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[Experinental oblaining of highly sneciese
specific precipitative anthriux sera)

Vsesoyuzny! Imstitut Eksperinentalfnol
Veterinasriie Trudy 25:384-398. 1961,
hie9 RPCH y

(in Russian)

Dirrerentiation of Pac, anthracis from snthracoids and
aLhe

other related sp=cliss 6f zpore~forming soll asredic microbes

has, up ¢ mr: ., continued to be complicated,

In diffrential dlagnosis of Inc, anthracis from siaflar

spore-foraing asroble miCrobes, & whols copploxity of different
investigative methods has been used, In this investigative
conélcx!ty, great importance ig attributed to precipitation
reaction (RP) which proved useful 1: the discovery of species~
specific produéts of the causal agent of anthrex in the decom-
posed organs and skin of sninmals that had died froa this {nfec-

tion, as well as in different products of snimal origin, whils

other methods of fnvestigntion produced negative rezults., The

Junior Scientific Worker, Laboratory of chroblology (Laboratoriys
Mikroblologlf)
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high sensitivity end specificity of thias resction has been
conflrasd by sxpsrience scquired In its use In all countries of
the world in the course of neny tens of years, IR addition,
Ascoll dack In 19i0 noted thet precipitstive anthray sera ‘
produce group reaction with extricts [obtained] from snthracolds

and other clossly relsted spore-forming seil microbss,

Reports on this type of obssarvations have since then appeared

many tines £in the preos;

E. Valenti, in 1911, srrived even at the conclusidn that
precipitation resction was ussless in differentistlion of Ezc,
snthracis from inthracolda. The following yesr, Schuts end
Pfsliler reported that highly ective, pfcclp!tatlvn anthrax sera
which thcy had prepared had reacted not oaly with antigens of
Brc. anthracis, dut elso vith antigens of bpoudonnthrou alcrodes,
A nonespecific reasction with pscucoanthrex ;lcrohca (7 strains)
was obtained alsc by Pfeiler snd Drelscher, Thelr sttempt to
¢ifferentiats Brc, anthrecis from pssudosnthrax microbess, dy
means of ajternate adsorption and exhaustion of the anthrax
serun by extracts [obteined] from pseudosnthrax and enthrax
ajcrobes, fatled to produce positive results.. [Begin p, 5]

A nore detajled comparestive serological study of the
precipitation reaction cnd ths complement fixatlon resction
[RSX] of a large number of strains of the Gsusal agents of
anthrax and anthracolds wus made by N. A, Pokshishevskil, HNe

wss the first te estadlish the presence of & cross precipitation

i
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reaction [occurring) betwsen the sxtracts obtainsd from the
sathrax bacillus and from pseudoanthrax microbes and thelr
precipitative asra, and to determine the limits of this
resction,

According to data of the cemmission which §r 1939 had tested
precipitative snthrex sera prepared by biomsnufscturers snd [&ge
cording] to the investigations conducted by N, M. Nikiforova,

M, Vo Keveo and ¥, E, Sﬁxrnov. in our country standard precipitative
ssta ars not sufficiently sctive snd produce moa-specific
indications up to 20-35%,

Tekagl, in 1954, In testing a precipitative anthrax serum
by preciplitetion reaction with differsnt microbe and fungus
species, obtafned group reaction with some of\khcn. even with
species that ars distzntly related to the snthrax zmi{crode |
(Se enteritidis, Br. sbortus, Microc, aureus, B. ¢ol{ and with
certein fungi).

In 1956, G, Seidel and R, Strassmana reported thut'l6 of
ths nnthrucold strains which they had 1lnvestigsted hid glvcn 8 poOse~
itivs pr:ctpltazxon reaction with snthrax sera, T

In making &8 bifochenicel study of the antigenic structures
of the anthrax microbe, ss wall as of closely reated soil,
sporcafornlng microles, thers was discovered the presence of
speciss~specific,asr well as of common sntigens in the works of 1.
Tomcsik and M, Sgonyoit, V. Schasffer and G, Sandor, G, Ivanovics,
1. Tomcalk and G, Ivanovice, G, Ivanovics end L. Lrdos, N, I,

