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Soobshcheniye IZI.. Sckarancnle zhiznesposobnosti,

viruentnosti 1 aggiyutinabilinostl tylysrexmiynykh

kul'tur pri khrenenii ikh v zhidkoy zheltochroy srede
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A liquid egg yolk culture medium for growing Pasteurells
ruls.rensi.w

Report III. Viability, virulence ard agglutiredility
of Pasteurells tularensis cultures prescrved in the
liquid egg yolk culture medium

by

M. S. Drozhevkinz

After soze initial expericents walck hed demonstrated the
advantazes connected with the use of licuid ezz yolk redium for growing
Pasteurella tularersis, the author decided %o deteramize wkether
protrzcted residence in the medium would affact the basic cherazcteristics
of the bacterium. Her first goal was to establish the extent to wkich

the viebility, virulence and agglutinability of tbe strains remain
preserved.
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~ Francis found in his tests with cysteine-agar tbat at 10°, Eact.

. &s long as the experiment lasted, and on the other hcnd, \ﬁeri
mon'
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Viability of the tulare-ice me.t 2 licudd e~ roll meddr

In result of the works of rootenever and L.v::.«..-.o, e ..-.:-.._'.v ol
Berdnikov, Somov, Tumanskiy, Usov, and oihers, tde vioolllzy of iz
tularemia agent in objects belonging to the outer covironment crd in
. the bodies of dead anirals under various sto“.ze con.uit:cr.s, ¥
Mr]y well known.

h XA large number of st\.d.iea have bu.en devoted to the question of . ... ..
the extent to vhich the viability of Bact. tularense is retsired after . -
. long intervals in artificial culture media. For example, accordinz to

. Khatenever end jevchenko, when it was kept at room temperature in
sealed test tubes with coagulated ezgz yolk mediur, Bact. tularense
survived without transplaniation for 2 to 2.5 moaths. According to
Pokrovskaya, it survived under thege corditions for 1 to 2 moathj.

tularense rexained viadle without fegeding for periods ranging to
3 months. In the toagulated egg yplk medium it remained viable even
longer. O'Eara feels that in s0lid media, the cultures rezaln well
preserved at room temperature for two weeks. If kept under the
conditions for 3-h weeks without reseeding, they no longer can
transplanted. Bact. tularense was successtully preserved in a solid
zedium by Sinay for 26 days. .

The results of the first series of experiments in which the ’
viabllity of Bact. tularense was to be tested without taking steps
to prevent the medium from drying out (Report I), proved that in liquid
‘egg yolk medium the cultures survive for long perioda of tinme even
under very tmravorable conditions. ,

" In the 2nd geries, steps were taken to keep the medium from
drying. A series of test tubes containing liquid egg yolk meddium
were inoculated with strains Nos. 9, 14 and 16, the inoculation doses
being 1 million bacterial units each. The test tubes vere incubfated
for two days in the thermostat, then checked for growth, sealed and
stored st room temperature in a closet. At set intervals, renging uwp
to one year, all three strains wen‘e‘ checked by opening some testj tibes
from each series, and using the material to rake smear preparations
T and sta:rting control cultures on lHeCoy's medium.

It wvas found that Bact. tu:larenae survived in liquid egg
' the saxme conditions on McCoy's medium, it died within three

later findings convinced the author that Bact. tularense rexains
mhle in the uquid medium tor vell over a year. ‘ i
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e o2 the tubercle bdacillus, if cultured in Besredka's medium, retain
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It showld be possible to take cldvantoge of this sn“cial
" characteristic of the liquid egg yolk zcdiwm in many different stulies
on the tularemia agent.

For example, it could be used to preserve type culture .strains
("smuseun“ strains) of Pasteurella tularensis. Cultures kept in 1t

./ would have to be transplanted less frequently than if kept in y.cCoy'

udiun, jd.thout risk of impairing their viability.

