institute the nutrisnt bouillons proved to be essonblal
ich are less ssturated with inert (ballast) protein compounds than the meat media.
From the paw materials which are accessible for the bacteriological institutes, E
in the GAMALEI Institute thres casein-plant media were obtzined and used under con-
ditions of production for the making of staph, toxin, tetanus toxin and of the toxins
of perfringens and septicus and edematliens. .
In dqistinction from the cvemw.’.aing majorily of casein media known in the
domestic and foreign literaturs, and used under (p. 222) industrial conditlons, the I

casseine-plant media do not require for their praparat:lon either meat or cther meat

products, including animal ferments or extracts from the liver or from the heart.
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The casein-plant media are free of ballasn pror.e:m substances which would make

B

difficult. the process of purification and concmtration of the anatmn ns according

t.o the new method .,

In this way, we succeeded to so].ve two iasxs at the same time: to get rid of

the need of using meat media and to i u’ﬁbl‘"fﬁﬁ the nutrient media which are suitable
for cbtaining toxins, with subsequent jﬁurifieation and concentration.

Before characterizing the c&seina-plamu media, one general problen should be
dealt with, which refers to all casein madia reg&rdless of their formula;, of the
mebthod of their preparation or ul"imé‘he vaéeig.ééent'e

This problem is about @asaiﬁ its;if,' ab t its Hﬁalluys about those require-
msnts which must be made to the qualif& of caaein st tha manufacture of bacterisl
preparations. This question must be raised since during the rscent times the ceselin
media attract greater and grester attention of the bacteriological institutes which
sndeavour to produce standard nutrien dia; and ihis i3 impossible 1if due atten-
tion is not paid to the quali.ty of the c&aeino

The employment of any which cgge.‘m ﬁill not only deteriora‘t.e the guality of the

media but it will also lead to waate in the production., l

Thus, the complainte of the :!.nstitutes on account £ the cwpleﬁty of the
filtration of the casein media are a@lained by the use of badly soluble abomasvm .
cassin., %The latter is msant for the production of glue, and it is not fit for ths
preparaticn of media, | B R 7

4 large precipitats of unsolved or undiges‘t.ed caaein in the process of hydroly—
sls even attests ths incorrect choico of casein, A ma.ndatory condition for procuc-
tion of highly active toxins on meat media 13 tha anploymant of fresh meat & the
preparstion of ths k=il bouillons. -

The presence of putrid produqtsr ofa. ﬁicrobic Qecoglpcsition is not permissitlis l
in the casein either. | I

We have dons scme special work %o which we invited The Vologed Dairy Testirg
ILeboratory which controls the quality of .casein in all factories of the Veloged [iz=
trict, the Upper Yologod factory which prepares the casein for us, and the controi-
ling laboratory of the Orlov Trust.which'is responsible-for the quality of ths cesein I

in the factories of the Orlov District.
The results of the conducted works -indicate what .requiremernts the casein mus:
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satisfy at the mamfacture of the bacterial preparations.
(p. 223) oo -  STAT

Thess conditions are the followings:

1) Durstion of the process of producing the caseine, including the drying, is
not more than 2 days. (48 hours)

2) The casein must be white or of light yellow color, ‘hcmoganous, with grains
of sharp edges, odorleas.

3) The fat content should nobt exceed %o

L) The acidity should not be higher than 350° (under the conditions of maintain-
ing all othsr requirenent s) o

5) The solubility, mecisture, ard ash content must be according to gtandard.

6) Absence of putrefylng Bbacteria.

The brown or dark-=ysllow coloration of the grains proves the over—heating of
the casein or the presence of iren sitts; the gray color of the casein indlcates
putrefactive sdmixbure; the melted edges of the grains Speak of flushing with water
of increassd hardness; such & water will dissolve casein. The casein with such de-
fects is unsuitable for the preparation of media. |

To the above snumerabed requirements the following caseins will answer: the
acid technicel casein of a higher and first rate (GOST=1211-41), and, as we have
established, the alimentary acid casein (TU=153=5k), under the‘ condition that it is
made only frem skimmed milk.

In this case the percentage of fat in the slimentary casein does not excesd the
f£at content in the technical acid higher and first class casein.

Identical is also the cost of the food acid caseine and of the technical acid

casein of the higher grade. However, the food acld caseine has a great advantage

.above the acid technical casein of the highsr grade.

The technological process of the preparation of the food acid casein parmits to
put a control for the quality of the casein at all phages of its preparation, imclud-
ing also the procoas of drying which is done in closed furnacss with stesm or firve
heating.

This is why it is also easier to prepare a practically standaxrd food acid cagein
under factory conditions than ¢o produ’ce‘ technicél acid casein of higher grades. The

technical casein dries under the sun, and the higher grades quicker geparate from
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the total manufactured casein than tﬁey are knowingly prepared. The advantage in
the technology of the manufacture of the food acid casein permits tosngaTcure such a

caéeih 'aé the requirement of all bacteriological institutes by the forcess of a”

single and not even too large a factory. : .-

The manufacture of a standard casein should be sought for by all the bacteric- l
logical institutes at one or two factories determined according to the indices of
the casein's quality, in agreement with (p. 224) the requiremenis for "casein used
in the preparation of bacterial preparations®. At the preparation of the cageirn-
vegetable medium we have spent some time on the food acid caseine and the technical
acid cassin of the higher grade and even of the first class.

The caselne-vegetable medium for the production of the staphylococcic boxim
and of the tetamus $oxin is composed of acid hydrolysate of caseine, yeast extrsct
and autelysate of bran.

At the preparation of the hydrolyzate, such conditions of hydrolysis are estab-

The dark humin cempounds which form ab he hydrolysis snd which inhibit the growth
and reproduction of the micrcorganisms are removed by means of adsoxrption to acti~
vated charcoal. At this step, one should be sure in advance that the given brand
of coasl is suitable for thie purpose. - Although the coal is gréded according to &
single standard, nevertheless, not all portions bf.fhe activated charcocal are iden-
tical in their quality. Adsorption should not be arranged from concentrated solv=
tions, Ab this, even with a charcoal of good quality, the clarifying of the hydiroly-
zate cannot be successfully reached, Distilled water must be added in the beginning
o thé hydrolyzate at such a rate that the pepton content should not exceed 2.5
gramB, and afterwards the coal must be also put in. -
The schtivatsd charcosl partly sbsorbs the vitamins. Therefore, in the process

I : lished which permit to avoid the removal of hydrechloric acid by means of vacuum,

of the preparation of media, ysast extracts and the autolyzat of bran is put loto

the clarified hydralyéateo B
The caseine-vegstable medium for. the production of the edematlens toxin conoista

of the acid hydrolyzate of caseine and qf corn extract, If the corn extract 1s

delivered from the factory immediately after its preparation, then only for 2-3

months will such an extract usually stay fit for the ﬁreparation of the nutrient

- media. . Should the extract be used in ths industry only after this psricd of time,
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then a preliminary test can reveal the ‘sultability of the extract.

