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the ivolation of lact, shorins prasents certain

dif<iculties. the early investisators, elthoush convirced
that abortion was due to an undetermined bhut specific
agent, were wiable to icolate the oraasnism, It was not
until suitable biolosical reocuirenecuts were vrovided that
the organism was obteinad in ~ure culture.

<0 obtuin suczessfal results in the primary iso-

lation of 3act. abortus, it is advisable to use specially

pragnared media ravinz a suiteble pil cmcentration and
necesgsary to iacubate under certein conditions peculiar
to this orssnism elone,

waveral diffsrent nicdia are used for the growth

of 3act. abortus and several investizators have desaribed

methods for the cultivetion of this organism, iWnile these
metnods have baeen successful to a certain degree, they ars
not always wholly satisfactory, due to the amount of lebor
involved and the results obtained,

It is the purvose of tiris study to commware the

growth of lact, gbortuc vwhen grown on different nedia

and when placed under different conditions of incubation
in an effort to obtain the most sstisfactory method for

the cultivation of this organismn,
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ihe fact that animels cast their young before the
full period of mestation was rcecorded in ancient times, and
that abortion in cettle was contagious in nany instences,
and wizht be spread from animal to snimel in the herd, was
known to fermers and breeders in the early vart of the
ninetesnth century., In 1826 Hutrel d'Arbovel, a Frenchman,
and in 134 Youatt, an Inglishman, concluded tkat abortion
was often contagious and not due to environment or acci-
dents, In 1878 ILehnert denonstreted this contaziocusness by
introducinzy into the vagina of presgnant cows the vaginel
discharge and placental tissue of zborted cases, and thus
causinz abortion. (1).

In 1686 lLocard (2), invectigating for the French
government, made extensive bacteriolozicel investigations
in an effort to isolate a definite orgunism causinz sbortion,
He obtained a bacillus and a micrococcus in nure culture,
but with neither of these was Le able %0 produce the
disease,

In 1897 Bang (3) published the rssults of Dio study
of the etiology of epizootic abortion in Jenmark, in which

he discovered the organism now known as Bact, abortus., He

examined the uterus of a gsow which hed been slaughtersd
while showing premonitory symptoms of abortion, Between the

uterine nucous membrane and fetal envelopes an abundant
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yellow, odourless exudats was found., In cover :.lass prerarations
from the exudate stained with methylene blus he observed a very
small bacterium, apparently in pure calture, “hess were found
singly and in olumps, free, end often intracellular, Ihe
following mediun, which was originally designed by stribolt,

was the one on whicu Lang first obtained an artificial culture

of Bact, sbortusi 4 solid medium conteining 3/4 percent agar

and 5 percent gelatin is prepared and —ut into culture tubes
in the ordinary way. oefore sowinz, the solid gelatin asar
should be liquefied by heat and cooled to 45° J.,, after which
about half its volume of liquid sterile serum in the raw state
(species of animﬁl not stated) is to be added, and mixed by
shaking, “he liquid medium is then inoculeted with the seed
materisl, and the tubes again gently cshaken, and plunged into
cold water to bring about ranid solidification,

Accordinzy to 3angz, "At the oeand of from two to four
days' incubation thers apreared a great number of very small
colonies which daveloned only in a definite zone of the tubes,
1his zone lay about half a centimeter under the surfsce of tke
nutritive medium, and it had a thiclmess of from 1 to 1 142
centineters; colonies wvere not presént above or below this,

Wie had thus not to do with an merobic bacterium vhich would
have pushed its growth as far as the surface of the nutritive
medium, and still less had we to do with an anaerobic form
which would have grown as far as the bottom of the tube, “he

under limit of the zone of srowth lay exactly vhere the limit
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02 tho growth of a strictly anaerobic hacterium shows itself,
the necrosis bacillus for example, “his hizhly peculiar behavior
of the abortion bacillus towards oxygen made it at once apparent
tha t we had to do with a distinet speciesV

In speaking of the culturael characters of this
bacillus, Bang stated that his observations "spreared to show
beyond any doubt that for the sbortion bacillus in its behsavior
towards oxygen there are two optima, first, a dogree of oxygen
tension in the nutritive medium less than that of the atmospheric
air, and,second, the mresence in the nutritive medium of a
very high tension of oxygen, which, however, lies somewhat under
100 percent, Between these two optina there is an intermediate
2one in which the abortion bacillus grows badly or not st all,"

In 1901 Preisz (4) at Budapest isolated & similer
organism from the vaginal discharge of a case of abortion. He mada
his inoculation directly on slanted ordinar"agar mads of meat
infusion, peptone and salt,and after wassing oxygen into these
tubes he sealed thom with wax and obhtained a growth visible
with a hand lens in three days, Inoculated into deep dextrose
agar, the zonal growth appeared lying seven to fifteen milli-
me ters beneéth the surface of the medium., Stabd cultures of
the organism rerely reached the surface after prolonged incu-
bation, He considered that his madium was as favorable as the
AeGeSe of Bang. e was able, by using alkaline pyrogallol, to
produce a growth,and also by using acetylene gas. He helieved

that in these two instances growth resulted becsuse ox yzen






was not wholly absent. le commared the organism to an anaerobe,
but it differed in that it would also grow in nure oxygen,

In 108 liowak (D), at the University of Kralkau in
Austrié, Pabyan) took uv the study of this organism, being
attracted by its very interestinz bivlozical charscteristics,
In studyinzy vure material he found the method of Hang satis-
factory, but whare contaminations were wresent the growth
micht easily be kililed out or masksd, “he broad surfsce which
Petri dishes afforded was desirgble to obtain icolated colonies,
Nowak souszht to obtain an oxygen tension less than sir by the
use of a oclosed chamber containing the ectively growing culture
of an organism like 5, subtilis, a method which had already
been employed in the r-emoval of oxysen in tetanus cultures, Ile
placed tubes inoculated, some with B,subtilis and others with

Bact, abortus, in a 3less chamber with paraffin and placed

this in the incubator. Satisfactory results wers obtainsd when
the relation of the surface of B, subtilis was in proper pro-
vortion to the volume of the chasmber, If too little of

'g. subtilis was -resent, no growth resulted; if too much, all

the oxygen was sbsorbed and Bact., abortus checked, He found one

saquare centimeter of surface growth of B. subtilis to fifteen
subic centimeters of volume the best proportion, vifferent
varieties of 3. subtilis pave sinilar results, whe tubes inocu-
lated with suspected abortion meterisl were first incubated
twenty-four hours in the large chamber of the incubator in
order to develop any contaminations, and then incubatsad under

the influence of B. subtilis,whon tynical colonies davelonsed
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in the clear areas, 3y gradually usiny less of B. subtilis,

he trained 3act. abortus to zrow in & normal atmosphsre, 1In

puare oxyzen tvo out of six cultures grew, Unfor compression
he obtained good results from three atmospheres but no growth
at six atmospheres, althou:h when this latter tube was placed
under the irfluence of 3. sabtilis colonies rapidly develonad.
3y his technic he was able to obtain many cultures from the
fetus and vszinal dischsrge where other methods failed,