ﬂrulence of Bect. tularense in liquid egg yolk medfum. It 43 a'
“well known fect that protrected growth in ertificial culture media reduces
the virulence of many pathogenic microorganisms and that virulezce can
be restored only through animel passages. This absolutely true of

- - Pact. tularense, e.g., Foshay grew two bighly virulent strains in " - - — ..

McCoy's medium and after keeping them at 10° for 10 weeks cbtained a
strain vhich was avirulent in mice. At the same time, the control
strain retained its full virulence. In his studies on vaccirstion with
live, attenuated cultures, Kudo attenuated his strains by growing tkem
in an egg Yolk serum medium at room tempersture for 80 days. According
to Francis, cutures grown in egg yolk retaln their virulence longer
than those grovn in agar. According to Khatenever, stralins kept for
long periods in McCoy's mediunm, gradually lose their virulence. Kudo's
atudies on the properties of Pasteurella tulerensis strailns kept in
different media prove that strains grown in McCoy's egg yolk medium
and in egg yolk serum were virulent in white mice end guinea pigs even
after 60 subcultures, while the virulence of a culture growa in °
cigteine-agar was drastically depressed elready afier 30 subcultures.
According to his experience, the virulence of cultures stored at room
temperature (after S50 subcultures) was best preserved in McCoy's
coagulated egg yolk medium, being only slightly reduced after three
zouths of storage. In egg yolk serum, the virulence was preserved for
- two months, vhile in cisteine-asgar medis, the gtrains were avirulent
in mice already after 2 months. Iarson: proposes to preserve , the
virulenre of Pasteurella tularensis strains by growing them in the
. chorio-allantoic membrane of developing chick embryos.

- - 'There 1s a vork by Deinse on the z¥irulence of bacterie in egg
yolk media. According to this author's observations, huran strains
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their full initial virulence for 4 months., Bovipe-type strains remain’

- _ virulent much longer, namely, up to ten and even twelve months.
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' Muromtsev rentlons in his worli cn semi-liguild cultwre medic that
very pany patiogenic bacteric cre cioracterized b*r the fact tkat their
cultures rerain highly virulent for long pericds of +tim2. E2 expleins
the heightened virulence of sirains growm in seri-ligudid medle by this -
that such media offer bacterisl growth cozditions much rore lilke trkosze
encountered in the liviLg orgenise, and that growth in tkex is like a

pascage replacing enimal passagas.

The virulence of Zcet. tx.lar nse grown for long periods in liguid
egg yolk was checlized by the author on a series of test tubes with liquid
€85 yoix zmzlfium whick she ked inoculeted with streins No. 9 ard Fo. 1b,
using single irnoculstion doses of 1 rillion bactericl toddies. Both ot
these strains hed been previously titered on white mice. After boving
been incubated fui two days in the thermostat, the test tubes were
sealed and set aside at room temperature for long storsge tests. At
set tizes, some of the test tubes were opened and thelr contents
transferred to McCoy's medium. The MeCoy cultures were emulszified and
used for iroculating white mice. The results obtained with strain No. 9
are presented in Table 1. :

The data presented in Teble 1 prove tkat during the first six months'-

the virulence of the strain not only failed to drop, but rose slightly
even over its inftiel value. Thnis seeming persdox, i.e. increased
virulence after a long perlod of growth in en artificial culture medium,
was also mentioned in his deys by Deinse, whose experience indicated
that the virulence of some of the huran types of the tubdercle bacillus
is slightly increased after this bacillus has been grown for two months
on Besredka's medium.

The author found that the initial virulence of the tula.renﬂ.a
egent rerained practicelly unchanged efter one year in the liquid egz
yolk medium (without reseeding).

Agzlutinebility of PBset. tulerense in liquid epg yolk redium.
In tularemia, the agglutinetion %est is extrezely irportant because of
its high specificity. It serves both as a disgnostic twl, ard as &
peans Of culture identification. Hence, it was ixportant to establish
the extent to which the agglutinebility of the cultures rermains
preserved, when these cultures arc groWn over long periods of time in
the liquid egg yolx medivm. Consequently, special experiments were
performed dexonstrating that there is no change in the agglutinability
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of Pasteurella tulerensis sirairs even afer o protrected ctay in tlis
pedium. Taeir agglutination titers rexuin agbsolutely the came erxd
the agglutination reaction produced is as definite as the cne produced

_by strains kept in MeCoy's mediua.