The caseine-vegatable medlium for t.ha production of the pﬁrfringg?/ﬁtm:in and

septicus toxin consists of the caseiMafungus hydrolyzate (it is prepared by means

f hydrolysie of the protein by fungsl protease which is employed in the form of &

dry culture of Aspergillus terricola onm bran), of yeast emtract, salt solution, of

the salt of potassium, scdium and magnesium, and of whole wheat. (We refued the

Y.

cé=

inbtroduction of the com extrac

In the caselne-vegetable media, the contents in pepton-midmoleculsr products

of the split of the protein molecule shows a decisive influence upon the precess

of toxin formetion (bhese products give a positive bliuret reaction). The optimum

is a pepton content of 1.5 - 2.2 ghs

(p. 225) The caseine-vegetsble media do not contain ballast (inert ) protein nitro-
gen determinable by the method of POPE and LINGUT, which is confirmed by the abssnce

of precipitation with trichloracetic acid (Table l)o

TABLE 1
CONTENT OF_INERT Lm.m) PROPELSS IN THE CASEIN-VEGETABLE AND

CULTURE MEDIUM , PROTEIN NITROGEN AT BOILING WITH
mg% (by the method Trichloracabic
_______ e te—_ _of Pope and lingut) _ _ _ Acid _ _____
Caseine~vegetable 0 Transparent solu=
Bag. tion
sdematisns Moat peptic 27 Precipitate
Bac. Caseline-vegetable 0 Transparent solu-
perfringens tion
and .
Bac, Msat tryptic 61 Turbidity
@epbicus
Bac, Caselne-vegsetable 5 Trangparent zolu-
tetanus tiom
Meat after RAMON 109 Precipitate
Magt afber GLUZMAN 100 Precipitais

D e e T @A e WB e GD e em am WH @B O &3 D

The fungal protease causes a profound split of the molecule of the pro-

tein, and in the acid hydrolyzate of caseine the unsplit protein is removed by pre-

cipitation of the protein at the iscelectric peint with hydrochlorie acid (at PH

= ‘007)0
The dsta of Table 1 give an ‘explanation why the caseine~vagetable medin

proved to be suitable for the preparation of the purified.concentrated twm%amtoﬂné
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The GAMALEL Institute has initiated the use of the fur ngal protesses, of the
Aspergilli in the production of ‘bacterial. preparations in the year It S;nqe .
1953, the fungal protease is utilizedo..(pe 226) in the preparation of mutrient
medis which are tc be used in the preduction of t.he taxing of the anaerobes.

In this way, the field of the use of the fungal protease is gradually widened,
and at the present time the question arisea about the production of a purified con-
centrated preparation of the snayms.

However, for this purpose we think it adequate te .i.‘...e not the surface culture
on bran, but the deep culture of the Aspergillus terricola cultivated in s reagond
tube on liquid, polysynthetic meﬁium of simple caomposition.

TABLE 2,

CASEIN-FUNGAL MFDIUM PRODUCED WITH THI USE OF DIFFERENT

PREPARATIONS OF THE PROTEASE OF ASPERGILLUS TERRICOLA

SOURCE OF lcorFFICTENT
IOF ENZYME in
by 1 ml of

rolyzate

Deep aerated : Alcobol-purified
culture from concentrated
reagent tube f£rom mycella

£lcohol purified
conesntrated from
culvure f{luld ‘ , 300

Dry surface cul- Alcohol purified ’
ture on bran concenbrated 300 500

Nop-purifisd - used 300 500
in industry SERER: I

This culture is purer in respect. to content of ballasts in relation to the
enzymes, ar - of produ c'his:- f techn cally more perfect than the surface
method of cultivation on bran, fina]ly, the reagen'b is a basic apparatus in the
bacteriological institutes.

At the pregent time, we produce deap eulture of Aspergillus terricola in a
reagent vessel with a volume of 500 utersar

Not only the mycelia have a pro‘a‘clytic activity but. also the cultural £inid,

In this manner, two ways are noted fcx- t.he production ef a purified concentrated

preparation of fungal protease - fre.na !:he mvcelia and from the eultural liquidg
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(p. 227)

Under the conditions of the experiment, we made alcohol-psrifieg;soncentrated
preparations of the fungal protease from the mycelia and from the dﬁltural liquid
which had an activity of 40,000 units (sccording to Ful'd-Gross). These results
I ' can bs undoubtsdly improved, and we are working on this problem'.,

However, even with such a degree of purity, 1.5-2 g of the purified concentra-
ted enzyme replaces 20 g of fungal proteases in the form of dry culture of the fun-
gus on bran. The produced hydrolyzates do not differ as to the degres of splitting
of the protsin moleculs. |

As it is evident from Table 2, the titres of the toxins of the histolyticus,
of the perfringens and of the septicué are identical on both media.

The employment of the concentrated enzyme (fungal protease), just as much as
the use of the standard caseine, pursues one goai: jie increase the ;tandardization

of the caseine~vegetable media and, in this senss, to bring them nearer to the :

polysynthetic media,

The caseine-vegetabla media have been manufactursd under industrial conditicns
in the amount of 20,000 liters.

According to the data of the Department of Anaerobic Infectlions, t’nev prepara-
tions proﬁuced with the use of the caseine-vegetable media, are considerably better
as to strength of toxin, activity of anatoxin and as to the other indices than the
taxins and anatoxins produced on meat media.

At the preparation of the caseine-vegetable media we have been using several

types of raw material. Perhaps, such a combination of the initial substances also

creates a relationship (proportion) of all nutrient substances which are advantageous

for the toxin formation, by not oversaturating them with any single campounds with
the deéficiency of other substances.