In the United otates the disease has been known for
sone time but it remained for l.acileal and Ilerr (6) in 1¢10

to isolate end identify 3act. abortus as bein<T responsible for

a part at least of the abortione in cattle in this country. By
the liowak plate method they were able to obtain cultures ol 3Bang's
organism in two out of four cases of abortion studied,

In 1911 [olth (7) demonstrated that material from
avortion cases inoculated on slanted serum agar gave no growth
in two weeXks' incubation, but if similsr tuves were sealed with
paraffin growth mizut sometines be obsarved after six days,
ihe explanation offered was that the orgaunism by using the oxygen
over and over azain reduced it to the nroper tension,

In 1912 “iltner (&) called attention to the use of
media prepared from presnant uterine wall, fetal nernbranes, fetus,
and aimiotic fluid separataly,

In 1912 Smith and fabyen (¢ ) reported that bact,abortus

inoculated into guinea pigs nroduces a disease with charsctaristic
lesions, and that the orzganism can bs recovered from these

nizs after a period of 11 weeks or more. By this method it was
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often nossible to isolate oact. abortus from contaminated neterisl

when direct cultural methods failed,

the greatest nuwber of organisms ware found to be con-
tained in the spleen and lymph nodes of the inocnlated animel,
while the bme marrow, liver, kidnoey and lung, in order named,
followed in this respect,

ihe liowak method of culturing was employed to recover
the organism, In addition to B. subtilis, cultures were grown

in symbiosis in a closed chamber with B. coli, B. megantherium

and a staphylococcus, It was found that L. coli, B.megsntherium,

ard the staphylococcus gave results similar to B, subtilis,

In 1¢18 Smillie (10) reported that cultures of 3act,
abortus could e razularly recovered from inoculatsed gzuinea rigs
withih 3 t5 4 weeks, he figures he obtained show fhat the
nunber of living bacteria in the spleun of the guinea pisg was
larger at that time than later, althou:zh the macroscopic lesions
tend to hecome more nrominent as the number of bacteoria dsoréases,

Ordirary veal peptone egyar tubed and slanted was the
medium emmloyed, Bits of tiscue were rubbed over the entire
surface of the agar, and the tubes were sealed with wax and

incubated at 37° 3, 2o0loniss of Pact. abortus weras observed on

)
the azar slant after 5 to 10 days incubation.
Pabyan (11) and uchroeder (1:2) workingz independently

demonstrated the nresence of Bact. abortus in milk by guinea-pig

- inoculation. In 1¢18 Zvans (13) endeavored,to isolate the organism
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from milk by the use of dirset plating methods, She succeedsd
in isolating the organism from milk of cows which had been inoculasted
with strains of that organism, but was unable to isolate the organism
from enimals which had aborted as & result of natural infection,

In 1¢20 Statseth (14) found that excellent growth of

3agt, abortus could bhe obtained by employing spleen or liver media

in place of beef, It was found that the addition of 1 nercent
dextrose or of 1 percent starch improved the spleen media, while
the liver ager did not require the addition of carbohydrates,

In 1920 luidleson (15) renorted his results on the

isolation of Bact. =2bortus from milk, He found that the medium

and its prover preparation, the proner l-ion caucentration, the
emnloyment of an a&gent which eliminated fast-growing organisms,
and the method of incubation wers the fgctors which pust be con-

sidered whoen isclatinzy Bact. abortus directly from milk,

Liver agar as dascribed by ostafseth was ernloyed;
zlass wool was used in filtering, and excessive heatinz was
avoided in its preraration and sterilization, for he (Hucdleson)
states "Huntoon (16) has shown that about half of the initial
growing valus of the media is removed by over-heating, and the
use of cotton, cloth or paner in filtration,"

Optimum growth was obtained when the pH concentration
of the media was betwesn 6,6 and 6,4, Gentian violet in a
saturated aqgineous solution was incorporated in the media in

sufficlent quantity to rive the dye a final dilution of 1:10,000



as an azent to elininete fast growing orgaunisus. The growth of a
larga ~ergentage of gram »ositive and a small perceirttage of a
gran negative organisms is inhibited while the growth of Bact,
abortus wac not in the least affectad,

Jfrom exveriments conducted, liuddleson concluded that the

initial growth of Bast., ghortus was due to an increasnd ssrbon

dioxride tension, and, by incubating the inosculated medium in s
closed chamber in wnich 10 percent of the eir had been disrlaced
by carbon dioxide gas, obtained growth in 24 to 72 hours,

ihe reosults obtained from the direct platinz method
were identical with thoe gainea-nig inoculation method for de-

termining tha vresence of 3actl abortus in milk, “he ckief

advantagoe of the direct platiny method is thsat it requires only
four days to determine the prescnce of the organism, whereass the
eniral isolation metiod renuirss three to four woeeks,

In 1922 Jtch (17) rerorted that beef infusion acxar
ad justed to a pl concentretion of 6,8 to 7,2 plus 10 percent natu-
rally sterile horse serum was excellent for cultivating 3act.
abortus; the cultures doveloning in either an atmosphere of 10
persent carbon dioxide or 10 percent hydrogen,

In 1¢22 Hagan (18) prenared cultures of act. abertus

as follows: Lhe edsses of tho lower half of a Petri dich sontaining
thes inoculated agar vere dipped into molten paraffin snd sesled to

a sterile zlass wnlate, rrowth appeared within 3 to 4 days when

incubated at 37° 3,
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IZEWI0D O InTESTIGALICH

ihe literature reviewed gives several methods Tor the

cultivation of Bact., abortus,but uile these mnethcds have bheen

"successful to a certain degree, they are not always wholly
datisfactory, due to the amount of labor invelved and the
rasults obtained, However, the literature does not »ive s
commarative value of the methods now in use for the cultivation
of this organism, so this investigation was designed to <=iva
definite Iknowledse regardins this point, and to perfect the
technic,

It was necessary at the bezinning of the study to
eliminate those methods which required s great amount of labor
in commarison with other methods which required less labor and
gave equally satisfactory results. lang's original method
renaired tdo lonz an incubation period so was not used; Lowak's
method of growing in a closed chamber in symbliosis with e
culturs of 3., subtilis, and Haman's method orf plating on Petri
dishes which were afterwards sealed separately, were not used
because of the labor involved,

liaterial from aborted feti, milk from animals wiich
had aborted, and orsans from guinea pigs which had besn inoculated

with material conteining Bact, abortus,was plated on various

nedia and placed under differcnt conditions of ircubation in
order to study the effect of these various factors uvnon the

isolation of the orzanism, Whe cultivation of lahoratory strains
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under the same conditions was also studied.
A limited number of exneriments were conducted to
obtain data on th: value of centrifusging milik as an aid in the

isolation of the orzanism by direct plating methods,
SOURIIS O HATIRIAL

liaterial for culturins was obtained from three
sourcas:

(a) In the disnsased animal the swocific bacteria are
found in the wvlacenta and amniotic fluid, within the fetal
intestine, sometimes in the tissues of the fetal organs, and
in the wall of the maternal uterus, In abortion cases the material
studied was obtained from the stomach of the fetus, ""he atdomen
was seared with a hested knife, an incision made through the
wall, and the stomach contents war: removed and nlaced in sterile
test tuhes by means of sterile pipettes,

(b) Various investizators have shown that Eact. abortus

is often preosent in milk which is drawn from avrparently normal
sows, and if injected in guinea pigs will produce cheracteristic
lesions, l'ilk was used as a meuans of suprlying the organism

Bact, abortus for this study, both for muinea-pig inoculation

and direct rlating methods,

the samvles of milk were collected in sterile test tubes
under concditions tendinzy to exclude as far &s nossible all
outside contamination. after washing the udder and flanks, anproxi-
mately 10 c,e, of milk was collected, having discarded the first

mnilk,



(o) Organs of sguinea wigs, which had been inoculated

with material containing pact. abortus, were also used ac a

source of material in this studye.
PRIPAR/CICH O [LEDIA.

