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A test of specific serums for an extraordinary prophylactic for brucellosis, by
M. S. Drozhevkina and T. I. Haritonova

Many cattle-breeders are confronted with this situation when they care for

their cattle and sheep during lambing and shearing; they find animals who have

not responded to the vaccination oz who have been missed completely. An urgent

prophylactic is needed to solve this as well as to combat ncv centers of

infection.L

The development of a brucellosis prophylactic could be fulfilled by the

creation of a passive immunity or various preparations, partially, antibotics. V
The most studied method of the above is the passive immunization, derived

through the introduction of specific serums to personnel, who react with

infectious material.

Soviet studies of the past few years have proved the possibility of pro-

tection against this infection with anti-brucellosis serums or with preventa-

tive properties of anti-brucellosis serum.

The majority of known anti-brucellosis serums were obtained as a result

of immunization and hyperimmunization of animals with killed vaccines and

with various specific and non-specific antigens. Only three studies used an

' additional immunization with live cultures of brucellosis.

The most effective medical and prophylactic properties are possessed by

serums obtained through immunization of animals with full-value antigens,

selected from strains and prepared by the best method.

Hoping to clarify the influence of the antigens on the quality of the

serum, we used various strains, in regard to antigens; Br. melitensis 512
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and 513 in V form, possessing Vi antigens, and W form of these strains, Br.

melitensis 363-typical, representing 17-form, deprived of Vi antigen, and

vaccine strain Br. abortus BA (intermediate V W).

Attaching importance to the method of obtaining scrum, we tested antigens,

prepared by various methods; 1. killed by heating, 2. spirit with an alcohol

preservative, 3. obtained by the principle used in preparing AD vaccine, A.

irradiated by rays of quartz, 5. live.

- We immunized rabbits via a three-fold intravenous injection of these

antigens. Intervals between injections were 5 days. For immunization with

live cultures we injected 250 million microbe cells for the first injection,

500 million for the second and 2 million for the third. With killed antigens
the doses were larger; 500 million, 2 million and 3 million. Blood for serum

was taken 14-15 days after -the last injection.

-The serums obtained were studied for the presence of 0- and Vi agglutinins,

and the activAtion of phagocytic activeness of the leukocytes of the blood of

I - rabbits by them and bactericidity.
As a control in all tests we run respective tests with medicinal anti-

brucellosis serums, serums (both Uvaroba's) and with anti-brucellosis serums

obtained from Odessa, and also serum of healthy rabbits.

As Table 1 shows, all the serums, obtained after immunization of -the

rabbits with typical strains; Br. melitensis 363 and others of 17 form, independent

of the method of preparing the antigens, only 0 agglutinins, held a high titer
(1:2560). immunization of the rabbits with antigens, possessing a quantity of

Vi antigens, caused the presence of both 0 and Vi agglutinins in the serum,

with the most Vi agglutinins derived with live serum. They were present in
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small quantities in serum of animals, imrunized with zpirit and AD antigens,

and were completely absent in serum of babbits, immunized with brucella,

killed by heating. The greatest show of Vi agglutinins was in serum obtained

after immunization with a V form. There was less of a show after immunization

with the intermediate strain Br. abortus BA.

Two series of serum used for control held a high titer of 0 agglutinins,

but Vi agglutinins were completely absent. The serum from Odessa held a small

titer of Vi agglatinins along with the 0 (1:160).

Evidently the quantity of specific agglutinins, ard their composition

depended on the quality of antigens applied in these tests.

Our study of the ability of the serums to increase the phagocytic active-

ness of the leukocytes showed the Vi serums to effect the phagocytes more.

The ability to activate the phagocytes was possessed by serums obtained

from rabbits, immunized with live culture of brucellosis. The activeness of

I serums of rabbits, imunized with spirit vaccines, was twice as weak; and

there was no show of activeness at all in serum obtained from rabbits, immunized

with brucella, killed by heating. The serums possessing the greatest ability

•to activate the phagocytes were serums obtained through im.,unization of rabbits

with live brucella strains 512V and 513V (10.05 and 4.14). The ability of these

serums was less when they were used in a W form.

Bactericidal properties of these serums were studied by the method of

Arzhelas and Kuntsmana; strains were Br. melitensis 363 (W), 504 (V) and 535 (V).

Table 3 shows that the bactericidal properties of these serums also depended

on the quality of antigen used to i .unize the animals. Vi serums possessed

the best bactericidal properties, and namely Br. melit-nsis 513V.

The serum from Odessa and one cther were very weak in this respect. No
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bacterididal properties were found in serum of healthy rabbits.

We studied the preventatiie properties of serums on white mice and guinea

p igs, during simultaneous and separate injections of serum and brucellosis.