The caseine-vegetable media have also other advantages above the meat media:-
they are very inexpensive, they permit to abstain from the use of the meat media
and of the animal enzymes, they are always sure to get raw material since all basic
raw materials are preserved in the dry form and they do not spoil. Thereforas, it
can be controlled in good time.

A1l this permits the recommendation of the caseine-vegetable medium for the use

in the production of asrobic and anaerobic toxins of the agents of wound infections.
(}Eo liter%turi gizen)
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(p. 228: Blank)
N
(p. 229) |
I. ﬁ. JTHOGIADGVA, (H. T. Gamalei Inétitqte for Epidemiclogy and Wierobilology. Acmlemy

of Medical Sciences, U.S.5.R.)

0. G. Kou0VA (Vologod Dairy Institute)

L. A. TRET'YAKOVA (Vologod Regional Dairy Testing Laooratory\

OH_TIL QU FICN, oF _THE QRUANIZATION OF T PRODUCTION_OF THE ALIE SEHDARY_ACTD
casrIn_(p._229 - 236)

* ® *

During the last few years, & new tr,ex;d« appeared in the Soviet Union in the utili-

g--for the production of nutrient media to

gation of the domestic alimentary acld casei

be used in the large-scale m:mufaeture of bactemal preparations which are to be employ-

ed in the prophylaxis and treatment of infectious diseases of man (perhussm, tetanus,

prucellosis, etce)
one of the basic problems is how to get

In the contemporary practical breteriologys

ified concentrated | co-nbined preparations.

the high-gquality puri
1 mportawbe is gained by the casein media whose

In connection with this, »pecia

use shpwed a great advantage when compared with the meat media, which is corrcborated

by the practice of the domestic institutes (1, 2) and of foreicn 1aboratories (3).

In the cassin, as Taw material for protein, the nutritive value is high which is

pmanifested in the full value of prqtein as to its amino aeid composition, and the opt-

-y

<
mam quantitative ratio of the component amino acids is joined .-ith the homogeneiciity ©

the protein, with its capacity of hydrolyzing easily, and vith the absence of any sub=

stantial amount of extraneous admnixture and contamin tion im i%t.

The use of casein media enables ’che raising of the quality of the preparations
{heightening the titre of the toxins; of the activity of anatoxins, increase of ths

cutput of bacterial mass) and, vhich is very important, i't facilitates the purification

and concentration of %the preparations.

tims (and uni:il now), thers is no casein in the Sovie: Union

However, at %}'\e precsent

~<hich is specially p» >degtined for bacueriologlcal pur:)oses.
"leco" Fim isqueg a few tmes of casein which can he

(o. 230) In the U. S. fes the
':al "orks, uut the methcms G; pr@ Juckion and the standards

recommended for bac*terlolo"l
out from kind of ecasein the mediz are

are not indicated. Horeover, i;here are no da.’sa ab
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manufactured that are released by the ‘same Fi\rm (4).

Hence, aﬁ\:xrﬂent need- arose(ad in the organizatior' of the productiszof a high-
gquality cosein vhlch is meclally des1gnated for bacteriological purposes, and {b) in
the elaboration oi‘ the corresponding standards

The present report has the folle mg purpose:

1) tc acquaint with the recults of a wide use of the food acid casein at’ the manu-
footure of mutrient nedia in the production of bacterial prepsrations (biological prod-
1cts) s

2) to rcport the preliminary findings sbout the research into the indices of the
fitness of casein;

%) +to outline the steps for the organization of the production of high-quality
casein for bacterial preparations.

The question about the ascured supply of the 'ba,b eriological institues with spacial
casein had been first raised in the Soviet Uniorn on tlm Confersnce on the Anaerobes by
the Camalei Institute of the Academy of Mediesl Sciences, U.S.S.R. (5). In 1956, in

view of the extreme importance of this problem, Joint investigations were started in

Dairy Institute, ‘and the Vologod

|..a
OCD
3
N

this direetion by the Gamalei Institute, the Vo
Regional Dairy Testing Laboratory\G)

We have investigated 30 batches of edible acid casein which are produced by
different factories of the Voloood District according to the availsble instruction,
and ten batches of casein (from the Votchin Factory of the Vologod Trust) with a mini-
mum content of fat. “Such a casein was also examined which was specially prepered by the
nxperimental Department of the “iolochnoa” (Dairy) Factory, with various deviations
from the technological instructions. At this, differen' methods 0'? 'the prevaration of
food acid casein vere gtudied:- granular, ejectoral and grainy (the usual method with
decocting) .

As a control, the technical acid casein of high and first g"adn was taken.

In the casein these were determined:~ fat, acidity, moisture, solubility and the
titres of intestinal bacteria.

In several experimental sez"ies‘, in additlon to these examinations, determination
was made alsgo of the following:~ asu < u%s::%, nH, OxXV xydation-reduction potentéal, pro-

L ) teih content according to Kjeldahl, and microbiological examninations (titre of the

intestinal grour f bacteria, nith tdentific tion of B, colik ccmumne, the nurber of
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putrefying (decomposing) bacteria).

(p(.“:2.ﬂ3_1)_4 Erom each batch of easein, acid an d enzynmatic hydrolyzates are prepared
(with fungal protease of Aspergillus ‘a;'r a).‘ F‘rom the hydrolyzate. nutrient media
were prepared according to the methodolégy‘ﬁccé‘pted by the Gamalei Institute.

The mutrient media were examined ( ested) in the different departments of the Insti-
tute for their suitability to the production 0‘-" bacterial preﬁaratioﬁs (of toxin-antitox-
ins of the anaercbic and aercbic agents of wound infection, of pertussis and dysentery
vaccines, and of other preparations).; o 7

In the Gor'*kov Institute of Epidm i _.j, a.cronlology and Hygiene, the casein media
were examined for their suitability to the preparation of tubereulin, V

The technologieal process of the productlon of the alrnentary acid casein permito
to introguce a much tougher control of the casein's quality at all phases of ‘its prepuva-
tion, including the process of its d:ryinu which muast ba done in dryers.

Sinee the chance of a natural drying at the sun is excluded from ﬁxe production of
the alinentary casein, the production o;f'v a’ casein of cdnstant indices bécomes more real.
Henece, we made 1% our goal to exa.mi'qé the :fifnes<‘ of this casein, and'. in case of posi-
tive results, to introduced it in the nractlco of preparinf* the media.