Liver azar. ‘he liver agar uased was vrenarzd as

described by otafseth (14 ) and improved by Fuddlecson (15),

an infusion was nade from beef liver and 2 percent agar,

1l percent pevtone, with C.5 percent sodium chloride added,
ihe medium was cleared by egs albunin, filtered throush gless
wool and adjusted to a pll concentration of 6,.06.

sentian violet liver arar, sentisn violet liver agzar

was prenared as daescribed by Fuddleson (15). It consistsd of the
liver azar described ebove with the acddition of gentiar violet
in a saturated anueous colution in suflicient quantity to ~ive
the dye a final dilution of 1:10,0C0,

3eef infusion azar, 3eef infusion agar was prepared

containing 2 nercont azar, 1 percent pentone, and (.5 percent
godium chloride; it was cleared by egs albumin and adjusted to
a pi concentration of 7,0, At the time of sowing, apyrorimately
10 rercent naturally sterile horse serum was added to the
melted azar after cooling to 50° 3,

7eal infusion nzar. /eal infusicn asar was vrerared

in the sams manner as the beef infusion ager described sbove,






Jtering wall and featal neithrane infusion arar, iAn in-

fucion wes nrepared from the uterine wall and fetal mewbranes
of & wresgnant aterus, as mentioned by riltner(&): 2 percent
ager, 1 nerzent mantone, 0.5 nercent sodium chloride was sdded
and the medium ad;justed to a H concentration of 7.,0. “nis
meium is referred tu in the followinz tables as "utzrine

azar',

Pentic Uirast avar, «uw0 wercent szar was added to

nentioc dizest broth which had beon prepared azcoraing to
directions aiven by Dubvosky and l.yers (1¢). “he medium was
adjusted to a nHd concentration of 7.0.
LI1M0) 0 PLAVIN ¥ LIIZK

One-tenth cabic coantimeter of the milk samnle to be
cultured wasc placed on tie surface of a solidified agar plate
and evenly distributed by nolding s sterile 73lass rod, bent at
an angle of ¢0 dearees, a3zainst the surface of the medium and
at the same tine rotatiny the plate,

LETHOD O ZLAVING SUWOLadH JuLLnLvs O ™11

The method used to plate the stomach content of feti

was the same as followed in platinz millk,
ITHOD U rLALIIG Okaalin L0 INMN2YED GUINIA FIGS

JUsinzy sterile imétraments, tha splsen &nd liver of

. Infected suinea »izs were remnoved and cnt in sections which

were streaked over the surface of the solidified acar vlates,
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LAWHEODs Uiy M0R ILSU3adING JULWU.LS

Tha caltures wers incubated at 37° J. under the
followinzs conditions: In closed jars after 10 vercent of
the contsained air had heen displaced by carbon dioxids; in
closed jars after 10 »nercent of the contuined sir had beon
disvlaced hy hydrogen; in closed jJjars after 10 nercent of the
contained air had been displaced by nitrosmen; in closed jars
from which 10 rercent of the air had bemn exiracted; in Jars
whizh were sealed only, nothing beins added or subtracted.

Lhe carbon dioride used was obtained from cylinders
of commercial carbon diozide; the sama was true of the
nitrogen used, .he hydrogen used was »rapared in the labora-

tory by the action of hydrochlorice acid on zinc,
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L PARTIELNTAL DAlA

(1) the Isolation of sact. ehortus Ffronm

fotal jaterial .hen Plated on uvifferent l.edia and
Placed under Different Jonditions of

Incubation,

<‘ha stomach contents of a fatus aborted in the
301l 278 experimental herd was plated on veal agaf, beaef agaer,
and gentian violet liver agar, Plates in duplicate of esch
of thess media were nlaced in closed chambers containing
10 percent carbon dioxids, 10 percent nitrozen, and 10
vercent hydrozen; in a closed jar fron wnizh 10 nercent
0f the contained air had been extracted; and in a sealed
jar to which nothing had been added or subtracted.

'able I shows the amount of growth recorded at the
end of 60 hours' incubation at 372 _,

Growth had not appeared upon any of the veal platss
at the end of this incubation period. .he beel agar nlates
showed growth when incubated in carbon dioxide, hydrogen,
or in'a 10 »nerscent vacuum, ihe grbwth on ger:tian violet

liver azar was very abundant, as is shown by the table.
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(2) T"he Isolation of act. ahortus fronm

1i11lk hen 2lated on »Different I.edia &nd Placed Under

Different liethods of Incubation., rart I.

liilx from animal 60531 was plated on a seriss of
gentian violet liver agar nlates, heef plates, and peptic sgar
plates, and placed under conditions of incubation as in xperi-
ment (1). At the end of 60 hours' incubation the average number

of colonies of Bact., abortus which had developed on duplicate

sets of nlates is shown in 7Table ITI.

TaBlD II

LShows the Isolation of Raat. sbortus from I.11k /hen

Tlated on Differcnt !adia and Placed ndsr Different Ilethods

of Incuhation,

1
‘2637, 80531 1 10,5 C02,10,5 I’ 10,5 He '10,5 Vacuwn isealed Jar
L

Ge7e Liver

' ! 1
1 ' ' ,
1 T T
] ! ] : ! 1 :
1 Agar 1 44 o 6 o} ! 0 ' o} '
] > 1 1] ' ! 1 .
' 3¢ef agar and | ' : T )
c '
' Horse serum : ‘ 0 0 . 0 : 0 '
1 ] ' N '
' Pontic digest | ' ' . M ;
e 0 o 0 0 0
! EOFOA‘O 805B1 : ' ! 1 : 1
' ! U S N 1
Ty + s LB 1 T
'\1.,. _ulVOr 1 ~ 1 !
: amr | 50 : 1o, o ' o ! 0 ,
1 ' N .
'30ef agar and = ' ' ) ' ,
' lorse serum : 0 .+ 0 Y . 0 : Y '
! ! ! . ]
1- -\ e 1 1 1
,fentioc Digaest | 2 . 0 : 0 ' 0 . 0 :
]
! '

agar

! L

ReReNe= Wzht Resr Nuarter
ReFeNe= R1izht front Nuarter
Tele = Gentian 7iolet






Jolonies had develomed only in the Jjars conteining
carbon dioxide and nitrogen, with the gresatest number develon-
ing in the prresence carbon dioxide, “he certiun violet liver

azor plates in all cases showad the greatest number of

»

colonies.

