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ALUJMm" RYWX1DF VACCINb; ArAINST ArIUT1IA

S. G. Saoseov, N. h. Hikhay~ov, amZ Yu. F. Sorisovwhh

b~fistry a~t Agr~culture, USPI
VeL~~Arja, go. 10, Oct 57, pp 19-45

After obtain.LM An tb athra vaccioae of i.. restor and L. S. TsookovskAJ,
L-be veterinwry nJcxb:*I9&,Lsts hed *ucc*s.o ,,n starting to "Iva queationiS of
nbtailAins imocailsivo woaft for tb.a 4imlag~y alf infectt)ous ",1ess

In 1591, 1. V. Lingo, ausing the ?"tear aw* Tseoltksk-. aetbad, produced
an ant.1-mithrer vaccine, *z&c was vi idoly u~od during a niriab of yosars.

F. A. Teresazig, (1934) S~~wU to L~v Tseinhvsk!' ic ccnd v~is~e
by #Adis& it to a solation of sepoain. The sapcmin vaccise (poss~essing
i.va'ao*aic&1 cbmeacteristics, ovr appeared nou-sum~a4 -d nf Its applico-
tiota. Me~ %;& Acte to the fact ztkot the siapenin used for the pr~c~tion of
the Vfeisoq PMI*S"ae a Str~ tCztC nSIa11 ty ad Cfeued ChC deft wCtion 0.'
tPpores casataine In the vfccin*. In 194/, the sapetnta vaccine was roin'ied
fram (.atilt~iosl~) the meket.

P. Stamain (19)4) Ina studying Ch& wr~soloa and b~ology of Yviruiont
anthrox culitures (grwn ou comp1ated de fibrinogev~us or ci crie amarhero
b 1 owl 41tcovred the poesibility of obtaining weekly v~rulent, odin fts-

spouling iitri'Bi. Stamainty prod&d a vaccine fraim *eac a strziin
- ,aitod it ter the vaccinaetion at animals~ egalot anckrm.

In 1942 3. R. Slisabur ptvposed an dathrax vaccine U1T! far the ismni-
zation of samalo~. IM vacie . represented a vookly -.. rulant culture of
noia-cspswlimg Sicyobes MW appears as a high- co- inewloi cal preparation,
rAcm--d in wide pisctice. The 'STI' vaccine, a pTepustions, used fora
s~ngle ialoczom, failitaoeu comudermlsly the task e. the vetertuary
voftkrs.

Owing~ the 1St 13-20 ywn., the tore~is wiinie~lat esageted a muebr
of asthrs v~cclaoes possessimg effective qnslittie. This was repected in
detail toa the article by S. T. Coleeev is the per~iodical YVeteriawry Scliice
Voevas1I 1957.

Wift Rho help, of the 'IT!' yaceis.. end ?emawuki s product* the prac-
t..cal vaetehawy Verkere coadectod a eacceuufwl fight against dathres.
Nwwevrs at timme %base vaceese campeod .me ladblo Post-vOCC. %ies cam
pliCA~t 00e4sa MiNGlS With a rscA~d reetetmee in their O.rftimm. Usacl,
iý.he neceessity xrmaied to saimmae the rsearch and find a los ee. eful
vactim sat lekl fe the cteetion of ams imIod Wist mthres. Fm this
parpos, stedaes %*or Condcted for a -- I of yaw. is the l~bevfetu -
cointrlli*e Minethrs poeratiass of the 081" ta1 WolNWe - Control
imeititate for Vt"Wertay rrepereias. 'M WSL



*i o O Sa4' " oft~ hig L~pr (:9, Gv. 98ulaerv) wh'&L99~ ile
Je~~tpt~i A y Misaut qtrt.n 'VYn-2 ý, iSciated f"W tbG C4WCaS ci a

f-tl £ UN-WMS ssekly vivueac. var-Mtim V W~b-15, Thi, vartat;=~,
uOb teSUW d tht 1l.rM*ry SC.AlSIS PM~Ved Wo be hAMlIOS for r~bitt0
sd WftiY Virulent f~w -Jiftma pip &ad Aiite mire.

