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THE BIOLOGICAL ChRAxACTZRIS.ICS OF
INAGGLUTINABLL CULTURZS OF BRUCZLL
HELITSNEIS

»
[Following is a trunslation oI an article by
N.N, Ostrovskaya of the Institute of zpicemiology
and Microbiology imeni Gemaleya of Tne Academy
of iiedical Sciences of the USSR in the Russian-
language ,eriodical Yhurnal mixrobiolomii,
epidemiologii, i immunoviolozil (Journal of
Yicrodlology, spidemiology, ana Immunobiology),
No 7, 1963, rages 125-131. The article was
submitted on 11 November 1v6l./

In the last several years Brucella cultures isolated
from the blood of yatients and irom animals whnich were not
azglutinated by standard brucellosis serum but were agglu-
tinated by homologous sera and also by the serum of
the patients from which they were isolated begzn to attract
attention, Drozhevkina (1954-1956), as a resuit of a
stucy of similar cultures of the relitensis tyre, proposed
that lixe the salmonella the inagglutinable cultures be
considerec as teing V-cultures naving a surface Vi-antigen.
iccosiin~ to rer data such strains are more virulent e
ane hinly antigenic and conseguently nore full valued, f
_rozhevkina considers that azzlutirable cultures are

w=cultures ninus the Vi-antigen ana with decreased fome

izrunogenous properties in comparison to the V-cultures,
A1so0, Wolff, Dinger (1Y51), Renoux, Mahaifey (1Y55), ara
satonov (1958) consider tnat such cultures are aisassociated
R-forms with a changed santigenic structure.

Thus there are two opposite concepts ir evaluating
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inagglutinable 3rucella cultures whicn are icentical in
their iroperties. Tuking into account the pr-ctical and
theorstical importance or this guestion, we declaed to
make tne rullest posisible study of the inagglutinable

cultures avaiiublie to us anu To naxke an apipropriate
evaluation o1 them.

In tnis report we -ive the results of a biological
study of inagglutinable cultures of Br. melitensis
in comparison with agzlutinable test cultures /iee hote/. '
In this work we studied the worpholozy of colonies and \
cells, the state of dissociation or cultures using the
method of wright and *ilson (1351), and the &agrflutinability
of the cultures with various sera (stancard brucellosis
agglutinating serum, Drozhevkina's so-called Vi-serum,
and sera obtained by us for inagglutinable Brucella
cultures); we also studied ithe populations oi the cultures
“ana detercined the virulence or the strains by infecting
}i&ea Pigs w%th Barious uoges oI brucella orgznisms
%YO , 10, 102, 10*, and 102 microbiul cells) anc by
studying the cultures isolated from various organs ol the
animals. Altogether we stuaied 1O strains oI Br. meliteasis,
of which 7 were inagglutinabls strains which were isolated
from ihe blooa of patients (various times or isolation),
one was an agglutvinable culture isolasted from a hare, . (:)-
and the others were test culture No 565 and reference
strain 16-M. The last three cultures were used for control
purposes.

NV

/Note/: Some reports contain the results of study
of the pathomorphological changes in the organs of guinea
pigs infected with these cultures (Grekova) and of study
of th3 cherical composition of antigenic complexes (Dubrov-
skaya).

The general characteristics of the cultures are
given in Table 1.

m"he cultures which were studied aid not aiffer from
the control cultures vwith respect to tne morphology of
th: cells ané tinctural aspects., With respect to their
re.ucing cavacity all the inagglutinable cultures behaved
like typical Br. melitensis strains. A characteristic
of these cultures was the fact that they were not agglutin-
ated by stunaard brucellosis serum but gave a positive
test with tripaflavine and a thermal precipitation reaction.
Thus, witn respect to their properties they were all j

completely identical to the cultures described oy
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Srozhevkina as being V-cultures and tiey axftered in this
respact rrom the coatrol cultures. The latter were
agglutinated to a titer oy stanaara brucellosis serum

but vwere notv agglutinated ir tripaflavine, i.e., they
were typical undissociated srucella cultures,

