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Journal of Microbiology, Epidemiolégy ard Imnunobiology USSR, No, 3, 1956, Peges 73-79
A test of specific serums for an extraordinary prophylactic for brucellosis, by '
i, S, Drozhevkina and T, I, Haritonova -

Xuany catile~brecders are confronted with this situvation when they care for
their catile and sheep duripg lambing and sheering; they £ind 2nimals who have
not respornded to. the vaccination cr who have teen missed completely, An urgent

propnylactic is needed to solve this as well as to combat new centers of

-

infection,

The developaent of a brucellosis prophylactic could be fulfilled by the
creation of a passive immunity or various preparations, pertially, antibbtics,

The mest studied method of the above is the passive immunizetion, 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 ageinst this infection with anti-brucellosis serums or with preventa-
tivo properties of anti-brucellosis serum,

The majority of known anti-brucellosis serums were obtained as a result
of imnmunization and hyperimmunization of animals with killsd vaccines and
with various specific and non-specific antigens, Only three studies used an
additional inmunization with live cultures of brucellosis,

The most effective medical and prophylactic properiies ere 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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z and.%he activation of phagocytic ac%iveness of the leukocytes of the blood of

-. obtained from Odessa, and also serum of healthy rabbits,

and 513 in V form, possessing Vi antigens, and W form of these streins, Br,
melitensis 363-typical, representing WM-form, deprived of Vi antigen, and
‘vaccine strain Br. abortus BA (intermediate V V).

Attaching importance to the method of obtaining serum, we tested antigens,
‘prepared. by various methods; 1, killed by heating, 2, spirit with an alcohol
preservative, 3, obtained by the principle used in prepering AD vaccine, 4,
irradiated by rays of quartz, 5, live,

Ve jmmunized rabbits via a three-fold intradvenous injection of these

-aatigens, inte:vals between injections were 5 days, For immunization with
V 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,

rabbits by them and bactericidity,

As a control in all tests we run respective. tests with medicinal anti- i

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

As Table 1 shows, all the serums, obtained after immunization of -the
rabbits with typical strains; Br. melitensis 363 and others of W form, independent
of the method of preparing the antigens, only O sgglutinins, held a high titer
(122560}, Immunization of the rabutits with antigens, possessing a quantity of
Vi antigens, caused the presence of both O and Vi agglutinins in the serum,

with the most Vi agglutinins derived with live serum, They were present in




(::> swall quantities in serum of enimals, immunized with epirii and £D antigens,
and were completely absert in serum of pabbits, immunized with brucella,
killed by heating, The greatest skow of Vi agglutinins wes in serunm obtained
after immunization with a V form, There was less of a show after immunizetion
with the intermediate strain Er, abortus BA,

Two serics of serum useé for control held a high titer of 0 esgglutinins,
but Vi agglutinins were completely absent, The serum-from Odcssa held e small
titer of Vi agglutinins along with the O (1:160),

Evidently the quantity of specific agglutinins, erd {their composition
depended on the quality of antigens applied in these tests,

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

ness of the leukocytes showed the Vi serums to effect the phegccytes more,

The ability to activate the phagocytes was possessed by serums obtained

O

from rabbits, imnunized with live culture of brucellosis, The activeness of

RO PR

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

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

TR, v

with brucella, killed by heating, The serums possessing the greatest ability
to activate the phagocytes were serums obtained through im.unization of rebbits
with live brucella strains 512V and 513V (10,05 and 4,14). The ability of these
seruns was less when they were used in a W form,

