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THE PREPARATION OF BRUCELIA PHAGE AND THE DETERMINATION OF
 SOME oF ITS PROPERTIES
(Uzbek Scientific-Research Veterinary Institute) _

- - USSR -

ZFOllOWlnG is a uranulauloa oi an artvicle by Candﬁdate of the
Veterinary Sciencpu E. G. Mamotsashvili. The article appeorved
in the_Ruusian-lanﬂuage book Sbornik Trudov Mezhinstitutskoy

Nouchnoy Konfereniosii Bakteriofagiya (Symposium of the Work

of the Inter~Institute Research Coniereqce on Bacterlopha” s)
Tifllu, Vol. 5, 1955, Pp 327- -332./ -

)

The growth of brucella cultures on dense nutrientvmedia(in test
tubes on slanted agor, in Petri diches on amar) is characterized by the

fact that colonies are at first delicate, transparent, convex, round

with correctly contoured perlphery, homogenous or with barely perceptl-

“ble gronularity. ‘In time (with inoeula from the 1nfected or”anlum

of man or animals, as well as from pathological mdterlal -~ alter 5-10
doys, and sometimes even afier 2-4 weeks; during re- inoculatlonu -
after 48-72 hours) these colonies become turbid and take on e more
dictinet character: coloniec dluperue into individual isolated small

" graing and gradually decrease in size. The space between colonleu,;;

rather, beuween groins of individual colonies, : graddualLv increases
Where not long before there was a continuous growth of culture there o

t‘¥ariue quite smooth mauty guriaceu.’ The culLure of bvucella 19 wraduuﬁlf

reéedes with time.
The observed plcture, e»pecially when worklnfr Wldh culture of

 muueum utralnu, uugﬂeuts the idea that brucella cultureu conualn‘
bacter*ophaoe. e L . Eo




Reports of Soviet investigators (Ye. 0. Nemscadze, F. Ye.
Sergiyenko, M. S. Drozhevkina), as well as of foreign authors (M. L.
Pickket, S. H. Williams), positively deciding the questions of the
existence of brucella bacteriophage, acquired for us a very real .
significance. However under these circumgsvances it was congsidered
that brucella, &5 o biological unit within o vast world of micro-
organisms, is isolated into a special independent group with these
types. Also considered was the well known wide mozaic of the anul-
gen gsbructure of these moecrobes. It was therefore proposed that the
" preparation of brucella bacteriophage and the character of its several
properties will be unigue.

The success of the work, ac it often happens, depended on tho
uelection of a method of investigation. In our view the question of
developing a method for the igolation of brucella bacteriophage was
puccessfully resolved by M. S. Drozhevkina. Using the method de~
veloped by this author, in August 1954 we started the isolation of
brucella bacteriophage and the study of its several properties.

- Of the 28 local strains of Br. melitensis available in the
laboratory of YzNIVI (Uzbekskiv nauchno-igssledovatel's Liy'veterlnarnyy
institut - Uzbek Scientific-Research Veterinary Institute) we succeeded
in isolating brucella bacteriophage from 13 strains. 9 of these
strains had o term of isolation of 20 to 32 months, and b were
freshly isolated with o term of isolation of no more than b months.

Of the total number of 21 local strains of Br. bovis available
in the laboratory, we succeeded in isolating brucelly bacteriophage
from only two strains. The latter had u ‘term «of ueparation of 8

months.
' Local strains of Br, suls were nov avail&ble, accordinoly it
was necessary to work with strains isolated by other authors in 1932
and 1935 in Moscow, Novosibirsk and Cunada. After repeated atteupts
we also succeeded in isolating brucella bac»erlophaﬂe from all tares
avallable strains of Br. cuils. ‘

At the end of 1953 the term of saiuabillty of a live brucel-
losis vaccine from strain No. 68, series 6 and 7 ron out. In deciding
the question of the sultability of such o vacecine ac a customary
material for the immunigation of agriculbural animals aoalnut bru-
cellosis it was necessary to make inocula from flagks of this
vaccine in dense nutrient media. The character' of grewth of ‘these
inocula was such that the presence in them of brucella bacteriophage
in them could be unmistakably supposed. Further, brucella bacterio-
phage was isolated from these culturec.

