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of nieroicde

Tho Tolo of Ruuslan seicatists 1o concalally zipgnificant in the

study of the wiolery of thc agent of antiursi,

Ne fo Ganaloyo, ang somevnab latoo, Pe o Lrdocoov, Se . Vyshcleosky,
Vo Mo Kirsonov, e A, Hikadn, and in recoat jTirc, Fe Ao Tercntsv, De

K. Toternik and othsors

(S,

tolerate profound variations undor thz inflliucnea of certaln factors.
The direct influenco of mcdia on tho formation of varlants
and othor kinds of mlerotos was dozonciratad both on artificicl nutri-
tive media as woll ag irn the liva organisae Variabilléy of microbas may
be produced by various imternal factors, physical and chemical influencas,

in possage throupn 2dve organicn, by the influoncs of other kinds of

microorganisms or thelr products of colaction
bacteriophagss In the practlcs of diagnazsiic

.

dgviations

In the inveutigation of pathologleal mateslals fron piloo and ot andi-

mals, at timos wo igsolated nonechiorectoristdc

with rospact o morphologleal, cultuwal and biolosical provortioss

In the microscople study of proocorations

animal orpans as wall as fron corived culbures, wa Jbtoowved  forms which

wero swollen, distorted, very Lhlck or vory thin, nua=copsulatca

consisting only of single capsulos ol anthra:

carls oo the 2075 ¢l the lasy conbtary. Toonlovsiy's work on anthrax

of tha dirscicd variability

shoved convineinzly, that o anvhiax tacilld

oo Yyplecl anthrax bocilli aro also oboerved frzquointldye

of 3. An*avacice",
scoW, 1953,

Ly Russiza scientists as

So, =5 carly as 1808,

of B. anthracis

ard oy the influsneeo of

laboratoriors significant

L

steadns of anthraz boeilll

vakeon dirsctly fron

baclllie %o froquontly




@ discovared a baciilary involution, remnants of then, and a woak stain-
atility. At timss the quaxitity of bacllll was iasignificant and in
cortaln casss in ths preparations thers wore absolutely no impressions
of thim directly from the materisl,

: In growlng cultures on meatepeptons agar wa often dotuctod alightly
:"g soiral colonies whdeh in fornm were c.apletely diffcrent Svom typical
i anthrax., Certaln strains producad houolycis on blood nodiz, ethors nade
ths ms'atopoptom broth cloudy. In scparate cases, in ihs presancs of
capsulaten farns of D, anéh::cis in iniﬁial cmars trho nuatcr of colonez
in tha piantingu wa3 so insignificant that 20 baciorieologleal plabes

ware required W obtaln & growth of 2 sinzle colony of anthrax hoeilli

on 23 of them.
We will doseribe the atypical strzins of anthrax bacilli that wo

obtained;

1. Strain No. 3125 had a cloarly marlcd modility. It woo isolated
LY G IR AT

from pigs with the following clinical pleture; cnoraxlia, temparature =
4152 , & hot, hard swelling in tho nock egien (on tho right sida),

Pathological examination (post—mortcm) of tho animal shoved an cdoma of \
the throat and nsck, hyperemla of tha lymph nodes and a bad excanguina- | |

tion of the carcass. HMicroscopic study of orcoarations from matorials

of the lungs and lymph nodes displayed bzacilli {come with capsulss),
s . but arecarations from the lymph nodes of the neck thowed a large gquantity
. of bacilll strung out in strings, and twisted and intorilnccd.
Growth on meat-voptono agar in tho firss 24 hour period was typiecalj
in the second 24 hours they startad to boscoro gsomewhat curled and the
0 colonies bocame roundere Tho growth on brota was {ypical, like a plece

of cotton in clear media, Homolysis was not obsorved on blood media.