Camaleya and [, E. Minkevich, M, V., Rsve, and others,

\
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The insufficlent specificivy of the prszipitation reaction
snd its group character, whick was found during the fnvestigee
tion of anthran, have been responsidle for numerous works
{intended] for the Improvoment of tha uethod of odtaining
precipitative snthrax sere { S. A, Aiekseev, 19123 M, Radkevich,
19258 N, A, Pokshishsvakii, 19103 $S. K., Beszubets, 19273 R. M.
Rozenderg end D, S, Romanov, 19273 F. A, Terentiev, 19363 N. M,
Nikiforova, 1935, l9h7:vr. S, Smirnov, 19453 S. G. Kolctbv-
1955, and others),

The quality of precipitastive anthrax sers wos considerably
improved when biomaaufacturing plants which dsvejop the immuniga=~

tion anthod sugceated bv $, G, Kolesov and V, 1. Grachev vere

tntrodnccd In productiony this aethod calls for live Esc. snthracls

cultures with reduced virulence, yet imanunogsnic, instead of
viruleat (cultures] kiilsd with foraslin es required dy the
nc;yod used heretofore,

In the instruction on the preparatior of precipitative
anthrax sera, 8s weil as in sll vsterinary reference H&[?l on
aléroblology snd epigootiology, it is Indicated that precipita-
tive anthrax sers {used] $n controls need not give a precipitation
resction with extrocts (antigens) {Begin p. 386] ef Reg, anthrg-
coides and Pag, pssudomnthracis, st lesst not for 15 minutes of
ebservation, .

It musl, hoJivcr. be noted that despite the technojeglcal
iaprovemsat, tpc fttclplt-tlvp sers rclcaaog atl the present time
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"still produce & cartain parcentege of nonespecific indlications

and group rsaction with pssudcanthrax and other clossly related
spore=-foraing serpdic microbes,

Betveen 1956 and 1958, at ths Lalorstery of Micrediclogy
of the AlleUnion Institute of Expsrimentsal Veterincry Hedicine
{VIEV], wa, under the supervision of Academicfan S, N, Muromtsasv,
conducted experinental work with a group of spore=-foraing

Rerobic microbest Boc, enthricls, Tsenkovskii's ist vacclne, Ezc,

gnthrrcojdes, Pec, pseudornthracls, Ffrc. gcefeus, Pac, mesenthericuy,

Brco subtil}is, Bec, megrterium, and foc. mycojdest im this work
we encountered the phenoacnon that precipitative sers, wvhich had

been prepared at dlo-manufacturing plants snd also dy us,

producs group precipitation with the entigens of tke above

mentioned microbe apecies, e nmude a detailed study of this
phenomsnen of group precipiiation, In addition, we were

!ag«rcstcd in the satigenic properties of the microdbes used in

the experiment, and in the precipitative properties of anthrax

sgra = the linits of their specles~specific and group indlicetions,

Ve t«;tcd antlgcnl'of the above neued microbes, accordiﬁ} to the

precipitation resction, simultanecusly with hdacslogous and

snthrax sers, In our experiments, we investigsted: 1] strains

of Bnc, anthracis, s strain of Tsenkovekil's lst vaccine, S strains

of Pac, anthracoides, U strains of Brc, pseudoanthpecis, 3 strains
of Pac, cubtilis, 2 strains of Bsc. gersus, 6 stralus of Pac.

e - S e e e e ——" - — i o e
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mesenthericus 1 strain of Erc, megaterfum, 1 strain of PBsc,
» -=

- mycoldes, and from non-spors-foraing [microbes) « B, coli. .

)

From these sicrodes there wvere prepared prcclp!tlgﬁgcns sccording
0 the jenerally accepted method, Preclpitstive sera were
odtained by mears of hyperimnunization of pabbits, Cesildes the
sera obtained from radbits, there were tested different sarios
of pracipitative anthrax sera at the Tobol;nk and Orlov bio-
manufacturing plants, ?rccipltatlon reaction was brought sdout
sceording to the penersily »ccepted method, In producing cross
reactions {t becaxse clear that precipitinogens of the microbes
1isted glvc.a positive pracipitation reaction not caly with
hosologous, dut also with heterogenous sers, including anthrax
sers prepared at dloemanufzcturing plants, Groﬁp reactions ws
observed primarily with dilutions of entigens from 1:200 to 11400
= 13800, and only & few sticeins produced them in higher dilutions,
Group reactions began, ss s rule, somevhst later (after 2 - 15
ainutes), then species-specific ones, depending en the specles
and microbe strain the quality of the sera and the nntlpca
dilution, )
The precipitative sera prepsred at the Tedoi'sk bio-manuface
turing plant proved sonswhat less activs, but more specles-specific
" (tadle 1, 2, 3), av compered with the precipitative sers released
by the Orlov bDlo-meanufacturing plant, [Begin p, 387).
The aatigen snd the ters of Tsenkovskii's lst vaccine
pesnessed otr{ct specificity, |