Bactericidal properties of these serums were studied by the method of

Bl St BNV

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

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

e P RNNE Uy Savk A1

on the quelilty of antigen used to immunize the esnimals, Vi serums possessed

the best bactericidal properties, arnd nzmely Br, melitcisis 513V,

The serum from Odessa and one cther were very weak in this respect, No
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vacterisidel properties were found in serum of healthy rabbiis,
'We studied the preventatiie properties of serums on white mice and guinea
pigs, during simulteneous and ssparate injections of serum ard trucsliosis,
. Several series of tests were run on the white mice, The mice were injected
with 1000 microbe cells, subcutaneously, of a virulent strain Br, welitensis 535,
" which for guinea pigs was only 2 microbe bodies, Tested were single intraperi-
toneal and intramuscular introdvctions of 0,3 milliliters of serum and three-
£21d4 intraperitoneal introductions in doses of 0,3, 0,2 ard 0,2 milliliters,
The degree of distribution of brucella in the mice was an indicator of the
érevéntative action,
411 the animals, tested abd control, wers dissected 20 deys after infection.
The lymphatic nodes, épleen, liver, lungs; blood, urine and bone marrow were
’ subjected to biclogical analysis,

The results of the test are on Tablse 4, where i is shown thet the intro-
duction of the serums controlied the distribution of the brucella in the organism
of wnite nice, The amount of control of live cultures wzs more than the control
"of heated and spirit serums, the best being a Vi serum Br, melitensis 512V (0,04),
JIdentical results were obtained during single intramuseular introductions of
serum, Beblter 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 irrediation, Vegk result: were
obtained also with serum of rabbits immunized with tyrical strains of 3r,
melitensis 363, The Uvarova strains ard the strain form Odessa proved to be
void of the ability to control the distribqtion 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 (512V and 513V) orotected all the
mico in the t :V from infection; biolozical enalysis leter proved them com-
pletely steslle,

A study of the dynesmics of distribution of the brucella in the orzanism
of mice infected with 1000 microbe cells of Br, melitensis crd a three-fold
introduction of Vi serum showed that the serum localized the brucella in the
lympnatic nodes and later trought about its death, In conirol animels there
developed a generalized infection (brucella in 21l the lymphatic ncdes, spleen
and liver),

In another test we compared the preventative properties of various serums,
Again the Vi serums proved bettier; brucella wes fourd only in the regioral nodes,
while with other serums, the brucella was found in 21l the lymphetic podes end
in the urine, Multiple injections of Br, melitensis 599 were used for infecting.

Analogical results were obtained oan guinea pigs,

CONCLUSIOIS

\Q. Specific Vi serums can be used for extraordinary prophylactics ard
possibly for therapy of brucellosis,

2\\ Vi serums during tests in vitro acted as bactericides, activated the
phagocytic activity of the leukocytes and conteined 2 full selection of enti-
bodies, They proved to be high preventative measures in enimals,

\3\ Kultiple introduciions of Vi serum contributed to the localization of
the brucella in levals of the first complex and caused the later sterilization
of the white mice irfectid,

fb‘ There is reguired a more accurate selection of strains ernd a calcu-
lation of tlcir astigenic structure ard beiter methods of prepering antigens,

Thus Vi serun may nean a future prophylactic and medicinsl seruzm,
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"W-thopy,. Jilieiyo Vi-anTzreits, « BaxwiiMbiit wramy Br. aborfus Ba
(mpcatexsyrouminti — VIV). . ) '
Mpitaapasy Gonbuioe 3HAMEHHE METORNKE MOyttt CHBOPOTHI, wx
SICNHTAME AHTHTCNL, NPUrOTOSJetible pasmrdibiMy Metozamit 1) ylimup
narpesattiey,, 2) CnxYTOBOI € ANKOTOMBHER KOUcepsauToM, 3). noayuenn:::
710 TIPHIILKIY H3TOTORJICHHS AJl-paxuu, 4) oOnyMCHHBML Jy:MaMif Ksapua i
B) KUBO o
 Mhimynnsauuio KDOAMKOB e MPOMITOIXIR TyTCM TPOCKPATIOTG. 2y
“TpuBeliioro BBegeis iy sTHX anTireHos. Jhutepaaist Meuy HHDBERLs,
panysich 5 iy, Ilpi eMMynusaiunn Zpsh KynasTypaai Gpyuea: mp:
Yiepsoit impexuyy BeoAAoCh 250 ML,  npA- BTOpOft ~— 900 -0uiH. i m.
“TpeTLEt — 2 mxig&yz;xxpoémx HACTOK, [IPH IMMYHN3AMIL YOHTHIMI 2%t
‘ .
/ K ) TaGanua |
‘Arrawtunanuoinsie (O 1 Vi) 7urpu CLROPOTOX KEOIUKOD, MMMYNHNDOBALX
pu:.‘umuum:-:'.u'::::'c:ga.\:a: 5’,)3'!(08.‘ - /

i.
) T Intigen used for immniaztion

.