In result of the conducted inves tigatlons, it was found that the food acid casein
is completely fit for the manufacture of bactena;. prépar—auons, As an jllustration, we
quote the data reprezented in Table lo o

At the present time, the alimentaxy ac:.d casein, tha:aks to the conducted researchsa,
has obtained a wide use in the ma.nufacture of tetamue an oxm, of toxins-antitoxing of
the agents of gas gangrene, of the pertusms vaccines and somse other preparations.

Positive (favorable) results were also obtained in the experiment with the tularemia
vaceine, +ith diphtheria anatoxin.

During the past one ycar and a half, we have used food acid casein at *.:Ee preparation

of the bacterial products, not paying any attentmn to tha relatively hi

§

fat {(up to 3%) in it. Heanwhile, in the high-gra.de types of the technical acid casain

the fat content does not exceed lcS/’.,

The presence of large amount of fat complicates the prenaration of nutrient media.

In the p‘°oces<‘ of the nyuroxysio of bca.Se.h .u‘x alkalme medium, saponification of the fat
oceurs,’ vhlch makes difflcult the flltration and proteolysis, and, at the manufacture
B S 17 - g fn
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of an acid hydrolyzate, -~ the process of purification by ¢
the alimentary acid casein has been prepared with a minmum content of

TABLE 1

OBTAINED ON RUTRIENT ME

FDIA MADE FROM ALIMENTARY

AND TECINICAL CASRIN (Average data)

BIQLOGICAL PROTICT OBTAINTD ON CASEIN ACID CASEIN
FIEDIUL

- e e e e e e e m == Migentary Technical
Pertussis wvaccine a) Humber of casein batch 50 15
bg Moxphology of culture normal normal
Yield of microbi 3845 38=45
bodies, billign,s per :
on ml

Staphylococcus Ho. of casein batch 15
toxin i
Hemolytic titre (Lh)

Tetanus anatoxin Ho. of casein batch 50

Activity of anafdxin
(B.U. per one ml)

Perfringens Nc. of casein batch
anatoxin

@ctivity of amatoxin
{B.U. in oneml)

Septicus anatoxin No. of casein batch 15 15

Activity of anatozin
(B.U. in one ml) 300=-500  300=5C0

From this it was successfully gained, i.e., it was established in advance, that
at the preparation of the media, in addition to ¢he earlier employed grain casein (with
decoction) the casein can be also utilized that is obtained by the method of ejection
(Table 2).

After it has been established that the employment of the elimentary acid casein
of a minimum fat content Goss not have an effect on the quality of the produced
bacterial proparations (Table 3), the Votchin Butter Factory introduced in its practice

4% the manufacturs of such a casein for the Gamalei Institute.
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(p. 253) TABLE 2 . STAT

TI”R. OF THE TSTANUS TOXIN ANP ACTIVITY OF THS ANATOXIN ON NUTRITNT MEUDIA UT ng

BUPLOYIRNT OF EJIECTED AND CRDINARY CASRIN

ALTHSNTARY ACID Tat Acidity Moisture Toxin titre Anatoxin

CASEIN % in o of in % LE/mi - activity

- Terner . BoU./ml

Rjected 3.0 48 10,1 40 250
2.75 28 9.8 40 250

3.0 240 T 5,8 : 24 20

With decoction 3.0 48 10.1 35 250

(grainy regular)
1.92 56 9.8 22 250
TABLE

TITRE OF TETANUS TCXIN AND ACTIVITY CF THE ANATOXIN ON NUTRIENT :iTDIA VITH TIHE USE

OF CAURIL CF WII‘F’.PEnT CONTENT IN FAT

CASEIN (fo &

cid) Titre of toxin Anatoxin activity
Lf/ml in B.U./mi

ood,

# of fat ficidity in
Terner degr.

3.0 200 24 200 .
30 . 280 ‘_ 4 200
3.0 480 | 35 250
1.5 360 S 200
i 1.4 200 , 30 250
1.1 160 23 200
s At the same time it was shown that even this casein does not fully satisfy us.

o In the practies of the preparatiéh‘of the nutrient media, even with the use cf
indentical indices as provided by TU 153-54, it occurs somstimes (not so rarely) tha:

the quality of the media is subject to considersble variations (Table 4).
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TABLE 4 STAT™

SQUALITY OF CaSTIi AND TOXIN FORMATION OF THS 3AC. TETA4L AND BAC, PURPRINGENS

FOOD_ACID _ CASTIN Titre of ACTIVITY OF ANATOXIN
tetanus in B.U./ml
% of fat  Acidity  Hoisture Solubi~  toxin
in © of in % lity LE/ml. Tetanus Perfringens
Terner »
3,0 48 10.1 0.1 35 250 -
3,0 48 10.1 0.1 21 150 -
27 60 . 9.5 0.1 i6 100 -
30 60 10.4 0.1 24 150 -
1.1 20 9.7 0.1 ‘14 : 50 -
1.1 06 9.8 0.1 28 200 -
3=0 16 9-7 0.1 - ~ - 400
3,0 12 9,5 0.1 - - 100
TABLE

THE PREPARATION OF THE PERTUSSIS VACCINE

(output of bacterial mass in billions per ml)

CASTIN Normal DISTURB.NCE OF TRCHNOLOGY AT VARIOUS PHASES
techn,
a b c d a
HEADINGSs

a...increased fat content; b...single washing;
C...preservation in cold water; d...disturbance of
temperature of drying; e...oubsequent sterilization

of casein
With decoc- 38 25 24 30 46 13
tion
Ejected 44 16 23 28 39 -
Granular, by 39 16 23 48 29 -
food tech-
nology
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(p. 235) For the purpose that the cause of this variation could be ex;seﬂ-T-i-iined. the food

acid casein has been worked out in the Experimental Department of the "P-'lélochnoe" (vairy)

Factory according to the normal technology and with factory devications from the tech-

nological process at various phases of the manufacture.

Thereby, three types of casein were mede:~ grainy (the ordinary acid casein with

decoction), ejectsd and gramular (7). In each of these tynes six variants were in-

ciuded:~ normal technology, with increase of the fat content in the mixtuve (0.9%),

&

gingle washing out, increased temperature of drying, preservation with cold water for

a day before dyying, and sterilization after riryihg at.one atmosphere for 10 minutes.