The findings concerning the growth properties" of Pastém.lla

- tularensis strains in the liquid egg yolk medium prove, &s cemonsicn.ed
" 4n the present paper, that this medium is superior to sll tae oiber

currently used media, because of the follow.ug charactoristicg: the
minimm fnoculation dose sufficient to produce active becterial zoowth
is very low (5 million bacterial units); proliferation in 1t is so.
active that even after one day of growth, one loop of the material
subcultuwred in McCoy's medium, produces & s0lld layer of tacteri

growth, and finally because it is a medium in which the tularemia
agent roetaing its viability, virulence and agglutinability.

The definite superiority of this mediux over o*her culture rmedia
1s explaired by the fact that it contsing all the nutritive and
growth-rromoting substances required by the tularemia agent, and that
due to 1ts physiochemical characteristics, 1t offers optimum gro'nh
conditions to Pasteurella tu]mnsis.

‘Muromtsev explains the excellent qua.litiea of the semi-l:'quid

culture media he employs by the fact that theilr physiochemical properties
- make them very similar to the natural Juices of the living organism,

and he stresses the importance of such a factcr as the viscosity of the
nediunm. .

According to the published data, bacterial growth is stimulated
when the viscosity of the medium is increased, but only up to a certain
level. When the viscosity lncrecse exceeds that level, it has the
opposite effect (xoser, Chinn and Sander, Golubova, etc.)

It is possidble that in t.be case of highly viscous culture media,
the growth inhibiting factor is the slow bacterial diffusion rate in -
the medium. Bence when selecting a culture medium for a given micro-
organism, one should consider its viscosity 80 &3 to enswre Optimum

growth cond.itions

m emellent properues ot the nquid egg yolk med:hm a.re

- demonstrated, morecver, by the morphology of Bact. tularense in this
- medium. The forms cultured in it resemble those usually encounteres
in contact preparations from ths organs ard tissues uf animals infected
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with twlarermia. For exarple, orzan prerercations. from exndzels dead
of the diseese, shew tue ‘J:t..o*e:i\. gcezt in the form of litile rods.
: Sirdilarly, in the 1i wid ¢og yoll: nedium, Boet. tileronce, ocssumss
{ B 2 O ¢l r3
£lso rod-like tho inrges IOVmS.
(S

Concluslozs .

1. In the liquwid egg yolit culture pedium, Pasteurclile tulerensis
reteins ‘ts bosic characteristies for a long tire. Tae o wihor could
establisk in her studies that Pasteurella tularensis st n3 retain
“their full viebility, virulence and agglut inability terdistics
for onz year, and longex.®
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2. The liquid egg yolk medium is an idesl culiwre for g
Pesteurella tuwlerensis, beceuse due to its physiochemical properties 'y
and the fact that it contains all the indispenseble nutritive ingredients ;
it offers this microorganism optirmur growing conditiems. ™ 'i
i
g R
Table 1. ’
O virulence of Pasteurella twarersis alier long growth in liguld egz 3
yolk rediun without reseeding 3
Experimentall Infectious lensih of storaze periods _ oY
enirals dose Initial 1.5 3 6 iz ¥
_ virulezncet ronths | months | months| months g
White mice |1 =ill. b o 2 2 2 2 2
. 100,000 b.b. 4 L 3 4 .5 i
10,000 b.b. b b L ' 5 :
1,000 b.b. 5. 5 4 L s ;
109 b.b. 7 4 L L 5 4
10 b.b. 8 T 7 7 T i
. i
i
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Swuxary. _ '

Studies or: the viebility, virulence and egrl u‘tn..bility of
Pesteurella strains kept over long periods of time in liquid egg yolk
mediun heve desonstrated that in cultures these characteristices of
the bacterium rerain unaltered for a long time.
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