On golatine, the growth was "herringbonsd®, on a potato--covered with
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3.

gTi¥e Milk curdlod in Le6 days, ILitnus bocaze slightly red and

thern colorless, Preelpitation rozetion with an antigen obtained from
strein lne 3125 and procipitatad wit. soum was positive in &« dilutien
to 1310,000, l

Biologinal chocks of sirain lios 3125 on 33 wnlita mice, 3 gulnca
pigs and 3 rabbits showed it to bu a sathogen: 2ll infoctad animals
succunked to a seplic form of anthraxe lnute mice died (on an average
in 2«3 days) cvon from dosas of 0.0001 ml of a 24 hour broth culturs
of this straine.

Tha sincla differones botrzen gtrain Noo 3125 and the dypical anthrax
coctd wap the aclivae motiliyy of th: tacilli. In studying susnoasion
droplets {rom cuitures of this straln for motility, therc was noted a
clear forvard motion of *ho bacilll,

%e wars not able to obiain culturus “ron ono microbs csll and
stucy it Jur motility. In order to bric:: this gap, wo planted a £y _g=-
tional eulturs on agar plates and studicd single icolated colonies.
With paysane on different modia, infcction of axpsrimental animals and
then the lator study of tho cultwrss in suspeasion droplous, invariably
an active motility was observed. Pariedically, strain No. 3125 was
planted on msatepcptons broth and in the coursa of 2 yoars, .it retained
its motility,

+his all seys that in natura tho oxisizsnes of motile strains of
anthrax bacilli %s possible,

Tho resuits of our studies do not diffor {rom tho data obtainod by
both Soviot and foruim rescarchzrs (Tete.nik, Williarovalky, Proznoveky,
Klimova, Choncts, ¥Yanushke ctc).
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Avirulont Straln Moo 45 was icolatad frem i croboudllary
f Pardivhas s AATRIRMAY. SOl T SRRV, |

Iympn nodos of a pig which had no cliaical evidencs of Lllnmasse Ffut

witlh a veterinary-sanitary consultation on tho carcass, cridences of a
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pathological procass were noted in the left sutmaxiliary lymph nodes, typical

for & local form of anthraxs the consisisncy of the lymph i.des was come
¢ pscts on crogs-section, thelr color was brickerod with necrotlc secticns,

iﬂicroseopi.c study of proparations from the affected lymph nodes

-

showsd a omall amount of thick, short, cwollen iittle chains and long

strings, soms taking stain poorly. In plantings on moat-psptonc agar,

thore was moted a growth of dull gray, curlsd colonies, characte- stie
1 for anthraxe In tha study of suspencion droplets, motility was not ob-
served, Plantod on meat-psptone broth, the growth was typical, like a

pieco of cotton in clsar media. Hemolysis was obscrved on blood madiz

o . N FI R T TSP s
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only in 7-10 days. On gelatine, the growth was "herringboncd and on 3 |
a potato, thers was a gray cover. Nilk curdled in 4-6 days. Litmus ' , R
turned colorless on the 3rd day. The local form of anthrax (sutmaxile
lary lymph nodes) was supporited bacteriologically. GCultures of mnterials
8 from vital organs and other lymph nodes did not yield B. anthracis.
Srecipitation reaction with an antigsn prepared from an agar
culture of strain No. 45 and precipitated with sarum was posit’..o in
a8 dilution up to 1:10,000, Pathogenic properties of the given strain
were studied on 26 white mice, 3 guinoa pigs, and 3 rabblts. All the
oxperinsntal animals lived, The white mice wore infocted with a sube
cutaneous or intraabdominal dose from 0.1 to 1,0 ml of a 2k hour broth
enlture; rabbits and guines pigs--with a dose up to 3 ml. _
Under the directorship of Professor F. A. Tereatyev, we studied
the immunogenic properties of strain No. L5 on white mice and rabbitse
A vaccine war prepired from this strain in two variations: (1) a
suspension of the spores in normal salino and (2) the same suspcnsion

as (1), tut with the addition of aluminum hydroxide in the relatioaship




mont appcar in Tabla 1.

avi -1snt culture in normal zaline).