The quality of the nutrient ‘media we judg% according tc the yield of the bacte-
rial mass at the preparstion of the pertussis vaceine ('I‘able 5).

The obtained results show the depenﬁeﬁc,_ca of the quality of fhe nutrient media
upon the defined parameters of the technological process, namely:-from the cascin of
all three types t»§hich was elaborated éccor@iﬁg to the normal technology, nutrient
media were obtained of the greateat yleld of microbic mass; at the same time, as all
the other variants have given rather bad:,»resxﬂtsg

The obtained results also prove that deviations from the normal technological
regime will show a substantial influence;upon the quality of the casein which is
designated for the manufacture of mutrient media, even though theéa deviations would
not disturb the standard. In this way, the experimental investigation and the prae-
tice of the wide employment of casein in the production of bacterial products coxrrobus . i
rates the necessity of having an organization for the production of a special tyvs of
casein for these purpose. Such a caSein may be obtained on the basis of the food
casein, with the elaboration of the separate details of the technical process and of

the chemical bacteriological control.

CONCTIISTONS

1. A% the present time, @ new trend appeared in the use of the domestic food
acid casein at the manufacture of nutritive media to be used in the production of -
bacterial preparations.

2, Thanks to the conducted examinations, the domestic food acid casein has been

8 FEB. 56 . {CONTINUATION SHEET)
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%, It was established that deviations from the normal technolog&T;i regimen of

the casein®s production will have a substantial influence upon the quality of the
3 .
bacterial proparations. Yogether with (0.236) this, in case of identical indices of

the quality of the casein of the stipulated standard, th
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used the first time for the manufacture of mutritive media (TU 153-54) . \
yields of microbic bodies do not seen to be identical.

4, The casein which completely satiofies the requirenments for the manufacturs
of bacterial products may be obtained under the condition of elaboration of the sepa~ i
rate details of the technical regimen of the production of the focd acid casein, i
furthermore under the condition of making the standard of casein for these purposes
more accurate and of organizing a special departaent which is outfitted with modern
equipnment.
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(po 237) G. V. VYGODCHIKOV.
(Chief, Departuent of Weund Infections s N. F. Gamalei Institute of Epidemiology and
Microbiology, Academy of Medical Sciences, U.S.8.R.)

RESULTS AND. PERSPECTIVES OF THI ACTIVE DMIZATION “ITH CQUBINED PREPARA=~
_

TIONS (p. 237-247)
# 0w B

One of the mors important problems of modern immunology, of both its theorati-
cal and praetical branches s is the problem of active immnization with combined
preparations. From the view point of theory, the bagic ideas of the laws of anii-
taxic immunity are chiefly based upon the results: of research obtained with native
anatoxins (RANON, GLENIN, ZDCROVSKII, VO::KRLSEN""II, PONOMAREV, KHALYAPINA,
ROZHKQVSKAYA, KLIMINTOVA). At the present time, a considerable number of facts is
accumulating which point out the significant differences in the imminological pro-
cessss that can be provoked by native and by purified uorbed preparations,

From a sclentific practieal point of view s the creation of the facility to
irmunize with a single combined preparation which contains a number of antigens
acting simultancously against o few diseases uwakes such easier the task of the walue
able performance of wassive prophylactic inoculations. In this manner, the staging
of the problem itself has required the carrying out of important experimex;xtal TR
searches, on the one hand for the purpose that a theoretical foundation should he
created for the employment of tlie combined preparations, on the other hand with
the goal that the advantapes of the use of combined preparations should be practi
cally realized, |

Numercus datz in the literature of the recent timea ahout the pathogenesis
and immnity in case of wound infections prove that the most effsctivemt and pros—
pective trend in the fight with these infections is the solution of the problem of
active immnization., If we consider that in the pathogenesis of the tetam.v.s, of
the gas gangrene and of the staphylococcic wound infections the leading factor is
the mtmwuon by the corresponding toxins, then, of course, not only the road
t.owards dmmunization and the immunogenic factor are determined, but also the ong
result of the immuwnization--the creation of a stable :h..munity,

(p. 238) Durify a number of years the collaborators of our Department have studied

the various aspects of the problem of cambined Immuinization against wound infections
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(such as by tetanus, gas gangrenex‘,w‘;gfap;}‘elbécccﬁs,‘ and .others,

_ An »the present tim.f::, there is an ample opportunity to sum up some qfthe results
of the ‘écientific in the field of spedific prevention of infections which cah be
realized with the aid of immunization by using‘tk;e preparations c&nposed of a fow
components, which assures the creation of nonésus cept.ibilit,y at the same time to
several infections.

Together with this it 1s appi'opriate to critically consider a number of probe-
lems which arise before us and before Q@lpr investigators as a result of experimental
works and which demand a solution in further resggrcheso

The considerationgwhich we presented are a short generalization of the resulls
of sclentific investigations which had bqén conducted by the collective of the
Dspartment of Weund Infections of the N. F. GAUALEI Institute of Epidemiology ard
Microbioclogy, and also by other collectives of our Institute.

These results have been the consequence of a harmonious work for the solution
of the fundamental gquestions of the inoculational prevention of infections which
gusetions were set in accordahce with the -contemporary theoretical ideas in the
study of iumunity and in accordance with the scient.iﬁc practical interpmﬁatim/;
of these concepts in the creation of new canbined preparations which assure a non-
susceptibility, first of all, to wound 4infections. .The fundamental questions which
were subjected to study have beens

FORM AND QUALITY OF THE ANTIGENS USED FOR ACTIVE IMNUNIZATION by mesans of

cambined preparations.
It is generally known that the native preparations—-both anatoxins and alsc
- corpuscular vaccines——poseess an ability to immunize against a number of cerreaponid=
i ing infectlons. However, the native preparations hava a serlos of deficiencies:
1) they contain different substances which do not have any immunoganic activity,

- 4, e,, which ave bellasts (inert substances), since.the nutrient media on which

these inoculstional preparations are produced are themselves in a great part a mix-
ture of diffsrent substances that can be hardly defined chemically and that i=
unstable in respsct to 1ts chemical characteristics and eompogition; here it should
be remembered thet, in case of manufacturing the anataxins on meat nutrient medie,
4the separation of the fractions which:are the most active in an immuncloglcal xelz~

tionship. is accompanied usually by -great losses .of antlgen;
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2) at immunization, many native préb"a.rations do not stimulate sufficiently
strong immunity, inasmuch as a rather large (up to 15% of the inoculatsd) group
remained refractory (p. 239...according.to the pattern of the native diphtheria
anatoxin), We agrecd also with the results of t,l;e experimental researches which
KASHINTSEVA carried out in refere:ce to the native tetanus snatoxin in which experi-
ments the group of the refractory people was also rather high (10.4% of the inocu-
lated persons);

3) in reference to gas gangrene, fg};a immunization with native pregarations
(anatoxins )-~not speaking now of the anacultures-—as the previous investigations
of ZELEVINSKAYA (1935), PENFORD and TOLKHORS (1937), of KONSTANTINOVA (1944), of
LOGAN and T (l%ﬁ)a of VIOTERS and MOLONI (1949 and of cothers had shown—doss
vith respect to the Cl, perfringens.