(3) ‘he Icolation of 3act. abortus

Srom 11ilk when Flated on Jiffersnt lledia end Ylaced
Under Differcent iethods of Incubation.
rart II.
an exreriment similar to that wider (2),

excevt that different malis vere ommloyed, was conducted in
an effort to obtgin adlitionel data, Jentiun violet liver
azar, plaia liver agar, nterine agar and peptic digsst egar
were employed. Whe averaze number of colonies of Bact,

abortus winich had develonel on three sets of dunlicate plates

at the end of 60 hours' incubation is shown in Table II1.

1€,
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In2l8 III

shows the Isolation o s2t. abortus from iiliz hen Flated

™ Differznt lieiia and Placed under sifforent

ietrhods of Incanation,

T | T )] T \i 1
'Reele 80581 '10,6 CO'10,6 N '10,5 Hy'10,6 Vecaun'sealed Jar'
1 1 1 1 \ ! 1
] 1 1 1 1 | 1
,Ge TeLiver . 260 , 1¢0 , © . 0 ' C .
H A%‘ar \} 1 1 1 1 1
:Liver Agar : 210 ' 160 " O ! 0 ' 0 !
1 1 1 ! 1

'Uterine Agar i?ntmhnt# 100 : 0 : 0 ' 0 !
1 1 ]
:Peptio Dizest : 200 : o : 0 : 0 : 0 :
1 a%‘ar 1 1 1 1 1 1
1 1 ] ! 1 1 ]
liIQFOQ. 805}31 1 ] 1 1 1 1
1 1 1 1 1 1 1
1Go VeLiver ' 3 ! ’ ' 1 ' 1
' agar 1 350 1 =00 ' 0 1 0 1 © '
:Liver agar ' 460 | 380 o : 0 : 0 :
\Uterine Agar |, 330 | 115 | o | 0 : 0 )
T T 4 T T T ]
Peptic Digest , 310 1 155 1 Q 1 0 1 0 1
! Aesar 1 1 1 1 1 1
dedeNe = iznt Rear Quarter .

ReeNe = Aight ront Juarter

Jeve = Zentian 7Tioletd



a3 in the case of the »Hreviouc experiment,

colonies of 3act, abortus developned only in the Jjars con-

taining carbon dioxide and nitrogen, and, as bafore, the
greatest numbers devaloped on the plates under the influence
of oasrbon dioxide, iillk from the righv rear cuarter gave

the hishest number of colonies on the meantian violet liver
azar plates in each Jar, vhile millz from the richt front

quarter gave the hichest number of colonies on the v»lain

liver agar.

(4) 1The Isolation of 3act. abortus

fron Guinea-FPig Cirgans when I'lated on bifferent l.eCia
and TFlaced Under vifZarent llethods of Incu-

bation, lart I.

Spleens from 3 gninea pigs snowing characteristic
lesions of abortion discase were plated on gentian violet
liver agar, beef agar, and neptic digest azar, he plates
were incuabatecd uuder conditions sinilar to those ziven
under exneriment (1), The growth recorded et tre end of

60 hours' incubation is shown in tabls IV.

2C.
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Yanus IV

shows the Isolation of Bact., abortus from juinea Figs

Whaon Plated on Different liedia and Placed Under

Diffasrent liethods of Incubation,

o 1

' 10,5 30g ' 10,6 N :10,8 Hx'10,5' feum 'Seakd Jer!
| 7 1

1
1
T T T T

‘Spleen G.P. $44

t3eToeLliver Agar

1

444 +++

- e - 4

'Beef agar and
' Horse serun

+
+

L
'Pontic digest
' agar

1

'Splean GeP. 9¢5
e

++4++ +++

1
1
'
!
1
v
++++ 1 +++ 4+
1
'

- e - - |-
- - - -

-~

+++ - - - +++

SR N DR A M

'tel.Liver agar

'3eof agar and
Horse serum

- e | -

:Pabtio digest

azar +++

++++ 1 +++

= e m w W m e M wm wm = w = e e e w e e = =

‘spleen 3.Pe 9¢6

- m|w e e | . -

1
1
1 1
1GeVe Liver agzar ,
'Beof azar and '
' Horse serum !

) . L

'Pentic digest ' - - -
! asar '

:
1

fe = -

-
-

+ LR S Srars

SRR U (N AU FEUD U [ U U N T

3
- e @ e -

-
-

- = llo trowth

+ = amount of Growth Jorresnondinz to liumber
Recordad.,

1,P, = Juinea pig

1eVe = gentian Violet,



sach of the zuinea pigs hed been inoculsted with naterial
from an abortion case in the Jollege rprsrimental Iierd which
wag causad by the injection of a laboratory strain of jact,
abortus. as wac to i@ ex~ected, the orgmanism was recovered
with greater sase than in the cese »f abortions csused by netu-
=al infsection,

Jolonies of Bact., sbortus develowned on plates in all

jars excert that containinz nitrogen., Lhe &verase number of
colonies develcning in the jars containing carbon dioxide,
in the jar with a 10 percent vacuun, and in the sealed jar
beinz nearly equal, However, the colonies develoning in the
jar containingy carbon dioxide were largor i: diamster than
those 1ii: the othar jers,

e peptic digest asar nroved a very good wedium for

the isolation of hact, abortus, it beiny tke only medium to

show growth Iroa trhe spleen of guilinea pig nuaber €Yo, In
otner cases the colonies, clthouzgh as nuneroas, wers not as larze

as those davelopinz on the gentien azer plates,

(5) ‘he Isolation of lact. vbortas

ASron sainea-Pig Organs when Flatved on Different l.edia
and Placed Under vifferent liethods of Incubation,
rart 11,
Spleens from 2 zuinea »igs shiowing charsctoristioe
lesions of sbortion dissase were plated on sontien violet liver
agar, plain liver asar, uterine asar, and mentis digest agsr
and placed under conditions of incunation as riven ebove, iLhe

Zrowth recorded at the end of 60 hours!' incubation is shown 1in

table V,



1 T
RS SOy |

T

onovinz the Isolation of l-ct.

ahaortas

Jrom suinca

21i~g \ihen Plated on Jifferent [.adia and rlacad

Jnier wifferent o

tho

ds

(]

2 I vetion,

25,

T T T T v T \}
1 11C,0 30211C0 L 110, Hp11C,0 Vecuwmn e aled Jar
' 1 1 1 ' 1 ' 1
1] 1 v ] 1 1 1
IL)‘_A’leOTI .}.l’. CC.‘-): 1 1] ] 1 1 1
1 T 1 1 T 1 1
'releiver arvar 1 ++ ' ++ 1 - ' - 1 '
1 1 1 1 1 1 |
. !