To~ 195Q-1051 *easn- S. G. Coleatv &W T. F. Dorisoitc1h, liq ty ot,
*direettA sccmu otAneA frtm tM vivulact anithrm strains smtber 4

weekly virulant olternate No. 12W~31,, 94; K5-W mad X12-"6.

EU testis. them an rdbb.ts,X thae nevf~ vmiatiems #poe"We iinuawlegicai.
Fwove,j in aheekia Uwem experumautaliy an shempo in 19510 C. G. Soleov
OW Y. F. trimwtLch mmertained tht only the *!tran (variW. Os) W'15
posmmead hiikly LawnIestical cquattism. It prowyated mantracam I out
of I sba~s iajecttd 4 mtho priov to the controlled ~iwfuatiota. Raence,

I-s'estise1ass Of his St"Ais emttimmed, W it WW the amst vulu~i. for a

A Ikeekieg of the hamlesanas of the wacciue otaissi fme *train W15
onyw and Vmm A&eep pe., larls horsed cettle #ad hewses prvved the
seacim to be bonfts rt the doey almaiu . 3Uwiv the period of in~ectc'n,
the bswom osslimmd to vex%. As a rule, the Injectiese did not c~aesma
su1mellm"s. asmaiml W"Ifeted only m issistiftemt local and

A-A---ly, tie Vintuej at-coinsoad the vftcies pavoaed frmi it,, were
tined GSWs tbm for the: Cultural ad biqolgicl daoracte-,r sties. ItWf a0tahte LOWIat the Streja Ves NVOSitSMI Md .engAiu&.M iUt4 On 1nft
beom Isties. It ve a typical anthrm cpulture, poommalue a eIigkt

to lost a fmw everituiA vre "W to investimoe the P..stuility of
naeisig vt.. immelegluel 9saiitism .1 the v sie by e&dAn& to it hkvdro-
m1e e id iumm as as q'cifie irritmt ami spemamt. the results -of the
upmtint. 4mAstahtad that the wccie *Ame trm the strais W 13,
vim om glycorla with edd6d "4e-cmid* of alumiuem. Pxove Mrs Linasoio-

&tag, e doe g17rin meacime. After ths, th wamaiue was produoced en a
M1 ..1ut~m of glymeria with m &*4ed4 0% of X1 %pe-mdde almum (T~able
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LA" xumst of the =y eots, canducte~d vith th* obtairded -vaec .ne
to Aetarmiam thv hea1imavss as trbbit go.d its residual ýrirulence 00
Wmas pip, it WSetstablishe that thit vacciria in hamlsse for rabhtv 1r,

a due of 150 mun -vov. Thke test r~esults on geivst pigs awe smaprre.d
'A Tabe 2~.

The data. of Umh table Aim- tht Lke now anthraz wacs:-* in lenF, r~ru-
lmt ~an less rmpctive that the Vaccine 'S7Tr (CTO), thoiimj ale~t a dstiblt&
4ae was tatected ii-to pqines pA4. Thav' the aveng am~er of aperu, ~n
I al of fte am Voccioe ammced to '+4 uin' Aaer~ a the vaeccine (MT!)

*I a 1.1 win.

In prodeslug the vmc-ium frm the strain *45, we eecertaivied that therc-
was an imtfic ioee L spots fatuation. A StevinS an the uous1 OWe. X'A
after 3 pWS at a nraisd tomprettirs unitfeated 40-M0 MiCIVOMcPICAily
vie"lie apore. and ow the 4-5th day maprsm~dastely "OZ.

Tbarefere,, even *arimg the first teats, SP*cLI~a &ttAntiOn had to be
give to a stod of an appropriate nutriont m'4ii in acier to asgmt tbf

ap~re bmmiom of the strain during Cbe Product~ion G: the v'accine. As a
result of this studyt it ons establishod that the beet Spero-femmaies
sewired *a *W pi.edmd ties a M5 'I, milt I(?) Cluid or from * mom
hydswlyte with a metaut of L00-120 mg t. of citrogVx ad 2n1 'pe mtracc '().

VAOPOr01 101100x OCC~r~d f4eeter OR x.hiS type Of ftd1U1, OOeCkINS W85%1
am dma Lemngt dayg dW W9S1 on the 5ti "ay, Ame oxmined uinder htw

- ea"V.