BEven the production of the "dialyzed" toxins at the cultivation ot the tbxigmic
stocks of the anaercbes in cellophane bags, as ventured by Zm‘EVINSKAYAP. GIL'GUT,
KASHINTSEVA, VLASOVA, has not solved the problems of immunization agaiﬁét wound
infsction by means of native preparations. :

It is at present well known to us that the quality of the antigen which is
used for the initel immunizabtion has a rather important maaning for the ultimate
immunological effect that can be reached under the compulsory condition of the
employment of a remobe revaccinatlon, which had been shown by ZDRODOVSKII and his
COWOTKOrs S

L) there is also no ground to prove that the employment of the native enatox-
ins is irreal for the creation (making) of combmsd preparations on account of %Lhe
large volume of the injected (introduced) preparation.

In connection with what was pointed out the need arcss to employ a number of
methods which concern: 1) the purification of the native anatoxins from the ballast
substances, and 2) the concentration of the produced antigens.

It should be remarked, however, that the highly purified anabtaxins which <an
be used for immunization do not create sufficlently long immunizatory stimulations, '
and they possess a weazk immunogenicity. ; This is in agreement with the resulis of
the regearches mfxidke which were con:_i_nc_!s_gg} by ALLOVA, KRYZHANOVSKEX and PEVNITSKI
in relatioh to Zho immunizing effect o:-ﬂ,-the perfringens anatoxins., As our investi-

gations showad, the immunogenicity. of.the. gangrene anatoxin is in direct ratic to
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the complex of cenditions, and not only to the high level of its purity, although
the latter also has a very important meguing. ) -~ STAT

Tﬁe contemporary status of the atgdigg, of the antigens and the bz'ca,d” develop-
ment of the immunc-chemical ressarches gives an éppqwtunity to considerably
strengthen the range of activity of the preventive preparations, by the employment
of the purified and concentrated preparations simultanecusly agalnst several infec—
tions. The ccmbined active immunization hz:a.s a profound importance and it repre-
sents the only reliable method of the preventicn of such multi-microbic infecticnz

as the gas gangrens.

The inclusion (p. 240) of the tetanus anatoxin and of others in the complex of

the gangrene anatoxins mekes 1t poss.:lble: to obtain a preparation for the active pre-
ventinon of wound infections. The serious. course and the high mortality, which are
characteristic for the wound infections, and also the defective effectivensss of the
therapeutic sera justify the demand for the creation of a cambined prévantivea prepa~
ration,

The problem of combined preparations. cpens an effectively new stage in the
field of practical immunology. It guides to the need of producing new, mors megern

and more effective antigens.

The production of immunogenie cambined preparations for the immunization ageinst

wound infections must proceed simultanecusly along the following four directlons and

onnected with: 1) search for new mutrient media which are the simplest

it must bs comnec with

and the best for toxin production, and t'_k:g.cbtainiﬁg of the toxins; 2) study of the
procedure of making the toxins harmless which were produced on the above indiceiad
nutrient media, for the purpose of producing the least denaturated antigens fmsdix
(anataxins); 3) elaboration of the methods of purdfication and concentration of the
toxins and the anstoxins which methods would allow that, with a small volume of the
preparation the maximum {mmunological effect is achieved as a result of the achtive
immunization; &) study of the process of sorption of the anatoxins for the purpose ’

of reinforcing their antigenicity axﬂ;ﬂmqgenicity:p_

‘The investigations .hich had been conducted in close harmeny . with the Depart-
ments of Biechemistry (V. A. BLAGOVESHCHENSKII) and of Nutrient Media (I. N. VIHCG-
RADOVA) for the ssarch of the simplest (non-meat) culture media, allowed us to ro=

SR 0

main with the putrient medla which in their basis have tr drolyzate of casein.
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As a result of the utilization of leas cemplicated (non-meat) culture media, the
produced toxins of the agents of gas gangrense, of tetanus and of the ~STATshylococcus
are sufficiently strongs capable for a rapld detoxicaflon and for a transition into
ana.téxins, which is connected with less deﬁaturaﬁion of the produced antigens. For
the §roduc%ion of the pwified and concentrated anatexins, all existing methods of
preéipita‘cien and of the purification of the antigens have been 3nvestigated (VOLGIN,
AKATOV, DAVYDOV, and coworkers of the Biochemical Department). At the final score,
for the production of the purified and concentrated anatoxins, V. A. BLAGOVESCHEN-
SKII's suggested methods have been used which are based upon the initial preciplla-
tion of the antigens at bthe isoslectric point with hydrochloric acld, with a sompul-
gory subseguent purification by acetone or alcchol at low temperatures.

Methods of purificatlon, concentration and sorption of the anatoxins have been
worked out which permitted to make preparations of high degree of puridy, containing
s sufficient immmnogenicity in a small volume, (p. 2»1) In this way, as a result
of the investigations which had been conducted during a number of years by the co-
wp’rkgfs of the Gamalei Institute of the Academy of Medical sciences, U. S, S. Rop
methods have been worked out for the pre
n@s's of a number of preparatlons was studied for activa' jmmunization--of complex
anatoxins and. of vaccines of different composition, such as, for instance; the &ri-
anatoﬁdng tetraanataxin, and obhers which are camposed of the anataxins of %etanus

and gangrene 1n differant comblnations.