Several series of tests were run on the white mice. The mice were injected

with 1000 microbe cells, subcutaneously, of a virulent strain Br. melitensis 535,

which for guinea pigs was only 2 microbe bodies. Tested were single intraperi-

toneal and intramuscular introductions of 0.3 milliliters of serum and three-

fld intraperitoneal introductions in doses of 0.3, 0.2 and 0.2 milliliters.

The degree of distribution of brucella in the mice was an indicator of the

preventative action.

All the animals, tested and control, were dissected 20 days after infection.

The lymphatic nodes, spleen, liver, lungs, blood, urine and bone marrow were

subjected to biological analysis.

The results of the test are on Table 4, where it is shovn that the intro-

duction of the serums controlled the distrbution of the brucella in the organism

of white mice. The amount of control of live cultures wts more than the control

of heated and spirit serums, the best being a Vi serum Br. melitensis 512V (0.04).

Identical results were obtained during single intramuscular introductions of

serum. Better results were obtained with a three-fold introduction of serum.

A weak preventative action was shown by serum obtained through immunization

with AD vaccines and with vaccines killed by irradiation. Weak resu.tu were

obtained also with serum of rabbits immunized with typ'ical strains of 3r.

melitensis 363. The Uvarova strains and the strain form Odessa proved to be

void of the ability to control the distribution of the brucella in the organism

* of the infected mice.

In this test the good protective properties of the Vi serums were disclosed.
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A three-fold introduction of these serums (51.V and 513V) protected all the

mico in the "I A from infection; biolog-ical analysis later proved them com-

pletely ste--'.!e.

A study of the dynamics of distribution oil the brucella in the organism

ofmice infected with 1000 microbe cells of Br. malitensis a A a three-fl

-introduction o' Vi serum showed that the serum localized the L-ucella in the

lymphatic nodes and later brought about its death, in control animals there

developed a generalized infection (brucella in all the lymphatic nodes, spleen

and liver).

in another test we compared the preventative properties of various serums,

Again the Vi serums proved better; brucella vas found only in the regional nodes,

while with other serums, the hrucella was found in all the lymphatic nodes and

in the urine. Multiple injections of Br. melitensis 599 were used for infecting.
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VI serums during tests in vitro acted as bactericides, activated the

phagocytic; activity of the leukocytes and contained a full selection of anti-

bodies. They proved to be high preventative measures in animals.

A te ulotiple introductions of Vi serum contributed to the localization of

the brucella in levls of the first coPlex and caused the later sterilization

of the white mice inaectsd.

o i There is required a more accate selection of strains nd a calcu-

dlopdageeaiedifion (bocfl inalh ymhti o e spee

aion aofthir tswigenic strature and btater methoe of preparing antsers

A inThus Vi serum may mean a future prophylactic and m ic n t rnal sen.
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*' V-t~dp~iy, ,n~UC.IunyIO WWI=antelli, -H Baxtunmbtb! '1IZurax :Br. abortus BA
(Hp6!wyrO mUR't " VWV).

floputan"ai ftnbuoe 3uanema ue .eoxm:e, nwOryiem1ir, C:-IBOP0T:X;, q

*;lcnhiaw alTTlrenwh, npitrOTO3J11IUebe33f11:~: 1TLAl )y
iiarpeimmjuc, 2), crumouoR -c -a:xoI'o.TvrB.%t~ iocepna~m, 3). no.-yiveun!:2
fio npuuujny MHroTonmeisi Afl.-BaXULiU, 4) o6'-'i'1"I .1ytiamU' 'Xapu~t;,

MimMMylILU1u MK90.'IHXOB W-t~ nDp0{30.11 n-Yrex' TpOetp-.TllOrQb ::'l
'Tpfl13olioro SBCAIIHR1 41[X H'u w:r:o . ITCP32.,BI Men1Y

:Pan3I5[.vmcb 0 AUSTM. flpa GAmny!MHaiun y1Bbnm{ 1{y,ibtal 6prum.Ifl
IMUCRIH p~nob250 m P.x . D~ol.- aQ ,*,).!

T1Cp2OI. iue xWa flflUAOI W{i~of Ni My1t3aW1:{yunbui a-in-.
2~ei -2 i o6ebx xe

Arrnorawsoiuwe (0 It Vi) 7ITrpi! cl.-OPO-.01, oIUiW0.1':O' my:::spoua:miwc
pam-miumsU -a ?:uc1:am:: C-pyiwen.:

.Anti~en used for imniiaiztion

Strain uxe&1 a.giut live 'hect Spirt 'A D ~irrad:
for immu Az-, ini culture, ed ated.
ationl

%363 I 0 1:2ZC0 1: 128C 1: 2 50 1:2 560-1 1X)

IIA 1: 0 20 11280 1:25601 1:25601:2~

_____ i -1:320 -l
512 V 0i 1:20 1:40 1o

Vi12 1 1:32 SZ 6I1__6_
'52W0 1 :2 5W0 1:1-280 V: 2560 1:50 1 :2 y)