N N A A 1
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The results of these investigations ere cited in tabdble §,

It is obvious froa table 1 thut different stralns (Fec. anthrae

ofdes, i-¢. pyeudoanthricis, _I'rc, ncaenthericus, Tsenkovskiite
lst vaccine, Epg. gereus, inc, subttijis) produce different

degreces of group precipitation rerction with anthrex sera in

sutigén dijutlions of 11400 to 1:800, Two sathrscold strains

(E6 and 96) gave precipitation resctich with sathrax sers in
antigen diiutions of 1312500 -~ 113000 wituln the same space of
tine as satheax with snthrax antfgens, These strains are
avirulent, thay haemolyze wmecls with bdlood, produce diffuss
growth In droth, snd are motile, 43 regards cultursl-biochemical
properties and, particularly, colony morpholegy and characteristics
of repioduction, (these stroinej do not differ from snthrax '
nicrodes; [they] compistely extract snthrax precipitstive sera and
rcaét poorly with heaologyous sera of other strains,

Ia our experiments, group precipitetion resction wvas odserved

with dflutions of sntigens that were 5-50 times smaller than

their dilatinn in & specles-specific reaction, Thus, with

precipitative sers of lPac. enthrrcoldes, Pac, pseudoanthraclis,

Pac. ceareus and Bac, mesenthericus the titer of which wvas 112000 «

113000, group reactions were observed, primarily, wit dilutions
of antigens up to 11400, Croup precipitation reaction with

snthrax sera, the titer of which wes 114000-5000, dld not exceed :
antigen dijutions of 11BC0, Howsver, two strains of snthracoids !

(86 and 96) prodnced it [the resctica] {n an sntigen dilution
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up to 1125003000, i. ¢. nore than half of the anthrax serums
titer.

These datas concur well with the results of Investigations
conducted by N, A, Poksh'!shevakii who established the fact
that anthrax sera give a preciplitation resction with 13150 dilutions
of extracts [derived] froa anthrex =mlcrobes, sna with dilutions
of extracts of pseucoantnrux microdes - froa 115 to 1320,
The sera of pssudosnthrax microtes precipitated homologous
antigens in a dijution of 1150, and extracts from anthrax
aicrotes « 1110, On the dasis of his own investigations, N, A,
Pokshishevskil arrived at the conclusion that it 1ls possibdle

to dlifferentiste between :ac., anthracis and pzeudognthrax

nicrobes by the titer of their enti,enx, since, in his experi-

ments, the extracts of fac, pnthrrcis precipitated with anthrax

sera In dilutions that werc })=10 times Jarger than the extracts
of pseudognthrax microdes,

11 follows from the datoa cited that anthrax, pseudosnthrax
and other closely reilsted microbs species have » opocl;o-tpccxflc
fundamental uatlécn snd & roup anticen the content of which is
approximately S5=10 times less, Correspoading precipitative
ssra contain species-apecific and group precipitins in the ssme
ratios. Consequently, (Eegin p, 389], the microdes indicated have
s serological simllarity which, in different specles and strains,
is OxB;ga:od ia ¢ifferent degrees in reloation te the quantity of
group satigens. Speclet-specific antigens (the fundamental ones)
deteraine the quailtative serological difference between ths
aicreds species 3£ a glven group,
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Jable 1

Investipation of the sntigentic properties of spore~foraing soll microtes

, PLosed on precipliotlion reaction
. Microbe antigens _ Precipitative sera
n M . ‘
nuacrical fiane and _ Fec, Tssnkov- | Rac, Eac, tEac, ﬁmun. Bac,
oréer phunter of Pfluticne pnthracis ] skilts knthee. preuco- hesen- rereus subtilfs
straine §:50C08 } :.13% coldes hathra= Rkheri- 3:15C0 | 114000
vaccine |[113000 cls cus
1:4G00 $t30CO0 11500
i tac,
nthrecis | 11100 s> 2 2° w. 2! g’ 50
63, 63A 21200 a8* w. -4 ' w. 10 10°
(4, 65 651 11400 15" ' 120 16? 1l - +oat
$7,88,69 | 11800 20" 14 - - - - -
113000 30 - - - - - -