JELEVINSKAYA, VOLKOVA, KONSTANTINOVA, BULATOVA, 1944~1950; VIGODCHIKOV, VOLKOVA,

ZELEVINSKAYA, VINOGRADOVA, GILIGUT, KASHINTSEVA, LARINA, VLASOVA, 1954-1956, had
been working on methods for the manufacture of the polyasynthetic culturs .med:iﬁ.a
and thoy showed the possibility of producing on these media active tetanus and gang=
rené éna§uxinso ' ; '

By tle researches of BLAGOVESHCHENSKII and collzboratcrs, in 1954-1956, methode
were worked out for the purification, concentration and sorption of the differant
amtoﬁﬁs, and, togetherl with ZELEVINSKAYA, VOLKOVA, LAR;[NA and others, preparaticns

were mamfactured which are highly active 1n immunological respect. In subssquend

investigations, the high immnological effectiveness of the manufactured preparations

was demonstrated in experiments on animals and at the immunization of pesopls.

As a result of these Pesearches, the suggested combined preventive preparations
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have been also studied against tetanus, gas gangrene and against other wound infec-

tien 3= the trianatoxin, tetra-snatewin, the Preparation SPES, the pS.,T.‘}uaaanatcadn,

and o‘t;herso .
The results of the studies of the antigenicity and immunogenicity of the in-
dicated preparations wers rapeatedly supplied which permits me to cmit the detailz,

It is necessary, however, to underscore that the immunological effect in refercyc ‘@

EX -

~5 sach cempenent which goes into the camposition of the combined preparation dous
not noticeably differ from the effect. which can be cbtained at the immunization with
the ssme compenents when taken in the form of single antigens.

A% the present time the following results have been reachsd:

1) Complsted are the investigations on the tolerance and the immmnclogical

tiveness of the preparation which was inproducad into the practice of the Public
Health Service,

2) Suggestlion was made about the purified sorbed p:éparaticn for the prevention
of wound infections—~, the trianatoxin, which posssssas andimminological effective~
ness on experimental animals and for the human contingents {Dissertatisa of KONDRAT ¢
EV, works of PONGMAREV, BRYZGALOVA, #nd others),

Abontimued instruction iz maintained about the mamifacture and the control of

$10 QR 41

this preparation.

(po 242) Finished are the investigations about the tetra—anatoxin, and its immune-
logical effectiveness has been investigated. A temporary ilnstruction is kept cn
a@bout the manufacture and control of this preparation;

3) A method was elsborated for the production, and a purifisd sorbad penta-
anataxin was created which is composed of the trianatoxin and the Type A and B bobu~

linus camponsnés.

Investigation was dene on its immunclogical effedtiveness in emrimentaa and

CCompeletion, )
proofs were producsd sbout the absence of an mmunological concurx‘enc%of the arbie
gens 1o the taken doses. The tclerance and the immunological effectiveness fox

human beings will bs gtudied in the jJoint work of the Gamilei Institute of Lpederiol-

Do monsd 102 -.«,-\L

d Microbiclogy and of the No. 1.laboratary of t;he Kirov Military Msdical
Acadeny (Director: I. I - DAL'BERG) in-1959..,

&) A study #as conducted of the p:gparation which is composed of the penta-

effectivensss of the purified sorbed totanus anatwiin, They revealed the high effec~
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anatoxin in combination with chemical vaccines made from the antigens of the mi-
crobes of the intestinal group (pelyantigen; Institute of Epidemielogy ind Micre—
biology), which wers produced with the Aid of the watsr-phenol method. The 11mnimc=
logical effectiveness of the preparation was expérimentaily established, and no
immunoclogical concurrence was found between its components.

5) In the year 1959 the experimental study of the tetrapolyvaccine of the
Gamalei Institute is planned which ls composed of these components: typhold O and Vi,
paratyphoid B, cholera and tetanus, In 1958 a study was made of the immunclogical
effectivensss of the polyantigen of the Gamalel Institute on human beings, which
polyantigen consists of the antigens of typhoid @ and Vi, of paratyphoid B and dysen=
tery (Flexner and Sonne). By & comparison of this polyantigen with the NI I S I
polyvaccine, the sgtudy gave the following resultss in respect to tolerance, the
Gemalel Inktitutels polyvaccine is 2-3 times less reactogenic than the NI I 51
polyvaccine. |

The Gemslei Ihsﬁ;itute“s gXx polyvaceclne repeatedly caused a lowering of the
morbidity from typhoid fever in 6-8 times. In the blood of the inoculated, suffi-
cient amount of the tetanus anatoxin was detected (0.1-3.0)s

6) Experimentsl preparations were produced for the prevention of childhoed in=
fections: aa) against diphtheria and tetanus; instructlon is continued for the prepa
ration and control of this product; b) against diphtheria, tetanus and pertussis.

The immnolcgical and epldemiological study of this product is conducted onm
human contingente.

7) A start was mades in the research for making a product against wound infec—
tions and bectulism, The preparation consists of the trisnatexin and the botulinus
camponants of Types A, B. C. Eo

At the present time, a mathod is being worked out for the purification and
concentration of the botulinus components of Types C and E, and work. 1ls progressing
for the perfection of the methods of purification and concentration of the botulinus
anaboxins of Types A and Bo
{p. 243) A rather importani question for the construction of canbinad preparations
that are valuable in immunoclogical respect is the question of the guality and the
ratio of the antigens in connection with the appsarances of an lmmunological concur-

rence among them. At the present time many obaervations heaped up which shaw Shat,
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in case of a simultaneous immnizetion with a mixture of antigens, the immunological
effectiveness of one or of several of them may be lowered. This cbsS/Ltion has
already long ago attracted the attention of the investigators, and at the present
time it can bé congidered proved that, under definite conditions, as a result of the
®inmunological concurrence of the ss.vnt.:i.gn'.uiex"‘9 considerable dscrease happens to occur

ric propsrbies of the separate components of the combined prsparstions

s 190%; BARR & LLEWELLYN-JONES, 1953 = 1956; ZDROVSKII, 1950; VOSKRESEN-
SKII & LEBEDEVA, 1956).

The amcunt of the componsnt alsc h 8 turn depends

7

upon the quality of the initial anstaxin.

Thug; for instance, three compeonents go into the composition of the triana-
toxins- that of tetanus, of edematiens, and of perfringens--, which may be charac-
torized as 5atrong ones” the first two, and as a "wezk" antigen the third.