' Liver acar " o++ ++ ' - ! - ! !
] ' ! 1 1 1 1
" Uterine azar o+ L S - ! - ! '
1 1 1 1 1 1 1
1 1 1 1 1 ! H
e

 Peptic digest , + , + 4 = . - ' '
. atar ..
E > [ 1 1 1 1 1

. 1
" spleen ieP. 1007 ' : ' '
1 1 1 1 1 1 1
" JeTeLliver azar ' 44+ ' ++ ' = ' - ! '
1) 1 1 1 1 1 1
! 1 1 1 1 1 1
1 Llivar agar ! +#4+ 1 + 1 - 1 - 1 ]
1 1 1 1 1 1 1)
1 1 1 1 1 1 1
y Uterine 4igar T L R S 1 - ' 1
L I L ) - L L ]
1 1 1 1 1 1 1
, reptiac digest , P . ' - . - , .
1 a!’,‘ﬂr [} 1 1 1 1 1
-~ = [0 urowth
+ = anount of Jrouwth Jorresponding
to lLiunber ilecorded
Gele = Zention Tiolet
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lhe gzuinea-pizs in tois case had heen inozulated
with b ce.c. O0f milk and the orgunism was not recoversd as
easily es in the case of the previous erxperiment. voloniss

of Bact. abortus developed in the jars conteining carbon

dioxide and nitrogen; the other jars fuiled to 7Tive
growth., The best growth in regnrd to number and size of
colonies anneared on thc gentian viclet liver asar plates

which wer» incubated in 10 percent carbon dioxide.

(6) The vultivation of Baz2t. abortus on

Jifferent liedia .hen Flaced Under oLiffsesrant lethods

of Incubsation,

In order to obtain the commarative value of the

-

different nmedia asnd thz differant nmethods of iacubation orn the

gultivation of strains of Bact. gbortus after isolstion

1]

three laboratory strains were cultured on liver egar slants,
beef aznr slants, uterine sgar slants and pentic digest
agar slants, ‘hese werc placed under conditions of incuba-
tion similar to those of the yprovious experiments. Lhs
growth recorded at the end of 24 hours' incubetion is shown

in Pable VI.



Ta>L.3

71

Shows the rrowth of Laboratory ostrains of lact. sbortus

in 24 liours on vifferent iedia

Jiffsrent ethods »of 1

J4nen Placsd Uncer

neubntion

to Lunber

Used,

. 3 )
' 1 10,6 3Cx "10,0 I '1C,0 Hy'10,0 Tecuum 'srebis '
i 3 5 L j - i . - )
' Strain 10,200 ! ' ' ' ' '
] 1 1 1 1 1 1
] . ] 1 v ] 1 1
, Liver agzar L 2 R . , ++++ '
! '
! 3eel .igar ! + PR | + ! + 1 P 1
1 1 1 1 ] 1 1
:Uterine Azar L e Yo ! + ' ++ ' ++ !
] 1 ] 1 1 ]
'Peptic digost 1 0 ' o !
8@81‘ 1 1 + 1 1 1 1
1 1 ] 1 1 1
1 ] 1 | 1 1
QQ 1 Q

,, oStrain Lo,1659 , . . ' '

1 ! 1
"Liver Agar ++++ A N AR A +++4+ :
[ . 1 Y 1 1 v
Beaf Azar . + , e ++ : +4+ .
'Uterine Agar ' ++ S S ' + ' + '
1 1 1 1 1 1 1

1 P > + 1 1 ] 1
Peptis digest e o - + ! ‘e '
! azgar ' ! ! 1 ' '
Lo T T D L T '
votrain 1o.80581 ' ' 1 1 '
™ T T T T T 1
v Liver Agar T T R L ++ . ++ '
-~ . ' ’ ’ +
v 3ecef Agar ' + o+ "+ ' + ' + '
T 1 T 1 [ 1 1
yUterine Agzar ' + 1+ 1+ 1 + ) + 1

- e o o
1Peptic vigest 1 N v, ', v, 1 + 1
1 4387 ! ' 1 1 1 1
- = Lio Growth
+ = Anount o? Growth Jorrecponiing
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4 study of tehle 7I shows that liver csur gives
the st luxuriant growth in corimarison with the owther mediag
and trat incubation in carbon dioxide 3ives the areatest growid
in comarison with the other methods of incubation,

It is also intersstiny to note thet the clantec incubetad

arobically smave batter growth than those incubated under all

other conditions excepting those incubated in the jar containing
carbon dinxide,

(7) The 7alae of Addinz Lerun to Liver amar

Jor the Isolation of lsact. abortus.

the addition of blood serwa is a rieans uased by many
workers to enrich tneir media, and, for the cultivaetion of
Bact., altortas on veal or heef infusion amgar, 10 rercent of
seram 13 generally added.

In ord:r to determine the value of the seidition of
serunn to liver acar the followinsy crnerinent wae conducted.
Petri disnes were nouared uvith gentien violet liver ciar end
centian violet liver azar »lus varging amounts ol frogh natu-
rglly sterile boving ceruwa. .will fron the ricut vesr and rizht
feont 1aartars of enimel 1L,o. 1 was srroad o these plates after
which the nledos wore inzoboted wildere 17 sorcoat curbon dioxide
at 372 3, for €0 houarg. ot thz ora of thic —erind the nunher
o conlenies of lazt, shortus develoninzg o essh rlate was counted
and recorded; te™ 2 VII shows tha gveregsad count ver plate Ior e
gericc of ¢ix incubations,



T..BLL VII,
shows the Vilue of ..dding Bovine Zerum to Gentiun Violet

Liver ~icur for the Cultivation of Riet. chortus,

L] Ll 1
' Iledia paverage count per plate,
R g v '
'GeVe liver ager 4 5% Serum ' 5 colonies '
' 3 ’
6. V. liver ager #1075 Serum ' 8 colonies '
\J —— 7
'G.V. liver agar #2075 Serum ' 15 colonies '
\j 3 -
'3V, liver agor 4 300 Serum ! Contaminated '
T 3 S )
3.V, liver accr (no Serum) ' 38 colonies '

Ge Ve = Gentian violet,
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.1 of S0 wmersent cerun tle pletac

e

witl the aladit
hecare coutaminsted, probally a1z to
vinlet was in too :i:h a dilation
conteninating orsarcismos; for with the increass in the amount
of sermwa added ner nlate the diluvion of Wwe dye bacane cor-
raspondingly higher,

ihe (ata show that the addition of bovine serum to
gentian violet ager does not give an increass in the number

of colonies developing from milk; on tie other hand,the plein

gentian violet liver egor plates zive a muck higher count,

(8) The Lffect of pli Joncentration of

Liver aizar on the Growth of Iact, abortus.

In an endeavor to learn *the effect which the reaction

of liver ezar has on the growth of bact., abortus a nunter of

[N

flssks of media were prepared having a PH concentration
varying from 6,0 to 7.6, Ilates were poured from each flask
and milk from the right rear anarter of aninmal 605B1 was
nplated, In three series of platos the average number ol colo-

nies of l3sct. cbortus developins ver plate is chown in table

VIII.
Pabli TIII
shows the Lifect of pil voncentration of iver Ager
on the Isolation of Eact. avortus Lfrom Lilk.
'pH o trati 1500 602" 604"6,6'6,6'7.0 7.2 7,4, !
,p Joncentration 'o.o'6.~’6.4'6.6,6.8,7.0,7.~,7.4,7.6 .
. P 1

1 1 ! 1 1 | o v S
Averaze number of

~ s ol Y r 1 [ I~ 1 1
1 0olonies tr 512 13 16 16 3 5 5 2 :
! ' 1 1 1 ' ' ' ' '







e

43 shown by the table, colonies davaloped over the
entire range of pi values, the hishest counts ogcurring at
6,6 and 6,8, the differsnce in count beins very cnall,

vlants were also preyared froa the above flasks snd

saveral strains ol Bact. abortus wero grown uandsr difforent

sonditions in an effort to obtain additional data on the effest
of the »HH concentrstion,

Strain -1 had teen recently isolated from a fetus
aborted as a result of natural infection; strein 1665 had besn
racantly rzcovered from an sbortion case in tne Jollege uii-
perimental erd; strain A2 was talen from the first trans-
prlant after icolating from mill; strain GP was taelten from the
first transplant efter isolatiny from the spleen of a guinea
pig; end strains LUCAS, 670, and 200 had been groun in the
laboratory for some tine,

hese different strains were incubated at 37° 3.
andar the following conditions: aerobically, with tuhes sealed
with sealinz wax, and under 10 percent carbon dioxide,

Table IX shows the amount of srowth recordsd at thre

end of 24 hours' incubation.