-53V6IS - 2S0, A 1280,

) 411: 0- -1 U*~1: 56 1'260

513W NV *0 1:2560- 11:640 0___0

* Uvarovai v i ~'Io

__ ___ 1:2 60

pan I 1:1o0



rc3!."= AO3-Jlpoit"( 6=L1 3112LU1TCabsio aWIlue -- 500 mall., 2 m."IPA. H 3 mupm.
* ~ ::~p~6IUXKA07WOC. BZS-itIIC XPO'3u 9,1i 11O.-1y4aMI1R CUBOPOTKM fl&Zt3OAI-Ilt

S14-15 Allef n z.~ oicauep i~~~~
Ny'-izuue tulnoporxuf ).z ytzaAH ua iHa.vnit'ii m I-i 0- it VII-armaozz:-
::, lawito :iui cjnroLI~irp.:orl a:(imitoc?1t aeflcoWroB xpoci: 2

r.%~ KpO.'131 a ui 62xTcp%4;U.ocmb.
Bo iccx ILTpx ul JxaliOccm 'KompTo-fl iY1Dotioanime C00OTZ0C 1  1I1(e

;"~UT2aI3S1 An4 tort al:TXGPYUCAAC314:ofl Chioo~ YapO3 ia NO
I& ~ oan 4 ci op~i- ; Yuapoza~ It 'npOTXnoU -zze10rl CbI-

;.;)r~: (6apaIIz4efl), loJlylqwn~ubgc 113 0Accxoro Mucn Baxill H~ CIA-
* il);OTOic, a T8XKQ0 CbI. 01 32AOPOBOr0 XPOX~IX2.

Kax m11i 103 Aialiu. Ta6a. 1, Sce cbm-oponxiu, Iovleu-ibe nocite -%m-
---113X&Ii. KPOAUKO3 C'M 'KUIb1I2 a.j1TOBI melitLensis 333 it apy-

111TRI UnMMUn 6pywiuxi D -c)*,OP.:, 11=31~ .N! OT oro~ roi psircowwI-
j:.:su flimruCa COacp4CixtU i' ~o I wrpX 25G0 T()JTh2( 0.nrrntjmsrni-.

*..LLMIcoiw~ciioM i-ani~enaa po~ce 6bix -Ax~ 0-, T2K it Wiar-
;.:~uOtUi(UU, flp11'(# 6om e 3Cero m111x c0-Zp~xa:Gcb ;I -cibtpomx.
iz:'jzy4OU11uX UYreM H5:A1112W KjUOU l X o Xw1Boi~ 1Cysbypoil 6pyumllvz.

B ~ ~ lj 4rcl~IT~K0 T1~ 1 a~j!b 3opo'Tiax 7A'ovibix, IvYxyqIH
:~:p'IUUXCMlcpTOLZl -H 214;1~a~, -1 'nwiiiOCmzo OTCrTlk0aAv

it cuwo~hS( KPOJI13f, yHP11:PDBZ:-IliUX 6 ~e'zm., y6minm. IHarpe-
iI:e.Hak~o'w 6o- mu. 'i-arrmno-rimuna=I wll Cb~qpoTIp *flO:ly-

%'c(~lUIAe IIplHM abaci amnOI lubx 6pyieA.'aMH4 V-cj~qP~fe. IB cbIBo-
,twc nozw o hyXeaO flTM IMM)NyIMIawIH KPO.1wX n. a rKyTolubIm (BaK-

zuii~ ak mr~ Br. abortus BA, iix 6BL0 31UalLflTell . m1C116uO.-
Vc.nz Siu *n XaeCru XOHrPO~nIbzbX A3e Cepli ZQPOrxi ya-

p)31a coiiC Bm UbMmwOX r.wrp O-arraonimbt apii nit oTcyrThsm
:1 Iwix arrIuOXITTlOB. Bapaxwn arm6pyzumemast tenci5ims bitioporic

-roMlc'rTyy Bammu x cuitoporox, uapsumy ;: 0-ar ominlw
ox m o~p ii ue6onz6u r m e (I1: 160) Vi-arii,1orulnieu.

B.uau= cuaopo.o sa 4arowsmpuyao ax x=uo.Tm Ae%4"uroa

Airen. Kei.3oiiautsA .z uuimZyI/.3CL3I

1ed~iro

jBr. melltensla, 363 0.71 0.53 0 3.21 2j7

Otie Br. abortus BA I 0 0.81 c 6 13.5. * X
dUring iM Br. nmelftenss5612 10 2.28 .0 2,03 19

D 512W 1115 1.05 0 Z;2
of rfqbbits " I1~ I.50~~5 30513 111 1.za...z1.. -0____

- 1~OtoskiL
rxa

Control .11. 0.46
0.33
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fla~rcpIItqaztwe CrUo;ICTa CLz.aOpOroX

Strains useO Ub-strr~iu
t to 1ma"Uizeci

rabitslive zDirit houded JD) Irrad
ated

UtC. Ililcuisi 3+3(W - -r +: ++

504(V') ++ ++j ++++ 22++ ++4
______ 535tvw) -1 + _ _ ,*+

jr. abortus BA 363 ++F + +++ ++ 44L

504 ++ +++ L
535 ++ ++

V 512 VI - -.