3 Teenkove 1:1C0 3 gv - . - - -
skii's 11260 g 6" - - - - -
izt 11400 120 10" - - - - -

vaccine 1:£CO - 15" - - - - -
no, 18

3 inc, unth-] 1t1C0O 10" - 35" 3t 2° & 10¢
rccolces 1:2C0 13" - 50" 6" I 12° -
no, L6, 1:4C0 20" - 3 iy 9 - -

96 12800 32" - 10° - 16 - -

)N Pac, &nth-] 1:100 2 - 2" - - 100 -
racoldes 13200 L4 - 3 - - 19 Z
no, 103, n.moo 12¢ - 5" - - - -

103x 11600 - - 12" - - - -
1:2500 - - 3¢ - - - -

5 Enc, enth-d 13100 3 - Lo" - - 1cV -
racoides 11200 T - 21 - - 15¢ -
no, 6, 67 11400 15¢ - S - - - -

12600 - - 12¢ ~ - - -




Tekle 1 no:naaaoﬂ,

P

1 N
Microle entigens Precipitative serse
Wn - 3 a
nuierical ljme and tac., Asenitove (Fac, Cac, Wun. bac, BacG,
order ater of Qilutiona gnthracis [skilfs wHuihrae seudo- sen~ dereus Yudtilis
o trains 1¢500Ce is¢ nidss Jnthras ﬂn:« 11500 [:O0na
bt dncecline 23000 cis us ,
3 $:4000 3600 111500
° é Bug, 12300 3¢ - e _ 2" - “ Qe -
" seudoe 11200 St - 10¢ -3 - 15 -
< athre= 1:400 12¢ - - 12" - - -
on..n cis wu 8 « - - N.O' - - J -
no. 16
ohx 10f} B
* LeC, 1:3C0 ' - - 3 - - -
dseudo- 13200 : - - 5 - - -
gnthra= 12400 3/ @ - 107 - - -
cis §:800 - - - - - - -
fo, 98 ¥ __ ‘i
B trce T111CC 3V - - - w: [y -
’ sesen= 13200 5 - - - " 10° -
Q theri- 2100 B¢ - - - WL 15¢ -
d cus 1:8C0 35y - - - 32° - -
7o, O, _
wuomwwo
s =3 — -
g Lac, LtL00 3 - 107 567 - Ny g7
sereny $1200 YA o= - - - 3 -
2 55400 1s¢ - - - > - | i -
g.rains; 13600 - - - - - 30+ -
10 Faca 11100 M‘ - gy | 2 - 1 o
ubdtilis | 313209 v - 15 - - 15 k?
Wo. Bs, © '§ 1:400 i - “ “ - - - j2¢
,,mr) 720 Mnmﬁdon - - - - - - -
11 aCe DE= 1¢2C0O [y - - - - - -
daterium 31200 10¥¢ - - - - - -
no. 89 $:400 o - - - - - -
1s o0 - - -’ - - _ - -~
() .
i -
— - — —— -
e
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Tadble 1
in Microbe antigans Precipitative sers
nunericel
ordesr Mame and Lac, | Tsenkovel Bec, Bag, Cee, tac,
number of Pllutlonsjanthracts! skiivs |enthraelpseudo-{cersus] subtitis
atruing 1350005 ist coldes janthre<]1:150C] L344CO0n
mW vaccine | 1:3000 cly
D 124000 i1:30C0
¢
> 12 1:328, 114100 10¢ - - - - -
i aycoides 21200 - - o= - - -
M ko, N@U 1:LOO - - - - - -
n Ll 1z fo2 ] - - - - - -
o
MW m.non- Mnnog o - - @ - -
NG, .WN Mngo - - - - - -
Control
snti¢censt
. i. ihysi- - - - - - -
s ’ OFOO"
iy cel
soelu-
tion
2. Pxtracy - - - - - - -
of [cullp
ture)
mced fum ‘
tiotes, 1. Tine of the appesrancs of & positive reaction S3 indicated In minutes ()

no:n.:nnu_

gnd in szcondu

Co

not nade,

lv.