T m0 MeOf the 06"jaw qaineftis, the '.xet~ion 01 spore- fe~orm nl
and wirsiome of P'm mctikns La the 3ihape 31 sere, sox eelvad pes~tfvely.
TUU qiewtion is utromly vitals, as it b..~. an the limmlogy of the

ftria* the process of *meyaSg Ome hydro-Omidw-.almiuem vacciee, mother
set leas witaL queo-. arssam the treatt - Of a sort 5&51k Le 5Cusa in 1h4a

vaecies tb*vay first tost.. meuled that %ydre-emide-aiumaama ptecipitates.
sad dvress&Is% a comseIdr"b. Numer at oporas. Is Order to anumt th*
adeoivemes of the veccine, agr was&A" in the Wmetity of 0.05,-v.07-0.09
dad 0.1%. With asaddition of tir..O0.l 11 f *qt, the b~dv*-exiA*-*lmi
did not pcecipitate too fast,, ",d the vmmAses rem~aind suffictseaty liqwlu.
(It may hr. 6SA in by a 97-1mv (seafdle) OS.)

The hydre-xi der-e.Iinim vec Ps, I ~sdo is accovdammeevi t this
satbod, wase tesetd tog its effect as "Aame pip. In the pest we did not
Sde tbese tests, CGINidiSHAS. tb. QntKIMS s1MItiVity of griMes pi;. Lo
mathrm n md to view of the difficulty to obtan positivre results. In carry-
ism ot tbese tests en esatwel 101Se Pi100 we foci lHead ?atemovki W se~coed
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As a 9wmic It we0 esta1blshd thst hyde-midd.-alrn~mm voc*is
way be test"d "Ptt momer., fer £ its immmoloatcal cmallIti.. 00 . w
pipl, by using a deo" of 0.5 *1.

Pow the imiectism of veccishatad md conCro1-Saim pip, TommkvSkile
second~ Vac-i.. wa Ueed ia a deco of 150-2w tbo~uss4 virugost epetes.
All mntiil yaime pim paridhed vithim 2-3 day,., while the macc..uated amimt1i
remaine &live (or a watui 0: 4 out of 5). Thus, weo v~i' the ti at sawe
As devised sd ptv.ined a muthed for the testim *I o1 gi-amthra~x vacchi
Saw' its iummmelqtcal dherctauistics (on Wassu pigs).

The propmaWim (pw**mta Ur) sod coutrel of h ooie-ima sc acine
s&Uwt asb St the laimbeki siar-pimit establisbed that the viecclue
possessed a bio aimelea wbem tested gm ptius pigs. Thas, in 1954,, 19$j
&"- Mt49 40 Po~el of %wee~ow "ex prodwsd "a SWoceted to tests. They
tome all released and the first let proved a Purriea± 0i 9S.6I W.
piaca pips with a I*"s of all. coutrol satinlr. The vaccine In prepared %it
a *mtftt .1 4045 SIR. of VIrVlIft Spore iia I al.

Pow the testlea af thle "accire, in ordt%* to deteruin* it3 hame~saawess
duct" *a qsWU isi).ctim period, a vedactCia of sheep in the Geoonies
USt uas pr~sied in ApriI 1953. A tocal of 421 sheep veto tnoculated and
to O, doe ommfe vaoeiwmcano mther M sheep. fte vacc imatias we"e
sof with doe owla~.iimsres ft. 13. prepmmd v I March 1953;

sw 0.2 al. Thor. wer so mopicatism is spite of the fact that the
smpwave was i~sUte in A"r11 (vr they uesi) is an wftmi shed (am.-

WIde tools to deabm its hbeeaimesums 'ins aWc ted in mwtmm La
0stae 1933. A* inS06"est taM in the wam of (liew of the Tostlamgoki
As*tott of do2trawlo wagi.., the camtuesas., .meistleg cii N. A.
ALabbstmw, 1. 1. ftuimbm @ad . IL tm~io'ecm, mctested 5,54 aboap,
imolummq 4,041 of ___ow am# 40 Voet an kids. ?be wecimo Was
injected 17 is tate loft rimer IS.O of e 0 imals - (a des.
of 0.) .SO mod doe you WN -02 al). Use VWetirnaieV19490" mec
tamMLLet ow. ?W mAsed; resul ts of the A'imcactim,4 part- i o a
reiativly UArge mue of sheep, peese th hernlesomme o the kyqre-
asi e-almism mac Las, whas mod does a sprit0 MW amm.