D






Dhows the

Dallie IX

On the -ultivation of laborastory otrains.

Lifect of pii Joncentration of Liver .acar

of Bact. sbortus
lpII )onoen_l T T \J \§ Al L T T 1
' t28t1i0n  "6,0 " 642 " Bed T 646 " 6,8 T 7,0 " T2 Y N, 4 Y 7,6 !
| T \f B LB T M A T 1
| I - 1 1 1 1 1 1 1 1 1 1
rb;z;:?.égig 1 r = 1 - 1 +  +t p p 1 + 1 + ' + '
- > . o 4 4 + ' * + 1
1Strain D=1, ! ' v ' 1 v ' 1 1
v Bealed 1444+ 1 444+ 1 FEE 1 FEE g FEE L g e+ 1 4+ 4+
test tuahas, 1 1 [ ] ' Y ' 1 1
'Strain 1668 + ' 4+ ' 4+ ' #++ T 4+ T sV o+ ' 4 v 4
) Ael‘ObiO 1 1 ] 1 1 1 1 1 1 1
1 N . )\ | T 4 T T T | T | | 1
Strain 1665, 1 1 ' ' 1 ' 1 1 1
,3ealad A T T N I TS = T N T Y R &
,test tubes, ., . L L ! L ) L N .
'Stl‘ian | 1 1 1 1 1 1 1 \ 1
' LUAD ar ' ar ke Y b ot N rer D aee U e U e !
1] Ael'ObiG 1 1 1 ] 1 1 1 | ] 1
1 T T T T T T 1 T 1 b
1Strain 670, P O U IO O O T PO
: Aerobic , 1 1 ) 1 v 1 ) 1
1 . 2 1 1 1 1 1 ] 1 1 1 1
,btraig 00, S R L 2 L o e N I N N L A =
] Aero 'ic 1 1 1 1 \ 1 1 1 1 1
1 1 ! 1 ] ] 1 1 ] 1 |
Strain A3

' Aerobiod ' I T +H, ++ = =, =, -
1 o —fp —p - P ™~ T ~r T !
o) ) 1
.btga%n R P U UL U UL B BT U U
1100 20 ' 1 1 1 1 1 1 1 1 1
' L T LA T L T 1 LE T T
18 ai 1 1 ' 1 1 1 1 1 1 1
,?gé“éggx L R A S S I L R L R RS L I D S I L
. - L 2 2 2 # L 5 2 l
iwwtrain 32 1 ' ' 1 ' 1 1 '
rloﬁ O 1+ r o+ 1T ++ 1 +4+4++ 1 44441 ++4++1 F+++ 1 F+EF T A+ 0

-~ = 1[I0 Growth

1]

Anount of Growth

Jsorrosponding

O

to Liumber .ecordad,
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Frowth apnearad over the cntire range of pil
concantration in all gasaos exgept the rec:ntly icolated strains
when grown serobically. Howaver, the hast average zrowth for

all caces seens to ocsur at the pl concentrations of 6,6 to

6.8,

(¢) +he Value of llsarinz Iiver .mar with
373 Albunin.

In ordecr to know the value of clearing liver eger
with o33 albumin two flaslss of media were prepared, one of
which wag cleared with 10 percent powdered eg:3 elbumin befors
filterinz, while the other was not wleared. I'lates were poured
from each flask and millk from the right rear and right front

quarters of unimal llo., 2 was plated in duplicate, able X

showsd the count of Zact, ahortus per plate after 60 hours'

incubation in an atmosrhere of 10 rercent carhon dioxids,
Tasll X
ohovwin~y the Talue of Jlearing Liver .azar for the

Isolation of 3act. abertus from [illk,

) T " !
1 1 liver Agar + Liver Aigar Jleared with
1 1111k 80531 ' Lot Jleared Lgg albanin 1
L\ 1 T L ] 1
' R, luarter ! o 'o0 ! ¢ ! C !
1 1) 1 1 ! 1
1 " - — 1
' R.B. Quarter ! 0O '¢0C ' g2 ' 170 !
1

1 1 | 1 1

31,



S31ants ware also nade “rom the above flegslks end szeoied
witn Aiff2raent laborator; ctrains anc placed ander diffsesrant
2onditions o2 inzsubation,

otrain L-1 had baeen receuntly isclatasd Zrom a fatus glorted

e

as a result o0f nataral indection; strain 65131 rad been re-

5

cently isolated f£rom en aborted fetus from ths Jollsgze Ixmeri-
nontal lerd;  and strains LUCAS and 200 had heen srown in the
lavoratory for sonmc tine,

e slants were incubated avrohically and in en atmosw»hera

of 10 persent carhbon dioxide, Table XI shows the amount of

srowth rocorded at the and of 24 hoars! ircuabatior,

Tabin X1
Shows the 7alue of Clearing Liver agzar with s~ Albumin
for the ZSultivacion of Lehoratory streins of

Lact. abortus,

1 1 L . T
. , Liver agar | Liver axar Cleared . ith |
T ¢y 1ot leared Uxg Albumin '
T t i .. 1 T | Al
¢ otruin - ' . ' - .
1 s&crobic 1 T '
T R T \ T
, otrain 805B1 , . '
+ ++
1 aerobic ] 1 1
 § | T =
YAy
1 Strain LUCAS 1 ++ 1 -+ 1
v 8aerobic 1 1 '
T T T t
; Strain 200 1 e ] et '
¢ &aerobic ' ' 1
T - Y Y  {
!
1 105 COy: 1 1 1
1 T T T
, Strain 80531 ' . '
. 10} C0g . +++ . +4+++ .

