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A 11quid egg yolk rzdium for growing Pasteurella
tulerensis.

. O . ' Report IV. Liqu'id egg yolk wedium used as a meens
' ) of accelerating the bacterioclogical diagnosis of
| tularemia.

5 by . )
, M. S. Drozhevkina
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It is generally known that when rodents are checked for tularemia,
i the isolation of cultures presents considerable dlfficulties, Tne
biological test method has been widely edopted in practice for the
investigation of rodents orly beczuse cultures of the agent cannot
be successfully isolated by inceuwlatirz cilliure rzadia with it. Further-
more, the methods employed thus far for tésting rodents by isolating |
Bact. tularense are extrerely slcw. Tne irsdequacy of the present

bacteriological methods nekes it imperative to find sizrpler and quicker‘
. mthod.s ,
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Experinents daving dezoasirated that the twlerexia ezent can
be easlly grovn in liquid ezg yolk mcdium from sxall inmoculation &ozes,
and that it proliferates rapidly in thls mediun, the suthor proposed
t0 find out whether the nedium iz guzstion cowld rot serve to eccelerate -
the bacteriological diagnosis o tulcremia in rodeats. .

. : Isolating Bact. tulerense cultures in the ligquid ery yolk
- oo pedium from rodents deed of tulsrenie. It was dex:onstr.z‘.:ad. in
. : preliminaty studles (Report I) toat Fasteurella tularensis could dbe
: isolated more rapidly ard with better results by inoculeting the
1iquid egg yolk medium directly with organ fragrents from decd animal
sources, than by attempting to grow it on MeCoy's mermots. Thae
experimental results duplicated those obtained with the laboratory

In the tests on wild rodents, bacterial growth generally started
within twenty-four hours, while on McCoy's medium it did rot start
until after a 2-3 day vaiting periocd. Besides, materiel from soxe of
the organs failed to produce cultures on McCoy's maedium., Tadble I
contains some characteristic data referring to marmot Fo. 350, and
bouse mouse No. 310, whbich hed died having been experimentally infected
with tularemia. .

' Table I.
Pastexn'ellu tularensis cultures obtained from organ t*agments from
animals dead of tularemia séeded directly into the liquid pedium.

.
~i.

Animal, | Medium |Growing . ¥aterial inoculated .
species time in |{Lymph | Spleen| ILiver | lungs | Blood ‘
’ ard no. deys : . C
Marmot Ilquid 1 + + + - -
- 350 egg yolk| b4 _+ + + + +
. - mCOY'l 1 - - - - T -
- medium b - 4 + - -
. House Iiquid 1 + + + + +
mouse egg yolk| b - .+ + + + R 3
‘ 0 » ,
_2 .} McCoy's 1 - RN EEEE ‘ - T - T
_ medum b + + + - +
Symbols:  + = bacterial growth; - = no bacterial growth.
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The same

experizestel rastivs were obteined with 1ive enircls
in various stoges o twlercuii.  Jor exwnnle, soverzl grouss of rarmots
were infected with differcoy doses ¢ Pustcurella vl ‘:.'.\....,.L.. ctrcin
No. 9 &and it was found (as ;, sone exseTiments on wiiie nico) that the
superiority of tne liquid ez; yoll rm-diux over the NeCoy miéium is even
pore evident with smaller inoculation doses. Tuble II presents data
on experiments with marmots infected with sinzle doses of 5 =illion
bacterial beldies. I :

Severel groups of bouse nice i ‘infected with tularexia were
investigaled by the sare methed. The results were the sare as those
odbteined with other types of rodents (Table III).

on sumning up the results of the latest series of experimenis,

. " the author concludes tket for purposes of bacteriologicel dizmnosis,

it is xuch tetier to use trhe liquié ezg yolk medium than McCoy’s mediun.
This applies not only to these cazses where dead rodents are being
investigated, but also to tre diegnosis of . disessed enimale (even
those very recently infected). .Tae author ‘fecls that the liquid medium:
is better, because B. tularenze proliferztes sterting from & swmaller
inoculation dose and tkat its growth rete is higter.

Table I ' :
Pasteurella tularensis cultures obtained from deal animals by direct
inoculation into the liquid rmediivzm. Tesis oa zarmots subcutazeously
infected with 5 million becterlel unit doses.