ft er~ to tet the 4 i~e~reImmeLsmdwaiu"o do unwlma crestd
by cb.- vaects to April 1"%) the smin iam (S. 0. Noieso, A. 1. Somide.,

1.. a1destefsmvlL) vwetmeled the yws ~abep (bet. in 192) ot the
Sfa If * inrgis SM5, Oahi bad wKbo psew Secly

Veecisamed awimat madman

VN series of dn cmi.. uaro UNI Swiss a*. 1,eesad I
Mgc 1"53 00 6 =1 Slpemla celuIV91 04th a, Opro esedstaftemof. 47.3
ml. Par 1 41 @ad Series W 14 ),1 1001 eN .19m my with do mamtim
meam with Lbesom "mai w -p toamU, but wt th go addd W

-=4 09 61YOSWU MWd bsr.V&Mmd aLodmin. I* Gasher a part of the

balho" (d "" soo w n otvaedt0 thi e do in) ww lajoc ted
MOWW 5 WUNNO (MUSmic) t'seessacac go 12 pri l 95, with doe



'VeCI * I Aurf k i;&. 11) WWO "aed; 3 knlottod with hy4re--exide-a1od~m Vociea
%Ari*& ft. 13 *& 12 April1 953; A~ abeep, vacclnwaad wvitkhy4-wd-~i
voccigue Series Ro. 18 on 17 OcLober 1933; ate! 3 control bullocka (fanemsv
Vwh ekW "a tt bum vecciuvat.4p~iusy

Th4 'nor-u6tle of all she*", wag mods ith a pr~oI rýnitaTina& virus bf
antha neries No. 14 (preperod 2? Febrwsary 1953) - I tal in a solution, 1zO;

subcuaneouly, into the inside part oft che rear right 1#1,

The cont±rol &L&culation produc44 the fallo.wilig reastiLS. All 5 bul1-ka
inoctilated vtth the vaccdn" No. 12, survived, swinifasirng an inuignIficant
tev.r raiction. All 3 bullock.. inocuilated w'ith No. 13 snfird id aid did not
react to tho inocvItIatl with aintbzax vf~ruz. 'If 4 @be", vcceinate4 I days
prior to inoculat cm, 3 sur'vivod. 31 5 not rcciuat*C4 bullocks, tv*.cu1.atud
wi1th th# virus snutsntau.s&.y wit~h tke vat-cinated, 4 'ýrriahed !ran Anthraxa
after 2.5 - 3. 3-4 and 5.5 days after iio'cilar..on.

flus it was ascertainAd C0at the vaccinated bullock. and *~produaced
a h~gh immunty atainst aInkY.Ix

In. October and ~ovwaer 1954 as *xpertamt was mo"d* sbaVe to toot the
duration *mtd rimsiicaace of the iinity, 6:reatod by ;be anti-~anthrox hydx.-
Qxide-a1~iU mc'.CG. Te CKPOuial: w*M mM4 by tbe 0QatuRiesi Coeintifti
of S. C. btlae',, A. T. Aebak~idae, S. G. Arsim and C. A. Amsamasbili. An
iaIDCULAgIISI eMIS SdAft 0 e WlacksD Vk?* VOm VOc Sated With th byd*.-6i di-
elvaLm-~ vwio den eawa of 11M (do" of 0. 3 al), as well I osep
Vaccinatemd 7-14 A"' WriZ to the Ing"Welacto* with 0. 3 al.

a* noclation wa Made with the Viuras of Swim.e us. 16 bptqsXod 1/
April If%4) - do@* I al ime a selatism I i W, -- stily. Of the 110
bullocks, o3sected to inelativa, I pershed Sltor MS. minmth tftf
vac~ination. 01W of than with a delay of 6 ASTI in %:6Wteaa with Cbe

atrel lmanles, I bullocks an-ryiwed, of %*lab 4 did sac reat to the Swhrat
V~VA od a bad a single elhtm riee of t~tt live (1) *bo,,