+ = Amount of Frowtk Correcnondina to

lanber Recordg. |
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The above tables indicate that liver asar is nuch imvnroved

for tho isolation amd cultivation of Zact, ahortus by cloaring

With e73g albamin, his may be duace ecither to the fact thet
tenaficial products are added or that injurious sualistarces are

subtracted from the maiia by the eso allumin,

(10) 4ne Iiffect of Incubatineg aerobically Before
Zlacing in An atmosyhers of 10 Percent Uarbon Lioxide om

the srowth of lLacterian abortns,

It nas heen the custom of investirators to incubate, serohicsally,

for a period of 12 hours, »nlates cultured with lact, gbortus

matarial before »nlacing a:iler conditions more Tavorable Zor the

agrouwth of 4his orcaiism, CJontaminatinz colonies which had develoned
at the ond of this neriod were marled, tiereby showing clear ercas

uapon wnich the colonies of Bact, abortas would develen vhen in-

cuvaved again,
In an efforv to det:rmine the effect of this nrelinminary

incubation neriod unon the srowth of iact, adortus, milk plates

~ Py

wera prepared Iron tlha rimt rear and risht front querter of

eninmal lio, 2 Pletes in dunlicate from each auarter wera placed
directly in an atmocphere o8 10 rercent carbon dioxide ard a cors
res»ontiny nunber of nlates from each quarter vere incunltated
acrotically Icr a weriod of 36 hours hefore nlacing in an
atmosmheras of 10 vercent carbon dioride, Both sets of mlates
were incubated in carbon dioizide for a pariod of 3 dayse. Ihe

nunaber of aolonies ohtained »er »nlate is showm in table XITI.



vAa3lo XII
Shows Zffect of ilolding Dlates ierotbically
before 2lacing in an atnosnhera of 10 percout Carbon Cioxide on

t.e Isolation of Tact, ohortac,

! 1 1 1
' ' e Tumartor ' L. Duerter !
1 ! 1 |

! 1 T L L T
' Direct in OO0 rrs oot 12 vE1S 'OL64 !
1 1 1 ] 1 1

T LA ] 1 1 T
' Aerobic 30 hrse ' O ! 0 92 ' 170 !
] 1 1 ! 1 1

]

Followinf the sams v»rocudure as givein ablove, a second series
of nlatas was made, Ciie set of »nlites was nlace directly in an
atmosmhere of 1 wercent carbon diozide, snd a second set wes
ineuhated serobically for & period of 12 hours hefore heing
vlaced in carbLon dioxide, ‘4Inhe number oZf colonies developinzy ver

plate is shown in table XIII.

WASIE XIIX.
vhows Lifect of Holdinsg flatcs Aerobically
hafore Placinzy in an atmosnhere of 10 nercent lJarbon

bioxide on the Icolation of liact, 2bortus,

] 1 1 1
! T 3¢ 26 Yuarter ' I, R. uarter !
1 1 1 1
! \ 8 1 (3 Y T
' Direct in COg ! 1 ! 2 ! ¢7 ' 144 !
] 1 ] ] ]
1 1 1  { ] \ |
TAerobic 12 hrg,'! 0 ! 2 ! 3 v 20 !
1 1 1 1 1 1

In order to obtain additional data, eiznt cunples were collect-

ed from the ri:ht rear auarter of animal o, 2 and nloted &nd
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incuhated as abovo, Yahle XI7 skows th=2 results obtainecd,

PABLI XTIV,
S5nows Lffect of ifolding lates serobically heZore
Placing in an Atnosniecre 02 10 rercent Jarbon Lioxzide on the

Isolation of 'act, shortuz,

1 1 1 LB T 1 T L T T T ]
"samnle foe  '1 T2 & T4 ' LT 5 ' 7o' g'rotall Av,!
! 1 1 1 1 ) 1 1 1 1 T 1
1 1 1 1 T L \j 1 1 1 7 7
oireat 11 0. '1 "1 ' 18 'O ' 150 T ' O ' 60 SIC AT !
1 1 1 1 1 1 1 1 \ 1 1 1
1 T T T T T 1 T T T Y T
asrobis 12 hrs,' 6 '13 ' G 'O ' ! o214 S5t 4
1 1 1 1 1 | T O 1 T 1 1 T

he abovo resalts show that, on the average o sroeter nunber

of golonizs of 3azt, ahortus Gsvelom on plates which ors immeli-

ately mleced in &n gtmosrhore coutaining 1C percent carbon dioxids

than on thoge »lates wiizh sre fect incubaetod gerolically and

later »laced mrAcr tie inflavnce of carhon dioxile,

(11) 71ue VTalne of Jentrifucing as en 4id in

te Icolztion of Iacteri'va ehortuc from Iilk,.

In an attemnt to detormine the value of contriluring as en

aid in t»o iszolation of Lact, abortus from mill, the Following

exarinmont was undettalen:

O]

One tenth cahic centincter of milk was »latad from esch
grmmle collectel, after whish thc came cammle uwas contrifused
for two hours at 2000 revolautions wer minute., 4after centrifuzing,

nlates wers made from the 2renn, niddle nillk, and sedimcent from



o2
(o))
°

from cach senrle, 1he four serios of rlates from esch sesmple
vere then incubated in the same cloced chamber in order to
zive identical caditions of incubation to each »nlate, Lhe
moliun ased was gentien violet liver asur; the rlates ware
incubated under tre influence of 10 rercent carbon dioxide,

ihe milk was obtained from three aninals, seclected because

0f +the diffarence in numbsrs of lact. ahortus »er cabic centimeter

in their milk. rom 1 to 200 colonias ner vlate were icolated from
the rirht reer maarter o animel o, 1; from 1 to 400 colonies

“er nlate werse isolated from the risht front cusrter of the

same animal; from 1 to 8 colonies ner »nlate were isolated from
aninal lio, 23 while no colonies developed on any of the rlates

from animal nunter threce.

-r -

ine count of Baszt, shortus mer plate is shoun in tables 77,

X1, W7II, snd IVIII.



T..3L0 XV

Shows the wunmber of Colonies of 3ccte. cbortus developing

from 1Jilk from the 21i-ht Zewr "uvarters of ‘nimel I'oe 1

befere awnd «lter Centriluringz.

] ] ]
' Before Centrifuring ¢ &fter Jentrifu-in- v
1 ] | T ] ]
v v'Thole !14dlk,Creum,liddle !Hilk,Sediment '
T T ) ] 4 ]  §
v inimal flv 19 v 0 v 0 v 4 '
1 ReRequar=tv \ 1 1 1 '
' ter ] v ) ] v
' v 1 23 v O @ o] v 18 '
v " t 1f3 v 3 1 3 ' 3 '
' m 4 158 v 17 1 23 r 2 '
' " ' 1873 T Q0 ¢ 3 ] 0 '
b " v 10 1.0 17 V13 y
| $ -3 S — —y —
' " ) 10 v 0 1t 0 ' 0 v
? " v 25 ] 5 ] 1 | 0 T
' " T 5 T 0 ¢ 21 ! 4 !
' " J 21 T 0 v (0] J 0 )
' " ) o4 v 0 1t 0 ] 0 )
' " ' 8 r 0 v 0 r 0 1
1 —p 1 8 L LA L
' L ' 1 1 Q0 ¢t 0 ' 0 v
) > x 2 T T e |
v " T (o) vt 0 1] 0 ] 0 ]
' " ' 6 r 0 0 ' 0 '
] " 1] 13 t 0 1 0 ] (0] ']
' " ! 0 r 0 1 0 ' 1 v
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T..BLE XVII

chows rumber of Colonies of Bucte. cbotrtus developing

from 1111k from inimel lo. 2 before wnd after Centrifuging,
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T.BLE XVIII

Shows Lunmber of Colonies of 3uct.obortus develoningz
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48 is shown in table XV, 18 samples from the right
rear quarter of animul lio. 1 gave a total of 749 colonies
on the plates from milk not centrifuged; 25 colonies oxn the
Plates streuked with cream; £8 colonies on the plates from
the middle milk; and 40 colonies on the plates stresked with
sediment,

Table XVI shows 17 samplés from the right front ouarter

f the same animal with a total of 1,757 colonies on the plates
from milk not centrifuged; 128 colonies on the plates streaked
with cream; 68 colonies on the plates from the middle milk;
and 78 colonies on the plctes streaked with sediment.