Tize atter] Inject.| Lymph nodel Spleen |Liver Lung [Bloou siresx
infection | point
1 8la . |8 - = . 1N L g IR
And | 818, YIRS Y Bl Y
Killed JISE | |88 ol S8 =3 o8| s |88
after: = a3 | =5 == HST ) A= A2
3 hours + | + + | - + -‘ | - l -] =} - -
1 day + |+ + | - + | - + 1= - - -
- 2 @ays + | - + | - + | - ]l o] =} - -
3 days + | - +{ + + | + +1 + | = | =
4 days + | - + | + + ] + +] - el =} - -
~ Desd on .
- Lth day + | - + | + N +1+ +| -1 4 -
Symbols: + = bacterial growth; - = no bacterial growth.
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incculation into liguid medium.
cucaneously infected with sincle deses of 1,000 bacterial unlts.

bvie III
Pasteurelh .ularensis cultures obtained from killed enirels 'bj direet
Exgorizents with house mice sub-
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‘Tine after| Inject. ' Lyzph node | Spleen !Liver ﬁmg Blood stream
" infection | point '
R L RN AL BT I R IE R
' 213 1913 | =@ (93 |38 |35
S18 13 1% | B E|R R8O R(E
2% {31% | =5 19l% (9% |3
Bl (2|8 | 2813/8 (218 |28
A2 1 42 12 |22 (32 i ke
Killed after:
Shrﬂ L K - - - - - - - 'c-v - ;
lday | + |- + - + | -la -} - - |-
-2 Qays| |+ + + +i= | «]- -] - - |-
3 days] + i+ + + + 14 +]|+ +le |4}
b Qays] + }+ + + +!+ +] % + |- + |+
Symbols: + = bacterial growth; =~ = no bacterial growth.

Pasteurella tulerensis ~ultures obteined in the liquid medium

from the bubdnic :-punctate of experimental animals. ,

It bappens quite
frequently in iaboratory prectice that enimals employed in a biological™

experirent go through a long period of i1llness then die on the 8th -
10th day. OCn the other hand, reny infected animals recover ard it
becores impossible to isolate cultures of the tularemia agent in them.
As a result; the becterlological diagwsis of tularemia is considera'bly

delayed.

_ In oxder to determine the possi'bilities of accelemfdng the
grovth of Pasteurellas tularencis in cultures, the author adopted a
method by which bubonic material was inoculated into the liquid medium.
The growp of experimentel animals consisted of guinea pigs which had
been infected with two Bact. tularense strains differing by their

. degree of virulence, either subcutaneously, or by rubbing the infectious
- material into the skin. All of these animals were periodically tested
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. by perforring e purncetiwe ia the resfonzl lyrph gland erd tacteriologleally

McCoy'sm. |~ |- - R Anim.fizldied

.5 -

cktecking the fluid for the vucoric zaterizl. The firs:

5. SvAc TUS2 was
rede 2h hours after the eriills Iii tzena infected and thareelier every
24 hours.

The roteriel wiinlvewa Trom tze reglozal 1y=ph nodes was

ipnoculated into liguid e;g yolk I:diua exd MeCoy's mediun. The pertinent h

results are precsented in T.ble IV.

Table IV. .
Tests with bubcaie punctate from guinea pigs. Guires pig No. 206,
-infected throuzh the rTaw with stmain No. 13.

Inoculated | Tinz elonesd since infectinz injectica
culture medq 1 | 2 3 n 5 [ T 108 9

day! days| days| days | days | days | days] days| days
1iquid egg

yolk med. |+ |+ |+ |+ |+ |+ |Anizmel atea

AN i SN YR ke st R i,

Guinea pig Fo. 155, infected by rubbing strein No. 9 into skia.

liquid egg o : ‘
yolk med. - + + | + + - |- - Andral survived ' :
McCoy's m. | - - + - - - - - Aniral survived ' '

Symbols: <+ = bacterial growik; - = ‘_no bacterial .grc\r':h.- ' Pl

In gereral ore,or less Tregu -a»ly,two days afier the animels hed v
been infected it was possitle to icolate Bact. tularense in the liquid '
egg yolk culture medium, whilz on cCoy's medium there was no proliferation i
unless +he medium hed been inocuwleted with material taken from an infected i
aniral shortly before its dectn. Guainca pig No. 155 is a case d€serving

speclal uitention. Omn the other liguid madium Bact. tularense could be’ l
isolated 2, 3, 4, and 5 days after ize guines pig had been infected, while :
on MeCoy's radium, the bacteriwm could te isclated only once, namely 3

deys after the infection. Guinea pig No. 155 survived the experiment and ‘
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remained under observation for the next six months.