In the following stage of the work brucella bacterlophage
 wao isolated from thic come vaccine, directly with the first inoe sulum.
Tn this the vaccine series No. 20 wog used, its term of cuitability
having not run out. Brucella phage was also separated from flacks
of this bioprep. T ’ .
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Brucellosis vaccine from strain No. 68, as it well knowm, ic
prepored from weakly virulent strain No. 68 and is a fine grayich-
white suspension of microbes of brucella and aluminum hydroxide in
physiological solution. After the demonstration of brucella phage in
this liquid vacelne, at once the question arose - do dry live brucel-
losis vaccines contain bacteriophage? Three forms of vaccine were
used to decide thic question: bvucellouiu vaceine (strain No. 19),
prepared by the Koshintsevokaya Biofab:x ~iko, ‘(Biologileal Plant, seriec
No. 61, brucellosis dry live vaccine NITEG (Nauchno-icsledovatel’
akiy 1nst1tuce epldemiolovli i gigieny - Sclentific~Research Insti-
tute of Epidemiology and Hyglene) series 115, and Iinally, brucellocis
dry vaccine IEm AMN SSSR (Institut eksperlmental’noy meditsiny, -

xademiya medltuinskikh nouk SSR - Institute of Experimental Medicire,
Acodemy of Medical Sciences USSR) ceries 363. . We algo scucceeded in
isolating brucella phave from all three forms of vaccine‘,»., '

Further, the brucella phage was ceparated from yet anot her
brucellosis vaccine - namely o vaceine of strain No. 12 - UzNIVI.

This vacecine is, for the tlme belng, in a otage of experlmenual
investigation. R
’ The esctablishment of the preuence of brucella pha@e in bru-

cellosis vaceines dictated the establichment of thic phage in the
organismo of animals immunized by these vVaceines. . In this direction
as yet only one fragmen ‘of worx has been conducted, specifically: in
one large cattle farm, incecure with recpect to brucellosis, in which
preventive meacures for ‘this disease is being realized with the im-
munization of animals with brucellosis vaccine from strain No. 68,
brucella phage was successiully uepara ted from 1b fecal probeu, i
urine probes and T milk probes after 11 months 1ollowing vacecination.

It is churacteristic that these probes of feces, urine and milk belonged

to those cows which at the moment of taking the materiol showed o Ligh

' agglutination uitre (in most cases - 1:400, rarely - greater than

1:200), and 50% of these animals had pouitive RSK indications. :

The presence of brucells ‘phage was establiched by & blologloal
means during which certain propertieu of the rhage were determined at
the came time. The presence of the phage is acknovwledged if the

‘llquid, possed through Chamberland filters L, and Ls, cause ly...:.u

£ brucella on plots of an 18-hour brucella eulture”in Petri dishes,
on MPPA, with the copious growth of those microbes” in the control
portion of the di~h, but without the reaction of the flltered liquid.-
After establishing speciflcity, the titres of breeds of the
icolated phage are Appel 'man modified in Mortin's broth after Appel'
man, during which the question of the activity of the brucella ‘phage -
on brucella in & liquid nutrient medium i3 decided at the same “time.
' For the confirmation of the prescence of each bread of the
isolated brucella phage’ 'bJ te.,t:.ng it on a golid nutrient mediu:;1, gakz

well as for titration of each separate breed of phage by the method

of Appel 'man, all strains of all three types of brucella available
in the leboratory were used. Hence 1t was ascertained that of tha
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number of 53 breeds of brucella phage, 13 breeds were sencitive to
one strain of brucella, 5 breeds to two strains, 7 breeds to three,

~ four, five and six straing, 4 breeds to seven strains, and flnally,r

' one breed to eight, nine, ten, and twelve strains.