Control with normal horze 2nd rabbit sera is negstive,
3. Lines ) ir this 2né 1o the rest of the takbles dencte that tests vers

# Anthrax serna of ths Orlov bls-mesnufacturing v-n:p- series 89, 1955
and serles 28, 19%6, \

an Titar of
a2 HQeuclion

adra,

cbuend for 15 minutes, nman_n p. 3901
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Conventionel {ndustrial precipitative sers are not strictly

specles-spacific,

Ir ouy epinion, one of the causes of insufficiant specicae
spacificity of conventional anthrux precipitaiive sore is
the hetzrogenous sntigenic stracture of snthrax microbes used
in hyperimwunigzations the content of group [antigens], ss
well o3 speciss =specific anticens, centained within them
(the sers]. |

it follows from Lhe above statemsnts that, with the eld
of coﬁventlonol preciplitative sntiirax sers, the aerological
éifferentiation of Pac. anthracls from clossly related

species of spors-forming rerodic microbes, according to the

~antigenic titsr end the tims when resction seis in, ia connected

with possidble errors.

In connaction with the wide«spreed distridution in
nature of pseudoanthrax end other, sinilar microdss, it can
b; hypothesized that fn practice, particularly, in testing
raw hides according to Ascoii's reaction, the group charscter
of precipitation resction could be ons of the ressons ;} '
erronsous conclusiens drawn with recpect te anthrux,

There are many reports on this problem Iin the literature,
On the other hand, 88 s result of tha practice of certain
diagnostic laboratories, it le knowh that imported vaw hides,

An particular those from Aslan countries, produce a consideradble

percentags of non~specific reactions with sathrax sers when

A
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testea for snthrax, In these cases, saprophytic spore-forming
serebic microbes are often fsolated by mesns of bdecterlolegical
investigations, u

Out of five sections of freshly dried [presnosukhays)
goatskins which we received from the Mescow Municipsl Veterinary
Bactericlogical Laboratory, L specimens produced a distinctly
positive precipitation resction with anthrax sers, By msans
of bacteriologicel investigations, it was established thet
thay hed been vigorously sceded by Enc, gnthacoldes, Bag.

paeudosnthracis and, Lo s iesser degrea, by seprophytes of
other spaczcc; In large dilutions, the extracts from these
‘microbes produced 3 positive precipitscion resction with anthrax
precipitative sers,
Atteapts to raise the specias~-spscificity of anthrax precipita=
tive sera and of the precipitation reaction have desn mede
fong ago in tgsttng for snthrax, N, A, Pokshishevskii and
oihor ressarchers tried to increase the speciseespacificity
of precipitative anthrax sers by means of diluting them vith
" ph&ilologléai solution. Ne M. Nikiferovs used a 2% sodium
chloride ioluitoa for t@gfaano purpose, The distrubancs of
the physico~-chenicel pf;pcrzxcs of sers is & shortconing of
this method.
B. 3. Sukhoretskil, in an effort to remove this shorte
coming from N, A, Pokshishevekii's and N, ¥, Nikilforova's
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method, suggested ¢lluting sera not with a physiclegical
solution, but rathsy with the normal sera of rabdbits, horses
or cattle, This method, howvever, alsoc failed to Gg3in wide~
spread uss., In the first place, it is corrclated with the
need to heve c¢onstently [Cegin p. 391} prcl!minar&ly tested
normel sers snd £o use thess sers Lo dilute precipitative
sera snd tno determaine thelir titer. In the necond placs,

and this is most fmportant, the fundamental esuse of non~
specific (group) reactions, which fs determined dy ;hc presence
of group prcc{pttlas and grouwp precipitincgens, cuunqt be
renoved dy the method of 2era dllution.

Procseding from the characteristics of precipitatica
rcqctioh, it must be enphasized thet, In principle, the method
of dilutich uf sgglutinative sera is Inapplicadble with reapsct
Lo precipitative sers, |

‘ Taking f{nto account experimental preparstion snd wide- .
spre=d practical n;c of monospeciffic, monoreceptor and other
sirictly specles~apecific adsorded sgglutinative sera with
respect to becteria of the enterotyphuseperstyphoid gr&Qp. ve
.@t ourselves the task of preparing a strictly specles-specific,
so=called monbspecific precipitutive anthrsx serum by means

of adsorption of biemanufacturing plant precipitative sera,

Me used In our work the principle of sgglutinin adsorption A

50 as
eccording to Castellanl [Kastelyanl], snd modified by us 40 de
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applicadbls tc pracipitative sera, The astencs of this method