.504 -+~+±

_ _ _ 535 1 ___ __ _

Br. mnlilaaists 33 + +
512W I ---- i

504 -H----I ++ ++

I Br. m~tenSIS - - - +Ii+ f+
_____________ 535 --.

%4~ ++ +++

304 1.+ V+++-
554 +++ I+ ++J- 4

a I~ I++ 1
Yc.os~ae ~oa 'e :o~ycra'~ po M.; ~-,t.

+++ + -PAINMaR Crcncrn 3aUep=ii pocia; ++++u OC imy
a KOSuTPO.1e).
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X04nucuTumecCZCmocTS Gpyiten.a or mumdf, noay'uil"mtx . ypsiopiciuluo

_______ CtSOP0tXY it 32P=QXCiUX Dr, treltenisis 535

Cuip6:zxi -

Br. :w~itais~sCuznopor a

0u 0 *-1

OAfioxpamihCc m0,Ac0 160 330 31% 121

42.~~~":i I..,2 :20,33PO.2

'0040,6 .2 v0,3710,1601 .3
o!0om~o040 0.1 10.I.

-0 01.041of~' 0.27j 0 13 .5 0.2
A 00 .00810. i2 08 0. G0,;

la 029,025 029 7.0,2

C . .' ~ e .. 0.270.210 1021 !2

!C0 Bh1ceaOCTHt 6PYACz'I). Ci&6oene0 qTCneje~r~te0~ .-
Cu PopC'lZH,3afl0A~11O(Hble flyTem IMYXy.:UIH1 *X',)O,-H0 AA-Baxt!' xr:I;
RaX naM, y6xmtz 6yeie. ae 3F.UULTHOC Ae~mIl~e MM::r~-

aKt cbi~opo-rxa xpoam4a, vt {3poau1r opfM1ib un x
*Br. m *tcnsis 363. Ode cblopoimt Peftxoro nucrnya B- ILM H CL::

* POTOX c Boporca Yuapoa H 6apau ) r t o e lie 0 :1apymlall1 c:
C06HOCTHr epriaT pacxipocrpai uxe dpyaemv u op rzals3e 32p2X:-e:-

B stom e ort1e'rJ!{BO Bbuls IHCb XOpOnflRe 3amsmzue cuoiie;.
*VI-cwioporoK. T epamoe sue4CHH armx cuo; ox (512 V it 513 v:
* flpeAoXPalrHA0 OT 3 a)KCHHit Bcex 6 B~ft B3 0. ax'6eaux u.nmic:rt:
* 6aeHOoH,,xo. B cJeo3u4, p0r ee iO 'Lepe3 20 Au tei czv

3apameouttH, o6itapy)e}a ojpaa Mx mepHMm .
V.3y'zeume 12*MU3 IIH pocmpalou~si opyitevti u opraulHU.0cei::

* ripli 3apaxwcewxM X. 1000 ctxx nux ie x1 Br. meltni 3 pe~
* M~~om BaeAenv~ Vicbmopo--xH no0 3a .&.IOBc

* ~XaA'd3a2UHR 6pyiezJ B n k. aTxttecxflx y3jboa H nocze-yionteii.
* ~ ~ ~ SP ri'a.Y ,uX )XIMIZ" U TO )KCk BpeIR 6eCnpnreH-TC,'Ol !~

b reHep~aH3O'.:am1taa (6pyIre~u oft1appam.1IC!
RC AceX #M SseCXx y3Aax, ie3e: e x' ellH).

B APyroxi onbrre mbu mmaav~ pezen 'BRIme CBoffC'nra a';uxe:
* aoporoc. IHccjAooaqne 20~i wi0 bfO0 paycus, r melitensis

mbitneR, noJiylaBuinx tyTpumutbU ., (vmrox. "rito) c "mopo-nct V ~
* '~WK23MA, 470, Xaj HB BC" ce n e u~yuix axra, ON2;uel xaa.

\'I-cuaoporxa, n Bu~exwx %o'o oft 6pyienu 6 7. oftapymmw To.-,
* ~a periotpuo y3Jae, --,,r~A xax y .mureR, nbA ataB -x \V-i~popovxy, C;

B o Tax Ha uopcxxx sbasTaBx 6bxax no;yWem ii~a. nommitu pp3-