! -4 ' . 1 R v
Strain used’ sgglut ' live 'hect 'splrt 'AD  irred”
for immuwiiz- inin culture ed ated

ation
. ' . 1 - 1 t
363 ' o 1:0560 | 1:128c] 1:2560 | 1:2860.| 1:250)
Vi — - | - - -
BA. -1 0 1:1280- |1:1280 | 1:2560 | 1:8560 | 1:235
Vi 1:320 - | -1 = -
512V . ) 0] 1 1:320 — ] 1:40 |} 1:80 -
Vi 1:2560 | - - 1:640 | 1:6%0
BB W - 1 o 1:9560- §1:1280 |1:2560 | 1:23560.] 1:25
wvi . —4 — * — . ‘+-n —
Co. 513V ‘ © 6 T 180 - |1:128031:1280 | — ] -
Vi o|4:2860. | = - 1 -1 -
ssw - 0 1:2560 | 1:650 [1:2560] 122560 —
' o Vi —_- - = | 1:40 —-
, vii | N
Rostovgkoya ~ — —=
- - R R R ¢ I REEL
- Uvarova R E
: Vi ) o -
~  fHdensa - . ) .
Jdetan - o 1:2560
73 ' Vi '1:160
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reicatt 203iponRi Ouliit 3uakiTeasio auue -= 300 Mam, 2 Mapa. u 3 wapa.
2RkpoGHLX KICTOX. B2sTie KpO3y Ll Hoidyucinis CMBOPOTKH NPOM3LOAMAL
sepes 14—15 mieit moce molexmmedt Zmbexii,

Jyscuibie CHR0DOTKY H3ywaan ia xagquuue B uix O- u Vi-arraonss:s
03, AKTNGAWNO MK DAroWiTAPIOf AKTHEHOCTH JACAKOMITOR XPOBL 3HGRO-
pliX KPOLINQD 3t GaKTOPHiLIIOCTD. .

Bo pcex WIBIT2X B XayeCTBE KOUTPOMS NPOBOAUMUCS COOTBCTCHAYIOUMEe
scauTaing JdeueSoll auTuSpyueanesitoll cuzcpotky Yzapoaa (ehus Ne B
PeeTonckond HICTINYTA), chizopoTki Yeapoza it nportuecOpywéacaion cul-
sapotait (Gapauselt) \poayuenawx 13 Oaccekoro Miem BaKIHE ¥ CHl-
£GPOTOK, & TAKKE CHBOROTII 3XOPOBOro Kposiixa.

Kax ouasio 13 Rainta 720 1, ©ee ChiBOPOTXIL, ZORVUEINILIe NOCIe M-
snsaling  KPOMIROS eTMNgunbin»  wraxmoM Bl melilensis 363 u npy-
it urTaMManat Opyucan B W-giopue, nesasiprfio of MeToAZ hPIHroToDic-
KR AITIRCHA COACPAAIL B aneNgoM Tivpe (A 2560) Tosnke O-arrmiorimue
e, TIpig sempnsdiuin e Xpoamon aipafroitavs, oOasiapuwiyit TeM uax
LM XoTHYeSTDOM Vi-auTirenta, nowWgadpeTxe Swax xax O-, 1ax u Vi-ar-
roTienas, opineyt 6OJbuIe BCero ROCKEIHMX COARPIKATOCh B ‘CHBOPOTK2X,
ITYHCIIBX  WYTCM HMMKIH3EWLY KSOMINSD  *iBOH  KyasTypoit Gpyueni.
D §IeslaUITONBHOM THTPS Olif MAICMICS £ CWIOPOTRAX JWHDOTHAIX, LMMyHH:
aposauilx emtpronbni U All-auTrrenand,\ NCAHOCTBIO OTCYTCTROSANR
it SWCOPOTRAX KDPOJIHKOD, WHMYHU2EDORAMILIX OPyieIannl, YOUTLIMY Harpe:
pzneex, HeunGoaee GopsTubMir 'Vi-arrmotnimuaMuANGELIM CWBCDOTKY, 101Y-
wetiHe 1P BMMYWHOAGET KuRoTHHX GpyueanaviNg V-gopme. B cuizo-
POTKC, NOAYHCIHIOP/ TyTeM HMMMIM3AWIY KDOJIMKOB IDQMOKYTOWHHM (3ak-
wunty) wraxyéu Br. abortus BA, ux Gulio siauurens)Q Mensiue.