20501 to o7Vl as a sidmulating substonca.

Table 1

132 (L.0. one part aluminum hydroxids t. two parts of sporas of the

Vaccination of Whito Mico With the Avirulont

Culture of Strain Noe. U45.

The vaccina was glvon

subcutaneously in 0.2 ml doses.

T sluninun hydro.dds was sups

The results of the experie

Vaccing Noe. of times V“(E_(_:__ﬁm:_{& No. of Whito Controlled
T I ¢ timec | ¥ice Infections
Dato Data Rasuld
|
Variant / 1 | April 20 May 7 6 May 15 3 dead
- 3 alive
Variant # 2 § April 30 May 7 5 May 15 1 dead
L alive
Variant §/ 1 {May 7 - S May 15 all dead
Vartant # 2 (May 7 - 5 May 15 1 dsad
L alive
Control - - S May 15 all dead

# Infaection was dono with I vaccine of Sonovsky in a dilution of 1310, dose

i 0.2 mlt

As is ovidont in Table 1, with tuo vaccinations of one avirulont

culture, thero was immuniiy in half of tho white mico; hv adding aluminum

hydroxido to the culturs,y out of $ devolopsd inmunity; and with a single

vaccination there vas an immunity only in tho group in thich there was a

survivod).

chock made with tho vaccino uith 2 stimulatin-

cubstencs (L out of S mico




6.

. The results of the sxperiment definitoly indicate that two
vaceinations with tho avirulent culture (=nd in casos whero a stimulae
ting substance was added-swith a single vaccination) transmit & stable
Lmmonlity to whita mice.

1% L8 nccossary to note that, up to now thoro hes btosn no vaccine
pro.parati.on frem a live culture of B. anthracis which would protect mice
from anthrax infoctlon, and in tnis raspect, our experiments are the
first. Tho immunogenic properiies of strain No. 45 wors also chscked
on rabbits (Tabls 2). (page 7).

From Tab’s 2 it follows that tho avirulont culture toansmits an
immunity to robbits, too; Wha immunity ic mors c4nbla in tha variant
to which aluminum hydroxida ha: boon added than in tho variant withe
out a stimulating substanca.

The data of our orientation e:periments chouv on the onas hand,
that strain No. L5 bolongs to anthrax strains, but cn tha o%har hand,
that the avirulaent culture of B. antiracis Strain No. 45 may ba waed
as a vaccdnating strain. For this roasen, it is nocéssnry to cludy it
furthor,

3. %3 lios :3:2‘:1} was isolatnd fron a slaughtered pige
Microscople stuclos of culturos ialien dizsctly from the orcans of this
ply displayed aingln rods CEacillD with 1 cupsulo, thoir involution
and traces of tham. In cultures on roatenoptora agar in only 3 dichos
out of 20 there was notsd a grewth of coveral wavy-cdoed colonies which
were faintly spiral.like. Cnly 1f'tcr beins planted on othsr rodigee
moit-poptons btroth, meatepeptone gelatine, blood modla, potatous, litmuge-
& Zowth was obscrved which was characteristic for B, anthracis. Two

whito mico infocted with the culture died only aficr 120-1lL hours.
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Tab’n ¢

7.

Vaccination of Rabbits wi.th oo fiviralzny Culsure cf
Be finthracis Strain lloe LS. The voccing was adminictercd
subcutrncously in 1 ml Cooca,
: -
1oe of Timazs 0. ol Wiz 'Seatmollnld Infoctiens
Yreelnnizd 3 i
) LYY . s
Group | Vaccino Wonee i s natsiy - Dabs Result
Daio
!
| ! 5
1 | Varlant (1) April 30 nay 7 | 7031 | 20 c2d in 48 bours
8 . ~—n ‘ ae
Anril 30 Moy 1524 L Loy 20 Alivo
k]
'
i
2 Variant (2) April 30 Mary 7 7022 ;odny 20 Aliva
] t
3 Control - - S orallive . oy 20 Deaa 1. L8 hours
‘ and 1n 72 bours
{
[ ]
i
| H i }

# Infection was produccd with a standaxd virus

of 1;:100, an. an (.5 ml doso,

I, serics Los O in 2 dilution

B e




8.