Table XVII shows 8 samples from aninzl Ilo. 2 with a
total of 12 colonies on the plutes from milk not centrifuged,
while all plates mede after centrifuging fulled to show growth,

Table XVIII shows thut 8 samples from aninel lio. 3
failed to show growth either before or after centrifuging.

Prom the above dcta it appears that centrifuging milk

does not «id in the isolation of Bact. abortus. The total

nunber oL colonies develoring on plates from milk not centri-
fuged was 2,518, and the totaul number of colonies develoring
on the three series of plcetes made ufter centrifuging was but
397. From each individual sample the tobles show thut in 50
out of 51 caces the number of colonies developing from the
milk before centrifuging was fur greater thun the total number
developing on the three series of plates from the milk after

certrifuging.






Figure 1,

Figure 1 represents a photographed Petri dish showing

the growth of Bact. abortus on peptic digest agar when

incubated in an ztmosphere of 10 percent cerbon dioxide,
The colonies were isolated from the spleen of a diseased

guinea pige.

42.






Figure 2,

Figure 2 represents a photographed Petri dish showing

the growth of Bact., c¢bortus on gentian violet liver agar,

when incubated in an atmosphere of 10 percent carbon dioxide.

The colonies were isolated from milk,.

43.
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Figure 3,

Figure 3 renresents a photographed Petri dish showing

the growth of Bact. abortus on gentian violet liver agur

wien incubated in an atmosphere of 10 percent carbon dioxide,

The colonies were isoluted from milk,
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Figure 4,

Figure 4 renrecents & photographed Petri dish showing

the growth of Bucte. @bortus on gentian violet liver agar

when incubated in an a«tmosvhere of 10 percent carbon dioxide.

The colonies were icoleéted from milke.
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Figure 5,

Figure 5 represents a photographed Petri dish chowing

the growth of Bucte &bortus on genticn violet liver agur

when incubated in un stmosvhere of 10 percent carbon dioxide.
The colonies were isolated from the spleen of & disecsed

guinea pige
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Dxperiments huve been outlined deuling with different

nethods of isolating wnd cultiveating Buct. cbortus. The

first mert of the exverimentel worz sives data in regurd

to the isolation cnd cultivation of 3Buet, 2bortus from

s oo

infected rutericl by meanc of vearious mediac und different
methods of incubution. The cecond nurt of the exveri-
nentul work gives duta showing, (o) the effect the
nenner of prereration of liver asar hué on the icolaetion

znd cultivation of Bucte, thortus; and (o) the number of

colonies of DBuect. abortus isolated from millt vnder

different nmethoas of »latin-,
The first five tcbles rdve a comparutive value of

several medic for tre icolution of Biucte cportus g well

as o comparctive value of various methods of incubation.
Prom & study of these Tfive tables it sppears thet gentian

violet liver cgar surpesces otler mediz uced for the

(a5
e
in

icolution of Buct. abortuse Tentic rect cour guve

suticfuctory re:ultc, but the rethod of prencration of
this medium is more complicated thin is that of liver
ugure Plutes incubated under the influence of 1C percent
curbon dioxide fuve the best crowthe.

The sixth teble ~ives o comparctive vilue of severcsl
media wnd the comperctive volue of voriovs methods of
incubation in rexurd to the cultivition of previovsly

icoluted str.ins of 3uct, abortuvc, Liver cour cives the




48,

best growth in comparison with the other mediz, In
the cuse of tle recently isolated straines, the uce of
cerbon dioxide gives the maximum srowth; for the older

struin

(ﬂ

seticfuctory recults were obtained by culturing
on liver czar -nd incubuting ceroblcally,

Tubles VII to XI inclusive zive dutae in reeccrd to
the preparction of liver wgour, Thece resulte show thet
the addition of serum to liver agur is of no value in

the isoluation of 3Buct. wboritus; that the orsunism develops

over a runge of prf concentrution of 640 to 7.6 with the
bect recsults obtiined ©t & concentrution of 6.6 to 6.8;
cnd thaet in the prencrution of liver ager it is necescery,
to obtuin satisfuctory recults in the isolution znd

cultivation of Bucte bortus, to clecr the medis with

e~z albumin before filteringe. These results confirn
the vori of Tuddleson. (15)

Tubles XIT to XIV inclucive give date in rerard
to methods wsed in incubatinz »laetes in carvon dioxide.
Tie re:zults chow that the srectect trnount of growth is
obtuined when the cultured rlites wre pliced directly
under the influence of curbon dioxide; the older
methed ves to pluce tlhe platec vnder werobic conditions

Fag

for « pecriod of 12 hours before placing under = carbon

Tebles XV to XVIII inclucive give data in regoerd

to tiiz technic of isolating =..ct. wdortus Irom milk,

Miftr-=-one sumvles of milk obtuined from four aniacls



were rluted in an effort to determine the effect of
ceatrifuring milk és en @¢id in isoluting. The totel
nuber of colonies devaloping on the plites mede

before centrifuoing being 2,818 virile the totel num-

-~

ber of coloniec develonin~ on the three ceries of

o

rlat

s mede alter centrifucins beiny but 2Z¢7, Thece

(@9}

<

rectlts indicate th:at milia chouwld not be centrifured

wien one is erndewvoring to isolate Rwcts. bortus,

0]
m

out thet direect pluting

obtein trne rost cuccerciul resuvltse.

49,



Gentien violet liver wgur proved the best medium

studied for thre 1coletion of 3uect. zbeortus,

Cultures incubated in & clos2d Jur in which 10
percent of ithe contoined wir had been displuced by
curbon dioxzide fuve the most lwsurient growth in com-
perison witn other methods of incubztione. The cultured

rletes should be placed 1 mediutely under tie influence

mor the cultivution of stroins of Ructe whortus

virich huve been in tie leborutory for come tine wnd
~row cerobicclly, clonts of liver ogor oive the bec
crowtn in 24 hours'incubitione In the cuce of recently

treing it wes Tourd tnet liver woir incubated
in o« cloced jur contuinin~ 10 rercent cowrwon diozide
give the pegt rrowth in 24 hours'incubation.

For tite most cuccessful r~rowth of “act, «.bortus,

liver «zor cheould be wdjucted to & »E conernirction of
666 to 648; it chould Dbe clevred with esg aldbumina
darinr its »nrev-uration; «nd Tire cerum chould not Dbe
waded

In the icoletion of “ucte wbortvres from milk by

direccet »latine metiiods, the mili chould be nluted
a4 . ?
directly as obtained wid not contrifuced in an effort

to thrrow tie orswnicnc out o surwoncion.



'he writer wishes to aclmowledse his in-
debtedness to lir. I. Forest Huddleson, iir. l0bert 1.
Tweed, end Jr,. ward Giltnar for suggestions and

QD

assistance receivad during this investigation.,
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