Fenonsspgamiibie B KaYeCTBE KOHTPOJSHEIX I3e CRpiM WN2030Tiu ¥YD2-
pana cofepany B BLICOKOM THTDE O-arrfIOTEAMEL QDU NOANOM, OTCYTETBHA
1 mix YrearraioThitunos. Bapanbs asTnGpynmeniestas Jeyelnan \QHB0opOTKa
Ozueef0r0 HHCTHTYTA BAKIWMH H CHIBOPOTOK, Hapsay ¢ O-arruoTHiuNaMy,
cofepikanzs B €efoubmonr TTpe (1:160) Vi-arrmomuwasn.

Ta6nuua 2
Bananxe cM30DOTOX MA PIrOUMTAPHYIO AXTUSEOSTE JCIKORLTOD

ANTUPEH, HCMOSLIOBAUMAR AIK IMMYUX3ARHL
KpoaHKoB

- Cﬂw‘ . ;ﬁti“l.
. live spirit heat ad

irradcted
eod

Serun

3,21 2,7
3.5, - X

Br. melitensis 363 0,71

. 0,53
Br. abortus BA 0

6,61 |°

during im |Br. melitensis 512

zuni zation

of rabbits sizw
B3I3V-

513W

L4 »

414 ] K08

10 2,2
1,05

2,03 1,9
3,25 3,08
Xk ..

X p.

©o © o © o, ©

1,18 1,05

»
]

Teren ~UPADOTKE
Lostokskiya ~ " °

TKa

Control Cdessa

-,

L3

0.23
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rabbits . Jve spirlt lewded AD 1irrad
ated
T : : ‘!
Be. mclitensis . 363(W) - | <+ e i i
1 H .
SOUV) |t | bt | b b
ssvwy |+ - L
Br. abortus BA 363 e + et RSN VI
504 -+ e o i B e 2 B B o 2 T o o
85 | 44 | A4 s Pt Dass
Br. malitensis 363 - - -+ 4+ ! ot
52V . ‘
-904 - ++ +F § TdE
535 - o B P e v B e
Br. melitensis 363 RRERERIY R — ERCRN BT NT
S04 et | bt | bR | R
535 - + + ++++i it
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‘ 504 - + +5
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" B, melitensis 363 - +F -+
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. Tabauga 4
Koabuuizenr vuisesacMocTst Gpyneas oy siuittel, noayumswad BuyrpnGpicitinuo
CHBOPOTKY ¥ 3apameniiux Br, melitedsis 535