This experinent wes repeated a nuzber of tixmes proving each '
time that the isolation is consideradbly shoritencd 12 one ircocuwlates
the liquid egg yolk medium with bubonie p.x.ctate obteined f:sm a
Mological test animal. , , :

e The liquid erg yolk medium helvs acce erate the bacteriolocical

d.iagnoeis of tularemia during a naturcl eplzootic outbreck of tze .
disease. Her experimentel studies have proved that the bacteriological

. dlegnosis of tularemia in animals dead of, or diseased with tularemia
can be more rapidly established with the aid of the liquid egg yolk
medium, the author proceeded to test this medium under natural .conlitions,
that is, during an epizootic outbreek of tulaeremia.

The rodents -- some of which were alive and some alresdy desd =
were eéxamined using such facilities as were offered by & simple field
laboratory. The material on which the tests were performed consisted
of specimens of such parenchymatous organs as the spleen and liver.

They were cultured in the thermostat at 37°, after having been seeded
: both in the 1iquid egg yol.k medium and in McCoy s nedium.

The field laboratory had been supplied with 50 mice, 25 of which
‘'were sent to a nearby laboratory for study by the conventional methods.
The other 25 mice, 19 of which were living and 6 dead, were sectioned
and investigated at the field leboratory. Fourteen of ther yielded
material which on baving been seeded in the liguid egg yolk medium,
incubated for 12 bours in the thermostat, then transferred to M:Coy's
medium and cultured in the latter for another 2u hours, produced pure
Bact. tularense cultures. . .

In this case, 8 definite diagnosis of tularemia could de
established more repidly (within 36 hours) by directly inoculating the
1iquid medium with organ material from the enimals.

Meanvhile, at the nearby lsboratory to which the other 25 |
anirmls had been sent, the first pure Bact. tularense cultures were
obtained by the conventional biological methods only after 9 days.

- The liquid culture medium was tested the same year a second
. time, during & summer outbreak of tularemia. (n this occasion, the
laboratory recéived & water rats from the suspected area. Five of _
these rats were alive, while ore wes desd. Pure Bact. tularense cultures
vere 1solated in all of them in 36 bours in all 5 cases. (Only two of
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the animals yielded material which produced cultures in MeCoy's medium.

Shortly thereafter, & widespiead epizootic outbreal having
oceurred amcng the blind ret-uoles of o certicin areg, a field wrip
was organized with thne purnose of &ezerzining tbe rature of the digeese
in question. The methcds enployel consisted of the conventional

techniques, as well es of culturicy organ reterial in the new liquid
egg yolk medium.

The total nusher of arizals investigated wvas 260. Eighteen
bacterial strains were obteired from liguld medium culitures sceded
with organ naterial from rat-moles, bexsters and marzots.

Kot a single culture was obtained Sy the conveantloral rethods,
probebly as a result of the fact that the expedition lacked the time.
ard facllities to repassage the mat>rial in laboratory animais.

The first cbservetions made on different types of rodents in
ratural tularemia foui during spontaneous epizootic outbreaks of the
disease, with reference to the use of the liquid egg yclk medivm:sas

a meens of accelerating the bacteriological diagnosis, have fully
canfirmed the laboratory findings.

Conclusions.
I
l. 1Isolation of pure tulererie cultures 1is materially accelerzied
by directly inoculating organ material from animsls dead of, or infected
wvith tularemia into the liquid egg yolk redium.

2. The bacteriological diegnosis of tularemia csn be established
-wore rapldly by inoculating the liquid egg yolk medium with bubonic
punctate from biologicel test anirels. In her own experiments, the suthor

was able to isolate Bact. tularense culttres by this method alreedy 1 or
2 days after the anizal had been 1nrected§\

3. During a natural epideriological outbreak of tularemia caused
by anizels, use of the ligquid egg yolk redium simplified end considerably
accelerated the diagrosis of tuwleremia by permitting to isolated pure
cultures of Zact. tulerense without enizel passage by simple, direct
inoculation with enimal organ fragments.’

L. C¢n the strength of the laboratory findings and practical
results obtained during a naturel epizooiic outbreak of the disease, the
iquid egg yolk culture medium is recomcended as a means which can kelp

establish a rapid bacteriological diagnosis of tularemis in rodents.
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