In stuaying the virulence a large difference was
3lso found in the biological characteristics of agzlutin~
able and inagpglutinable srucella cultures. Thus, control
strains (No 565, 16-M, 998) upon being acdrinistered to
guinea pigs in amounts of 10 and 100 microbial cells
(2 and 20 lethal doses) caused seneralized infection
in all the animals with a high semination index. The
virulence of all the inazglutinable cultures was con-
sideribly lower than that oI the control cultures; doses
of 10+ and 10< microbial cells in most cases did not
cause infection of the animals. With large doses it was
possible to estublish a different degree or weakening of
the virulence for various inagglutinable cultures. Thus,
relatively great virulence was found for strains No 705
and 65. The administration of these cultures to animals
in doses of 10” microbial cells led to generalized infection
with a high semination index, ther cultures for the
Bamd G0Se gave a small incex of secretvion (cultures No 512
and 14) or did not cause any infection at all (cultures
No 10, 63, 570). Upon the administrafion qf even lurge
doses of the latter cultures (102, 10°, 107 microbial
cells) only very weak development of the infection was
observed. For example, upon administering strain No 570
to the animals in an aumount of 10Y microbial cells only
one culture was isolated from the inguinal lymph node of
one of taree infected guinea pigs.

‘e assumed that the different degree of lowering
of the virulence in the strains which were studied aepended
on the quantitative relation of the apgglutinable and
inagmlutinable species which comprised the population of
the cultures., Ir order to confirm this assumption all
cultures were placed in a aish with agar snd from the
secretion of each culture 10U colonies were isolated. The
azclutinability and the presence of dissociation were
determined for the cultures of isolated colonies; some
colonies of each culture were studied in greater detail;
treir virulence, agglutinogenic properties, etc. were
ceternined. The population of most cultures of not oanly
the inagglutinable but also of the control types were
heterogeneous and consisted of uadissociated agglutinable
species and others of varying aissociation (Figure 1).
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(1) Colonies

0 undissociated, agglutinable

€ adissociated, inagglutinable in stancard serun
@ dissocliated, agglutinable

O dissociated and inagglutinable in standara serum
<> with respect to dissociated cultures

Figure 1. Characteristics of the populatica of

cultures upon cultering in a dish with
agar.

It was established that the quantity or agslutinable
unaissociated species in uifferent cultures varied. ftThus,
in a population of unaissociated cultures (No 16-i arnd
Yyy8) there was a rredominance of unaissociated cells;
in cultures which were inagglutinable but with greater

. resiaual virulence (No 51z, 705, 65) it was noted that
there was only a small awount oI uncissociated species;
cultures with very low virulence (No 63, 14, 10) had a
hoogeneous porulation consisting only of inagglutinable

) species with positvive tests for aissociation. Thus, the
study o1 ircagzlutinable Brucelia culvures showsea that their
virulence is bused on and is aetermined by vhe quantitvative
relation or the normal cells (agglutinable, undissociated)
vipich enter into tihe composition of the population.

A8 a result of the study of the population of
cultures it was also found that alongz with the inagglutinable
aissociated species the populatior includes agglutinable

‘.
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cells which give yositive tests tor uissociation. It is
pOBSLble that bota tuney and the others were in various
cegress oI dissociation.

Then we studisc the cevelopment of infectioz in
animals upon aaministering inagglutinable orucellz strairs
tO0 them, especially strains ol a heteroseneous population;
we also studied the nature of culiures isolated irom
various organs of the aninals., The results of tnese
investigations showed that in most cases agzlutinable
and undissociated cultures were isolated. This circumstance
showed that if the infecting is done with u culture wherein
the population contains both inagglutinable cissociated
species and even a suall percentage of normul cells,
the cevelopinent or tue intection will be based on the
mulviplication of these very cells (Figure 2). Thus,
in our tests wherein we infected guinea pigs with in-
agglutinable cultures No 65, 705, and 512 in which the
population was heterogeneous, in most cases agglutinable
undissociated cultures were isolated fron the orguns of
the animals (157 of 159 cultures which were isolated).