‘. .. . Cueoporga - L
- Oritir __ Kourponn, ™ -
Br. meliiensis’ < Catoporxa }
Aurniren, 1efong- 2 WVeapoys ’ =
uliﬁﬁgﬁ';ﬁﬁ 3onarnus an - ):apo = s A
¢ o R z | & PeAd &
2 g R A 819512 518 1513 | S-SRt B
: WHv iwlkww;S|8I1E]|5ES] &
Sl18lgiElEE) €
IRE IR
\) /“ I ) ) .
Oarioxpaice | The ki g e o (0,2 o,mzoixc;n.a.?o.aeo.xz
omdg o, . 10,290,250, 120.2 [0,33l0,2
. 1 ge. L L L1002 i0.64 0,160,2 i0,37i0,1610,16] 0.33 | 0,56
Fooadfamice | (AT L .. 0,16/0,160,04/0,16!6,1210,15 , f
’ C'r&r')?(f’ oo 02| —1{0,080,04! — (0,i6
-Mmg Ty -+ {021 00030 10,08l0,120,080,330,5% 0,25 | 0,
gi%‘aﬁ?&lna . - 0,20l0,25l0,20)  10,37l0,2
nE
@, . 7A ch@%nyue- 1
. / HHCM 5 . . . .10,27:0,2 10,42 0.12l

Q"..:
CBIJOPCTKH, NOJYUOIHBlE TYTeM HMMY:d32auuy Kpoauxes AJl-paximdawi »
BarNznaMd, yourniMi obxyuenneM, Ciaaloe sauuTiHoe AclicTsie ghasumar,
TAKKR CHIZOPOTKA XDOJHKE, WMMIIH3MPORAKUOrO THIMUHBYY WTastvoy
Br. mljlensis 363, OGe cuzopoTki aeccxoro WHCTHTYTA BaXitan ¥ o
porox (ONpopoTxa ¥YBadoza u Gapausst) B TOM OfbTe He offapysaumt oo
COGHOCTH 3QUEPHKUBATL PachpocTpaudude Gpyuensn B OPLAuaMe 3aparc:-
H©HIX Mbllteft,

B 3ToM oflwre OTHETSIMBO BHIARUMUCH XOpouIne / 3altuTinie O :
Vi-cuisoporox, TPeexpatroe semenne sTax cmsopafox (512V u 5151
TIPEROXPANKAO OT 32QaNeHHs Beex OHBluEX B OPKTax GeBIX Mbumei: & -

enzpl BHICeBaoMocTH Gpymena). Cizfoe ripéseiiTunNOe ACHCTBME OKa3

. G2KTCPHOMOTHYECKOM IXCJIeAoBaniH, Hpouszencision uepes 20 meit foc

3apaxouus, obxapyseraNgonian ux q:epunuéers. _
Fisyuenne AMHaMUKE PREAPGCTPAC:in/OPYUSIT B OpraiuzMe it
npi 3apaxenyy ux. 1000 vaxdsfunix faepdi Br. melitensis 535 u Tpocxpa~

HOM Bsefen#y Vi-ChBOPOTKA NONQ3an¢,AITQ CLi2Cpora—CIoTO0TII0Ba s - -
Kasusauxn Gpynens B mp -TONADATHHECKHX Y308 H mocacayioned & .
ritGean. ¥V 5oussencdiix KuzoTeely/BYRT0 Ke BDeMA GOCHDEARTCTBRKNO 55 -
MeoaTath  reHepasusozanian wpoxioN (6pyuemn oGHapyiHBTNCL &
Beex AuMbaTUMECKHX Y3i13X, ggiesenfe ¥ Keueun).

B apyrox onrre Mut SA8BHMT fipeseirdNplue CBOACTRA pasuyumy ¢
eopoTok. Hcenenosastue #8 20-t aefo nocse Bpamenas Br. melitensis &
MBILICH, MOSTyMABIIMX ZAyTPuMbBLUCHi0 (WMHOTGKINATHO) cmzonotxy V i &
TOKa3aJ0, 470, Xag/ ¥ BO BCCX NPEABIAYIGAX OIMYTAX, Jay:nuel oxeanas
Vi-chiBopoTKa, NpA BEeCHHH xOTOPOR Gpyuesant SHgu ofuapysens 05
B perxoHapHoy yane, TOPAR Kax y/wMsimeir, noayyaswXx W-chzoporsy, O

_UNLIE OOHYKUBAMKSh BO BeeX [IRMP2TAUCCKHX YA 3 3 Moue,

B copfitax Ha MODCauX CaHIyax OLAK MOTYHeHS 2:MJIOTHUIBIE Peay
TaTH,