Typical anthrax colonlios wers obtainod from tha ccad mice. Mice

{nfected with thesa dicd in 36-48 hourc.

Le Strain No. 3601 was isolated [iom a pig which was killed

bacause of sugpectod erysipclac. Nicroccopically, wacars fiom tha

lver, Xidneys and lymph nodos sheired a significan’y number of short lite

tlo chains consisting of exciaptiocnally thin noneccnsulatcd bacilli,
But the growths on mcatepopiwne agar, moatepeptonc broth and m;:at.-
poptona gelatine, blood modia, and ltmus were typleal of B. anthracice
On the potato a ysllowishecovered cooth w23 noted. White nico in-
Zocted with the culture diod in 96-120 howss.
Se Strain Noo ﬁg}‘ was L{eolatad fron a slaughicred covs Twoe
thres short, non-capsulated tacilli were icslated fronm properations
from the lymph nodas. Cultures on zcalternapions ager sheied a prowth "‘s
of individusl opaquo coloniez, with a slight tcndency to cwel and a

centor darker than the peripihcry. 0On meoat-pspionc broll, maat-poptons

gelatine, a polatoo and in litaus, tho growth was typical fer B.
anthracis. On blood medias, homolycis teok place in 3 days. Whits
mios infoctad vith tho culturs succusced in 2040 hours. Tho procie
tation resction vas positive. A characteristde proporty of wic strainm

is haolysis,

6. Stradn No. 5661 was isolatsd froa tho ruccles of an or. In

preparations from tho muscles irrecularly sia‘nod 1itilo chains wore

. observed. Cultures on rmoatepaptoro ajar had atypical colonies with a
dark centor and come twisting. In tho [irst 24 hour pariod, on noate
peptons broth theire was "a pleco of cotion® »nd in the second 24 hour
periode~turbidity., On moat-ncptono golatins and blood media, in litaus

o and on a potato, the growth was typlcal for B. anthracis. Cnc of two
vhito sdce infected with the culturc diod in 14 hours, the othar gcur-

vived, The precipitation roaction was positive., In ihe original
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cultures from t.tm _mxsclos, growths of intestinal bacilld and protaus
vulgus vere obserch along mﬁ tho B. anthracis,

vﬁl-‘/'our materdals point to the fact that not all cases of anthrax
nay b atiributad to ona of the typicel cases doscridad in the handbooks.
Froa hera it is clear .that the accophed classification of bacteria based
on tho pri.nciplo of monomorphicm is inadoqmto. A .

In the variabillty of micrcbcs, the rolo of vari.o:xs conditions of
oxtornal media and the role of tne condition of the animal is unquestioned.
For th:!.a‘ raacon, tho complox mothod of regoarch must bo placed at the
foundat{on of latoratory diagnostica: to dofina all of tho proporties
of thoe microbs, to take into considaration tho'clinico-epizootologi.cal
and patholb;;!.cal-nmtomical data, t;.nd with this, 'certainly to take into
account that an atyplcal f m of tho agen.. n..y alco o i.dentifiod.

¥e consider thnt the oxisting $dcas on the o-called poendo-anthrax
microbes (anthragoid or an‘ahrax-mce) need to b3 ro-oxanined, ocpocially
for such straina of the anthracoids which are isolated ﬁorn matorials
accompanying a pnttmlogj.cal-anaton;ical picture; charact;oristic of anf.hrax.

' It is }xeaessary to corract doscribﬁions of symptoms and propoﬁ.ies
of aimilar kinds (anthrax and pseudo-anthré:g microbes) contained in hande
bookse
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Moscow