Vs a inwted 14 days Pr-tM to ias-euaei serviwed Vitu t maifeatime
a tjons All 5 %M'mps vacrimated writh a vi.binatame (vaccismc Sod0
14 AV$. prior to iNK~Aatiie, sagwIve iNifetingm a brief Loser reaction.
Of 4 shoep vecciaSted 7 40" prim to IMPOS~ISA.q& SIMS perisd ad 04e
rINiSAWT 4141 M react to the wive. TOW (4) Dheep VSCCLat"e ( Witheet

byw-.id-a..I) ft das rim to LADlat LS11, qurviwed Widl-Aat i Lee
igay Veaction to Ohe wire. five (5) evwrfciu&9*d uontrol sheep psri*W

twiv mothsact 3 after 2.,5 days, 1 after 3 4*v ad I - 6 d~e after tb*

ra, doe Astailed tea pSovd tha On kqg 1-.-1unitsm c V"is
"Olasa MU Pooe"""e quelitim. *&Lob "mtly awete" (wi"h aboap) a

reeatsta& mad laghr m Lem du a year) Liwity.

la the sonoa 19% d bhe ~ve .ude-alwime weacin m Aimt amtbg
I~wodl VI64 90At.



Ywm~sLtJ~sm wftv mada ky ýa, votwrint worg*rs so tbo~ 1cllovtv
9*m st the Itsw'reoleki as ffroesmdrt~i rt ýivvs md tbip ftevkIl Oblast..

lUs 'iss" to do s omperiag y tur-a4mwi asmuerl 4tr#.,Ztisum fo (sthe

vawtaefAuma. The hydr*.aide-alu~mem vatlC5Ia"t apistathrox Serie No. 2,
"?ad 4 (Pmr.c.d by the EaiuW&Ik bt@-plaut it Junem 19u) Vos uitllized.

Asimls ever I reat of ep recotved tb* vuec~uo subcuatseummy I the
ftil~tf *AW064 the l"ar harmed cattle - i W.1. bar** - 0.'7; P'Ass -

0.1 .@l; sa t. 3 ul. Mow pets - 0.2 1 *; yewes eatt 1.0 3 am tus - 1Yaw,"
18mg. bemma *x~tia &ad himr-se - 0. A - 0. 5; pgs* 0.. 3 l; ab.op 0.1 -0. 2 al;
M~d kide *..I al.

At a~mlysis of do"a roe: ved trim 1ocat me, Amer the vo" is. hod
bm Ms~ds *Aly 060d howr am1iCAt14 um the almils: 5 sheep
(0.00i11g, I )m bell (0,000102) I teal (0.0034t) sod U $*&to (0.23%).

USe W"t -Wut 4-*lvm1u3 iec Lin wa *aed d*sr Wi eranmd eamti of
IM5. tm samdinw~s W14x the .. rvsgiainod mnatoial roe*-. fd (tm tEk iala'sabski
Uia~to 16#6M maaimi Ware vweitistete (in upriagJ; thlsaft -sled of VG4
horees, 49#9 b~mms of linap cu attle, iSM Ameey, 152t pats MWd ow

Althino odm of Use onmlmc e vm od imaod~c~eley.. there vete nocv
plimatimm amd/ev 1.. bm wafth Um ot.mated peots no~ic~

oveiSAA amcimtims vce u~s Is &,otricL. e time Stavropole ýd
0b1mokof 69*tm, Aer (a twta 01 ) $334 eAtimie vme vacetiaste. The
W46410MAN N~fIed as comqliAe& me. 2%m. in acordso wick~ the

do mewated ie Orrn o .19~51, 240934 esamlusl were voccimete.

ftvWAg i%9nMKi of M"Mkil$, With W*e-sdeamm CJ AM
ap~m. adwft voe gvem La tba botev. fts*k 4LOY'Sh14 OF7010 -md

SKUmai 014mts 4hein iamocu of 1955, of the Ston~~ule and IaomeeAr.

ft oossi4mme with filve Tooeiwod, 1,137,034 mimlod Ver atme;
this Rmcepim.-e 6Es, b~- - .1 mqe beined ofi1i. 1,91MSshee
"9¶,) harem, 57,179 pip "Ad folU po. 2his flaxw inglwak4 180'"s
pa l~sq heemd mtle* 4570" dm, ISII*?) Solu, 12.63 pigs m'
10#30 kiam.