is contained In the proposition that a specles=spacific
microbe which f9 added to an immung serum extracts not only
its own principal agglutinins (precipitins), but alsc fclntid
ones (group agglutinins)., A reloted microbe, however, is
capsble of bdinding only «roup agglutinins (precipitiing),
leaving ainost ail specles-apecific cnes,

ia our cxpcrlnenti,vc.e used precipitative anthrax sera

of the different seriss of the Orlov and Tobcltsk bliomanufsce

turing plants (Tables i, 2, 3) and the serum which we
obtained 7rom rabbits to be used agsinst fac, gereus (table §).
Anthrax sera were adsorted by antigens of Pac. gnthracojdes
and fac. pseudoanthrzcis separately and in mixed form, The
serus used against Bag. cereus wes extracted by antigens of
Eag. anthrecoides snd Lac, anthracis.

‘ Three 2L=hour ager cultures were used to prepare antigens,
The skimmed microbé mass vas autoclaved st 112-120° (C] for

30 nlnutcl tns thon dried to s constant weight by one ot thc

. tollovlng ncthodtt ‘with the ald of lyophlxlsltlon. in a

vacuum exsiccator, or in a drying cabinet at e tempersture of
Lo=50® [C], The method of lyophilic drying is the more
desiradble. ons, becauss antigens prapared dy this method are
convenient to use, readily soludle and have & more standsrd

nature, A microbe mass dried by other methods was préliminarily
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ground into e fine powder. Sera adaorded the powder-like

or, better, preliminarily diluted 1:2-13} physiological

sﬁlutloa of ths microbe mass, 1In order to schieve couplsate
adsorption of sera, thers wera testcd different doses of
antigenss 132003 132003 114003 1310003 and 112000 ml sera,
After adding an antigen, the sera wers conssrved with merthiolate
{Begin p. 392], or with phenol ond wers kept for 3 hours at

a temperature of 37'V(Cj and 20-25 hours aut room tempsrature
vith periodic stirring up. Then the sera were centrifuged

et 3=4 thoussnd rpm [revolutions per ninute], or filtered
through Se'ts's filter, Further thay vare tested for completse
ness of sdsorption and species-specificity according to the
precipitation resction with sntigens of sathrax, pseadoanthrax
and‘bthor ¢lcssly related bacteria,

As s result of many experiments ve estadiished that
sdsorption of pracipitative anthrax seras by dry antigens (of
the dry powderelike micrebe mass) of lsc, gntg:!gg;dgs and
Boc. pacudosnyihrecis, estinated at 250-400 mg of uu%lﬁbgt per
ICO ml of sere effers the possidility of odtajaing a strictly
specles=spegifiac (monospecific) serum deprived of group

antibodies, (Ths name ) monospecific sers Implies precipi-

~ tative sers from which heterogencous antigens, with the sid of

sdsorption, have removed v« 11 group precipitine that were

non=gpecific for dacteria of the given species, Such sers
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react only with bactaria that posses s corresponding
entigen,

In tabdlies 2, 3, and 4 are presented summsrized data of

- gomparative testing of native monospecific precipitetive

sera snd of those we obtafned., From these tables it s
obdvious that monospecific sera produce precipitation reaction
only with homologous antigens and do not contsin group
precipitins to all other representatives of this microde
group which we heve Investicated. fhc anthracoid strains 86
end 96 with which monospecific sera continued togeect, but
to allessar degree than the original ones, are jn exception,

The titer of monospecific sera depends on the activity
and sp?c!cs-opcélttclty of the originsl sera and nanaliy is
somewvhat louir than In the lstter,

In our experiments, a decrease in the sers titer by 1/S-
3/6 of thelir original actlivity was observed aftsr adsorption,
The use of entigens for adsorption (n higher doses (0.8-1 ¢m

. .per 100 'ml of sera) lads to an sven more nadorslrailg decrease

fin the sers titer,

Yet, smaller doses of sntigens (0,05-C.1 Cw per 100 mi
of sera) do not insure complete extraction of group precipitins,
By the uss of the same asthod (by aerns of exhsustion on the

psrt of dry antigens of Cag, anthracis and Pac, enthrecoidey
in s dose of 150-200 mg per 100 m) of sera), we obtained a

monospecific precipitative sarum te be wsed agsinst fBag,

sereys.
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Monospecific sera oblained in parallel]l teasts with