With two cultures a positive tripaflavine test was obtained..
In no case was the presence of agglutinable cultures round
in the organs of this group of animals. At the saze time,
upon infecting guinea pigs with inagglutinable brucella
cultures wherein the porulation consistea wholely of
dissociated insagrlutinable species, the small number of
cultures secreted from the organs of the animals was
identical with that of cthe initial struin., A consequence
of tre week settling of inagzlutinable cultures in the
orzanism of the animals and, as the results of a patho-
morpholegical investigation (Grekova) showed, of the
sligrt stimulation of the reticuloendthelial system was
their rather weakly expressed serolorical reactions.

This applied in particular to aninals which were
infected with inagglutinable cultures having a homogeneous
ropulation (No 63, 10, 14). In this a relation was observed
between tne level of the titer of the antibodies anc the
antigens which were taken into the reaction (the ordinary
wright's antigen or culture corresponded to the culture
with wnich the infection was aerived). In all cases with
wrizht's antigea a positive agglutination reaction was
ovserved with a considerably lesser dilution of the serum
than with the corresponding cultvie (with wright's antigen --
1:10 to 1:40, with the culture -~ 1:80 to 1:120).

.27,
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i . For guinea pigs infected with agglutinable cultures,
wrign?'s Teaction, as a rule, reached iuch hizher titers
and dia not wepend on the antigen taken into the reaction.

"his circumstance indicates some cifference in the
antigenic structure of azszlutinable and inagglutinable
Brucella cultures anu consequently points to a gualitative
difference in the antibodiss wnich have ipen formed.

"hus, the results which were obtained indicate that
inaggluclnab;e strains are dissociated Brucella cultures
with weakeneda virulence and changed antigenic structure.

In order to obtain fuller proof and support for this
evaluation of inagglutinable cultures a study was rade
along the same line to examine agglutinable and in-
agglutinable cultures obtained from individuul colcnies of
each strain of a heterogeneous gopulation., With respect
to their morghological and cultural properties these
cultures were typical grucella orgunisms while at the
same time they differed sharply frow each other .ith respect
to signs of aissociation, virulence, and antigenicity.

Table 2 corntains their characteristics which give evidence

of the aifference in degree of virulence of agglutinable

and inapgalutinable culiures obtained from various colonies

of the same initial strains. All the agglutinable cultures
(the 1llth colony orf strain No 512, the 4th colony of strain
No 705, etc.) set a ruch higher secretion index for all doses
of infection than was the case with inagglutinable colonies
of trese strains (the Z2nd colony of strain 512, the

1st golony of strain 705, the 2nd colony of strain No 65,
etCO *®

The titvers of wright's reaction for guinea pigs
infected with inagglutinable cultures from separate colonies
were very low ana, like the initial strains derended on
the antir»ns which were taken into the reaction -- Wright's
antigen or the infecting culture (¥igure 3).

In order to determine the antvigenic capacity of the
strains which were studied we conducted tests involving
the immunization of rabbits. The results which were obtained
showed the considerably lesser antigenic capacity of
inagslutinable brucella cultures in comparison with
agglutirable cultures.

LA 1Y . . . hd
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anc 1tz loss of trne abilivy to be ajmiuvinated by =

specific antibrucellosis serum. with respect TO these
aspects they were identical to the cultures descrited by
rozhevkina as V-cultures,

-8 The inagzlutinable Brucella cultures had lowered
virulence in various aegrees (in comparison with the
agzlutinable cultures)., The somewhat large resicual
virulence of some of the inagilutinable strains (No 512,
7C5, 65) could be explainec by ths presence in the popu-
lation of a small percentage ol azslutirnable uncissociated
srecies, cthe predominan: settlement of which in the
organism..of the zuirea pigs was the basis for the develop-
r.ent of infection. (.,

\
S

3, In contrast to Drozhevkina's opirion, we consider
inagzlutinable Brucella cultures only as being at a certzin
stage of dissociation with lowered virulence, a changed
antigenie structure, and weakly expressed antigenic capacity.

4, 7Tor tne-identification of such Ireshly isolated
Brucella cultures it is expedient to use tns corresponding
agglutinating serum.
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