Of the ‘total number of isolated breeds of brucella phage, 18e’
were effective for one type of brucella, 25 breeds - for two types,

- and 9 breedc to all ‘three brucella types. . However it should be

considered that among” ‘the breeds vhich were effective for one type

- .of bruecella, they were in most cases sensitive to Br. melltenclu
(15 breeds), and only rarely to Br. bovis (1 breed) and Br. suis

(2 breeds). We have an almost anulovous picture even with reupect :
to thoge breedu of phages whlch had o simulteneous ‘effect on two
typeu of brucella, nomely: - Adysis of “brucella types melltenulp ‘and -
bovis == 22 breeds, 6f brucella types helitensis end bovis -2 "V
breedu, and finally, of brucella uypeu bovic and uuiu -1 breed.rr

: ‘The question of btype specificit ty of breeds of brucella phoge

- merits opecial attentlon. Tho ‘thorough uuudy and solution’ w1ll havc }'fﬁ

theoretical interest and great pracLical volus, for possibly a new

method will appear for 1mproving the presently existing classiflca~';
tion of brucella groups, ag well as methods for their differentiation.
Work on ‘this idea has just bevun. However, in this, conuideration of
the fact that other factors also have a definite affect on the
sensitivity of different typ of brucella to bacteriophage, mugt o -
not be neglected. It chould especially be noted that when an iso-

» ‘lated breed of brucella phage displayed the capability of imulta-' 5
. neous activity on several strains of brucella of theee or two thes,

these strains had always been freshly isolated, and cons equently,.,
the brucella phage diuplayu its greatest activ1ty aﬂainut frechly
isolated brucella strains. Three strains of Br. suls were com-

. poratively phage-resistant. They were subjected to lysis to ev*};

leuoer degree, and possibly this was so not because ‘they were “Br.
suls, but because these strains “‘were 1uolated long ago. Thl qaeuuicn

: reqpireu further clarification. .

Tltres of just isolated breeds of brucella phave are relatlveey"

umall, accordlng to the Apel 'man method they do not exceed 10~ 2, 107

In some breeds of phaﬁe titreg were £o small they could not be tltrakeu
by the Appel'man method.~ However it wos poosivle to raise their titre

. alfter repeated passcage. i Thuu, for exatple, bwo breeds: of the eigh
:generatlon showed an’ Appel'man titre of 10-9.. In pacsage thls curlouu

fact developed: - often breeds of brucella phage after paspage ac guired

-~ a ‘sensitivity to ‘those brucella strains with reupect to whlch thev

showed 0o aCuivity in thelr freshly isolated form. - .. ,
‘The activity of one and" the some breed of brucella phage on'i

; brucella 1n dense nuurient medlum ut the same time that on bruce‘la

‘~meritu cpeclal auten tion and requireu further study.ufuf‘<

Along with biolovlcal study ofisolated brucella phage, an-

- & ttempt ‘was made to examlne it in the elchron mlcroscope ana pnoto-
) rrraph it. . . . L
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The electron microscope in the Physical-Technical Institute
of the Academy of Sciences of the Uzbek SSR was used. Considering
that we, as well ac the scientific co-worker of the above institute,
N. V. Kordub, who managed and directly operated the electron micro-
scope, had no experience in working with phages in general, and with
brucella phage, in particular, we therefore began by first exomining
and photographing sterile Martin's broth, then dysentery phage pre-

. pared at the Thilisi Scientifie-Research Inotitute of Vaccines and

Sera, ceries 396, and finally, brucella phage, sepavated from a
vaceine of strain No. 68, series 6.

The preuenne of brucella phage was confirmed by the electron
microscope.

The work conducted allows us to make Lhe following preliminary
conclusions: ,

1. The character of growth of brucello on dense nutrient
media provided a basis to suppose that bacteriophage exists in _
brucella cultures.

2. Starting in the month of Auguut l95h we succeeded in
isolating 53 breeds of brucella phage irom museum brucella cultures
of all three types-of brucella, from liguld and dry brucellosis
vaccines, and from the feces, urine and milk of animals vaccinated

3. Titres of freschly isolated breeds of brucella rthage as a
rule are weak, however, after repeated pussage we sugceeded in briag-
ing the titres of two bréeds of this phage up to 109 for the Appel’

man method of titration.

4., The isolated breeds of brucella phage do not . iit into
the presently accepted clagssification of brucella groups with rer spect
to their sensitivity to the various brucella types.

5. Isolated breeds of brucella phage display far greater
activity agoinst freshly isolated s»rainu than they do agalnSu
cultures of museum strains.

6. One and the some breed of brucella phage, effective on
brucello in dense nutrient medium, does not have an effect on bru-
cella of the come strain in liguid nutrient medium.

; T. The presence of brucells phage ic confirmed not only by
biological means, but also by means of electron microscope examinaticn
and photography.
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