conventional native zeres have always displayed strict specles~

specificity when microde cultures used i the expsrimsnt
wvers investigataed, [Bagin p. 393,
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~ Table 2
i Comparative testing of native snd adsorbed 1
i monospecific anthrax precipitative seraz according to precipitation ' {
1 recction :
| in nue Tine of
l ppsarance | Control
; N‘I" Microbe eatlgens of reaction with sers
{ ::a.g Neme DMllutiorn Hativel Adsorbed sers | Normal !
scra® | 0,2503100 m) | sera of a l
! horse and
| s radbit |
| 1 |fac. anthrecis 1shoof  8° 10" L -
' ser, 52, 1955
| Tetol'sk Bioe- ;
| plant
l 2 Zac, anthracis 11100 o~ 8" -
{ no, 63,604,568 12200 o 12" -
i 1:1,00 10" 20" -
| T 3 [Cac. onthrecol= s1100] 107 30" -
des, no.86, 96 1:200 15" ) 3 -
13/.70 os" 34
I 4 Eece anthra= 11100 2 -0 ’
| coides, no, 8, 132C0 o -
| 67, 103, 103k 1aloo] b - - | P
. 5 |bLac, pseudo- 11100 FQ - - |
P enthrscis, no, 11200 G¥ - - {
l 36' 98. 101;, li),OC lh' - - g
| 1CLk |
, [ kac, mesentherlo 11100 as - - !
cas, no, 64, 65 11200 59 - - ?
i 6. 70, 72, 76 15.0C] 10 - - |
7 kac, subtilis 41100 LY - - g
i ne, 85, 8%k, 720 11200 7t - - |
| 111,00 14 - - ;
A -} Bac. cersus 11100 v - S - :
| {2 strains) 13200 & - - 2
el i 131400 15 - - !
Control antigens
1 Physiological eolution - - -
2 Extract of [cuiture] - - -
med fum
Note, Time of the ajppesrance of s positive resction s '
v denoted 1a minutes (') and in seconds (") :
hY ® Sera of the Orlovc Bioe-Minufacturing Blsat, series, Qand 89,
~ 19553 seriss 9 and esarics 28, 1956,
Their titer nrinr ta adearptinn 11000 — 16000, 20037 cdssipilon
13300 « 1314200,

#® Reaction abaent fer 1S alnutes,
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in ajinutes (') and {n seconds ("),
® Sers of the Tedol'sk Blo-“nnufacturing Plant, series IS and 20,

Titer prior to sdsorption 14000, arter sdserpiive 4i3500,

®e Reactlion adeent fcor IS minutles,

1955,

f:? -0 Trens, V-180)
Jabdle 3
Comparative testing of nutive cnd rdsorbed monospecific snthrax
precioitative seran, according to orecipitation renction
In nue Microbe antigans Z}m of BPPESrance o nirol sera
nerical o Norms 1l
order Nams Dilutfor| iiativy Adsorbed .crl sers of a
sera} 0,250:100 ml| horse and
3 _farbit
1 Fac. enthracis LIGco0 | 14" - Ll -
sar. . 52, 196§
Tobol'sk bloe
o plent
) £ac, anthracls 13100 10 8" -
.no, 63, 644,68 1:200 15" 25" -
1:400 20" " -
3 oac, aathree 11100 307 :g' -
coides no, 86 11203 1,00 ’ -
96 l:l;ﬂ'ﬁ ..i' - -
4 cac. anthra= 1:100 ! -he - o
coidas no, 8 11200 7 - -
67, 103, 103k 1:1:60 16 - -
~ 9 LeC, pseucdonnw REEtE 7 - -
G thracis, no,l1é 12200 12! - -
- 98, iclh, 104k 1:100 - - -
[ Bac, massntheris 1:100 3 - -
cus, no, 65, 66 11200 YA - -
19, 12, 76 1:4C0 154 - -
1 Bac, subtilis 11100 9 - -
no, 85, 85k, 72D 1:12C0 15 - -
1:1.00 - - -
] dsc, cereus 11100 A - -
(2 strains) 11200 12¢ - _ -
moo - - -
Control antigens
1 Physlological
solution - - -
2 Extract of [cull
turs) medium - - -
Kote, Tinme of the appearnncc of a poslitive resction is denoted

e it oo s
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Tabla 4

Conmparative testing of the nastfve cn¢ adsorbed !nonospiclf!c)