In conformity with this, at the start of the work with the trisnatorin, even
the volume ratlics in one ml of the preparation have been correspondingly 1:1:8, It
is natural that, with such ratios, the creastion of multivalent preparations, with-
out the increase of the total volume, ha& been an exceedingly difficult job. Us
wish to menbion the gresat Importance of the gquality, of the volume and of the zor—
rect ratic of the components in comnection with the circumstgnce that lately several
imes’tiéata*s heve formed the cplnion that the quantity of the components in ths
inoculational preparations may be enlarged, without any thought abouwt their immune-
iloglcal characteristics.

It is entirely natural that, in the mentioned aspect; decisive rols is playsd
by the optimum ratios between antigens that can be determined by large number of
experimernits, which was alsc done by ue previously beforse recommending the sbove lu-
dicated tri-, tetrea~ and penta—anatoxins., In the ratio of antigens which we muzgas-
ted in the itrianatoxin, in which the perfringens component includes 25 B, U., tas
edematiens compenent 40 B. U,, the t.etar;us camponent 200 B. U. in one ml; we have
not observed the appearance of an immunological concurrence of the antigens. HNo
such appearance of immunological concurrence was doserved abt the immunization with
tetra~anztoxin either, with a ratio of the components as follows:- perfringens 25
Bo U,, sdemetiens 40 B. U., septic vibrio 15 B. U., and tetanus 200 B, U. in one ml.

However, in the expsriments of B, B, VOSKRESENSKII at immunizatlon with the SPES
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preparation, the staphylccoccus component which wént into the combination was inhi-
bited, and a considsrable increase in the dose of this component was STATassary.
(p. 244) About the question of the effectivensss of the doses of the perfringens
antigen in the combired preduttis we have contradictory findings. Th§ findings of
SHNEERSON end KRESTOVNIKOVA demonstrate tho inhibition of the effectivensss of the
perfringens component in the complex preparaticns,

CHERKAS and his coworkers havs sstablishsd 7-51»:-.: the peridingens antigen, whan
taken in large doges, provekes an inhibition of the production of antibodies by 21l

the other antigens. Our works proved the effectivensss of ths perfringens antigen

@

with 3.5 and 7 antigens, if it 1s taken in doses not lower than 25 B, U, in one ml.

I. A. LARINA showed that thev increase of the dose of the perfringens sntigen
in the trianatoxin up to 80 B. U, psr one ml did not result in a substantial increase
in the titres of the antitomin at the trials of immunization and revaccimation, im
comparison with lower doses of this antigen (25 ard 50 B, U. in one ml), and it did
not have any effect upon the immunologlcal effectivensss of the other components of
the trisnataxin (tetamus and edematiens).

Interesting are the expsriments for the establishment of optimwm and average
effective doses of the antigen, which is lmportant for the construction of combined
preparations, The results of these observations may be formulated in the following
shape.

As the optimum dosze of a givdn type of antigen, in case of the immunization of

& given type of experimental animal, must be considered that dose after which, if

surpassed, the intensificetion of the immunological effect would cease (the level of
antitoxin in the blood, or ths level of resistance In respsct to the corregponding
toxin), i. @., it is the amallest amount of the doses which will give ths maximum
imminological effact.

P a= S SLL

By the works of JERNE and MAALE, PRIGGE, LEVINE and STONE, HOLT and BURNES,

and AKATOV it was proved that the proportion between the dose of the anatwtin angd

the obtained immunoclogical effect is exXpressed by a cﬁi've which demonstrates the
dspendence “dos%effect“ and which first is procaading under this or that angle %o
the axis of the Abscisea, and then it assumes the character of an asymptote, i, e.,

& line which infinitely is approaching the horizontal, thus symbolizing the ceessatien

of the growth of the effect with the further increase of the antigen's dosage.
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A3 AKATOV demonstrated, in the combined preparations these optimum doses of
two antigens {tetanus and edematiens) will give a worse immunologicSTAT=ffect than
in case of separate immunizations with the optimum doses of these antigens, In
this case, evidently, a mutual inhibitory ini’luence of these dosages takes placo
upon the production of the corresponding antibodiss.

In ca.seh of the combinstion of the doses of antigens in the coambined prepars~
tion, which é.ntigens gavs an average immunological effect in case of separate in-
munization with them (average effeciive do oses), (p. 245) the accumulation of the
level of the corresponding antitoxins will reach the same level ikl as with the
employment of the optimum doses of both antigens.

Consequently, in the given case, no mutually supplemental sctions can bs oh-

served with these doses upon the production of the corresponding antibodies. In

this way, it is appropriate and logical not to put the optimum deses, but oniy the

average effective doses, of the antigens into the camposition of the combined prepa-

ration.

The method of active immunization with the combined preparatlions haz a great

significance for the final immunological effect. The experimental study of the sig-
nificance of the original (initial) immunization orients us to the reinformemen: of
the initial immunization which, under the conditions of revaccination, will detsrmine

the final immunological effect. This reinforcement may be realized first of all with

the use of the purified, sorbed preparations which, by their immunogenicity, con-

siderably surpass the native preparations, However, sven in this case, a two-saob

initial immunization, with the stipulation of a dslayed revaccination, has assured

a considerably greater immunological effect thar; a single-shot initial immunization,
In cur combinations (associations ), antigens which are different in immunologi-

cal respect are combined. By studying finally the importance of the use of the

method of the single-shot initial immunization wth a delayed revaccination, we are

conducting investigations both as to the improvement of the quality of the native

antigens and as to the perfscting of the methods of purification, concentratior, ang

sorption. On the problem of cembined immunization, a great and beneficial work was

unfolded in our Institute. However, it cannot be accanplished by the efferts of
cne’ department or of one laboratory, and it will be solved by joint effarts,
Actually, in a relatively short time, the problem has advance/both in the
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theoretical and in the practical fieldo: . The guestion is now not only about a com-
bined preparation which consiste of three components; works were untlAlled about
combined vaccines which consists of antigens of microbes of the intestinal group and
of the wound infections, The pediatric combined vaccines begin to be shaped,
And ebove all, as a result of the theoretical and scientific practical re-

searches, such a sclentific build-up was created which permits us to get rasulis,
such results of which we could not sven day«dreani a few years ago. Before, thers
were stlll many unsolved and difficult questions, but we are profoundly convinced
that the elaboration of the preblems of active immunization with the combined propa-
rations is on the right way and it will bring great advantage to the theory and

practice of the Soviet Public Health Service.
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