vOIMasmmlypt. of doueor .1. it vm eastsb id Ch the reft-
CL&edo ase Mmiu isde "mecinI Law im tlemlfee with a tow Aligut
moep'timms. 1146 *WW"nomd LOWg be W am-tl it Wmiboted itealf by a
Am m1imalo~ A* oetsmed as tdo 966" *a (I2 Z 5. 1 4 sod leas fro-

q~ 3 7- a s I nI pue of vmeeeiumtlm)ý &fter sh 5-40th Lk
omm1lla Immve mi bommo mm m i mWi a~d % nd of almdoi sbw
ftomlwid 4ommpfty. Wase mmd *a* elms umJ~em mal~IW of I z 20
2 x 3 m as eS* m d&# td p~me oI UTme beern
1I3Itd eftw NW ~ m wish emmi mmikad tb. disslved somlaelay



The ma1oa Lom4ratuw, fallwitm, rho vvctlaftiLari zoo* .¶~O
er~dit are'.tt~ i.1-I5~.Tt ramolned at AIDs It-va fvr 1-1-3 (w".

ihew"Ims M to no~mal.,

~thV WO" 0W~ II Ae *4M IU tVw ntrwa'e" (14 %ww of!ro efa
(-4,-l1. a lon* of 4 P00 wwwi (0,00Mlf.) oww ohmeep, "mA~ltCat#w oaev~r"
10 1) Cases, vitk YO? *KMICul. In 11 fern, 136 pwm 8"immae PerKt.*d,
(0.01z). an* it ise nocooary to smatci thot all wwas *I iam*1icati
ma lose of mome ow usmesd by di ifteeat reewa, es .wpl1e~m b7 thk.
'setwrIaria. Cold a" rol.y veathor, poo nutvItlam 13nad.k~aC* r
("iLec.WN) *I tbw OmA_*&IS aftet. 04V^Ccimatiou, otc,

Ammw4 tbie 45,01 bovise there ver* m ommWicatioas am n~o too~,~
t~owgb the work-here. wee* nt exue tvw ter dmisies, Tbovo were -r
ct3V1 Catioag MW lo900" N&W.Z Iemcvlato4 Pi (SilO) aw some (22li4).
C rwq~ally, in evalwaiag Chea %Wroo ~-&l1unir vccime %,ia mthrom,

t was howle.. fm. muts, 'AO amW prt I.-lar stitlive t* mLkrex ine~c-
t Ions.

The LAW" hWC10" :%Ott1. ýC tLh p, emutho to 3 yeor., in
umeC caewo, wer vYciia d widt the ant l-nhr.ax dw.idea
isoCCifts NiM~awt~mmiy withan aiftiohct'o of 150Cs 1~i~ wwaI4 WWt uWbeWmO
CRANW I00 (bfth $id.. Ot rJhe Back). TbeSe -&CiUstioma L~f thRAfh Of
Largo hoeeds cattle vors carried 'xst 'vithout camlicat avw.

Tbm- dart"g 154 sad 19SS 2,45~,53J maimls vwro vacciatode ;.Ltbk~ y&-*-
~aide-alwditm 8sti-a~mtkaf voecic: *1 004,9%~ hel~s of 1*ee0 bww&.•. cattle, J'1

ma ml pariAbed (0.0011%); of 127,/U bam"., i br"e MV.00014); ot
1,woe", I'1 %01%044m; of 28,524 SetS, t4 (0.044%) .ed of 64,93

As. a remIt of careful ammputoti~ mi ofly vi 'icim4*aAe, un-rie
oot duttim 1114-1"S5. it "m4 asabl *a~d iset theb iw td-lstt ca
pt~idimd s a mitimv mdt ~ .L~mtty #Voatt mwikrm. Tt4i. wae coml'd
by tb, tac t tA~t I-S the now I p la~oas bwier w*.c V~ti Vnera carried "t,
rAO CgW*e Of SOIW iMSLhZSi oC~j-rftd.

In Comart*.. with efter osmt-s-alure. vactgee, Cho ftecoo hamwl*400z

W*M~rO-.miduaY.MLý aOX OiW4M, On It Goo" CMdJA*vly less jamli-I
catitme md 1oea tbows fw iaoetam~, Toembovrs& &%ft S r4Cci~e amW C"I
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