tation renction

precipitative sers of Lac., cereus? sccording to precipie

in mu- | Microbe ntigens |50 0 2PPOSANCE | Coniy pera
merical
ordar "
o Hativgrdesordbed sara Normal serum
’ Dilution|sera | 0,2001100 mi |of 2 rabdit
) Pac, anthracis,] 1:40CO - - -
$or, 52. ‘955
Orlov BloePlont
2 Bac, enthracis ¢ 1:100 6 v -
(7 strains) 11200 10° - -
134090 - - -
3 Eac, anthrae= 1:100 81 - -
coldes no, 88, | 11200 - d) - -
96 11400 - - -
L Lac, enthrae 11100 10t - -
coides no, 67, | 11200 15 - -
s fac, peeudo- 31:100 L - -
anthracis, ne, | 11200 150 - -
16, 1} ir400 - - -
n>, &5, 70 1§ s Ry - ] -
11.CO - - T -
{ 3C, CEreus 11100 e ™ -
(2 strains) 11200 ?; ol -
~ 115,00 ) 5 0 -
8 | i:ac. mesenth= 11100 6! ‘g; : . -
ericus no, 65, | 13200 10 - -
T3, 76 l!hoo lS' - -
Control sntigens
1 Phyniological
solution - - -
2 Extract of
l {cuiture] I | l
nedliun - - -

Yote, Time of sppearance of positive reaction
3¢ in seconds(™).

o Scra werc obtained from robblte,

after adaorption 113200,
a2@ Reactlon is adsent for 15 =inutes, [Beginm p, 396].

is denoted in minutes (2)

Titer rrior to adsarption 111500,
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CONCLUTZONS

l. l'ac, enthr:ciz, Tsenxovaxkii®s st vaccing, Fagc, enthrie

coldes, 0sc, psendoanthreclis, Toc, nesenthericus, Fuc, gereus,

tsc, suhtilis and [nc, megateriun have, in addéition to ths

the basic species~specific antigens, alee somatlic group
| antigens the content of which, depending on ihe wicrobs
spesias and sirain, s S=10 time: lesp, and thely native

preciplitative sera contaln group precipitine in similer

cosrelations, They produce group precipitaetion resction at
v
the expsnee of these group antigans and precipiting,

2, The precipitative serea of Tsenkowvekii's lst vaccias

possesaes strict species-apecificity and does nat produss
{;} . group precipitation resciion with seprephyiie, nporsafofnxag
serobic microdes,

3. Th= hsteroganeous antigenic structars «f anthrax
microbes (coontent of species-specific and group entigens)
which are used in hyperimsunization iz one of the causes of
deficient specics-specificiLy of conventionsl pracipitative

anthrex sers produced on sn industriel scale, |

i, Anthrax sera producs group spesles~specific rcic&lons
prissrily in antigen d$lutions of 1:1400=31800, sad only with
distantly rslated ;tratn- of anthracoides fn 1325003000
‘ (dilutions], but sera of pseudoanthrax microbes in antigen df{lue~

\\\\f‘_\ tions of 1120038400 = diluticns 5-10 times less than the
dilutions tnwopcc!c--spccltlc resctions,

B N et I - - ———— e =
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Se The insufficient speciesespecificity of ar industrisid
precipitative athrax zerum does not permit conduciting e
strictly serological cifferentistion of Fac, anthpacis from
clogsely related apore-foraing aerobic microdes, |

b6, By mesns of adsorption of conventicnal, native,
precipitative sara by corresponding helerc-antijens (dry
microbe mess), 4% I3 possille to obtaln strietly apcc!cs-
spcglf!c-(nonospoc&f!c) precipitative e3rs,

7. By msans of exhaustion of & lrio-plant made precipitative

snthrax serum by satlgens of Fac., santhracoidses snd Ezc,

pscudoznthraciy, in ratios of 250-4C0 mg of antigen per 10¢ ml

of sera, there was e¢btainsd & monospecific anthrex seram,

- Tha titer of such & serum depends on the sctivity and 5, 8cien
specificiiy of the originzl serum, and, usually, is somevhet
lover than {the titsr] of the latter,

8. ¥ith ths aid of sn enthrax monospecific (adsorbded)
serum, it is pos:tbac to conduct atricter serological inden:fe
fication and d!t{«rcntlntson of Fag. pnthracis frem sporcctonn—

- ing asrobdic nicrohos. ~ )

9. We tostcd monospecific anthrax sera according to

Ascolits reactica for the purpese of deteraining whethar or

not naterials wors contaminztid by the csusal agant of enthrax, |

[ s
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