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A STUDY Orf BRUCELLA A3ORTUS INFICTED
TISSUES AS AN ILLIUNIZING AGINT
IN BRUCELLA INFECTIONS

INTRCDICTION

Because of the cconomic losses which the Brucella
disease causes annually end because the causative organism
is a source of danger to humans, a multitude of workers have
been diligently seeking to find some azent whereby Brucella
infections can be suppressed, but to date the literature
reveals no known, safe, reliable, agent giving highly success-
ful results unless it is Huddleson's (1) vacecine which has
given promising results. This aegent however, is still con-
sidered to be in the experimental stage.

Successful immunizing agents appear to have been devel-
oped against rabies, rinderpest, canine disterivrer, Rocky
Mountain spotted fever, yellow fever, and other diseases by
using specific infected tissues, aftsr rendering them non-
infective. In view of the results obtained in the diseases

just mentioned, a study of Brucella abortus infected tissue

was undertaken with the idea of determining its value as an
immunizing agent in the control of Brucella infectionse

The spleens of Br.abortus infected guinea pigs were
selected as the main tissue to be studied, due to the fact
that Br.abortus causes marked p:zthological changes in this

organ.



-2-

The exudate froum a Br.sbortus infected bovine fetus
and the udder of a cow harboring Br.abortus were also

studied, but not in detail.
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HISTORICAL REVIZEW

The use of infected tissues as an i'munizing agent
in disease uf unknown etiology and in virus disease has
been a development of the last five or six years. TFerhaps
the first use of infected tissue as an immunizing azent
was practiced by the s&ncient Jews of Bagdad agzainst the
Oriental sore in which case & vortion of the sore was smeared
on the back of a susceptible person and gfter the disease had
manifested itself, the person was rendered immune acainst
future infection.

Of recent years Spenser and Parker (2) 1925 have succeeded
in immunizing guinea pigs against Rocky liountain spotted fever
by the injection of a phenolized emulsion of tick virus. Ticks
were allowed to feed for three days on guinea pigs. They were
then eviscercted and the viscera ground ten or fiftez=n minutes
with a little sand and sterile salt solution. The emulsion
was diluted with enough salt solution so that each cubie
centimeter contained the equivalent of two ticks. TFhenol
was added to 0.5 per cente This method is under observation
at the present time. The investigators have found virus
neutralizing substances in the blood of vaccinated gulnea
pigs, rabbits and man.

Duncan and Laidlow (3) (1926) in thier work on canine
distemper showed that the spleen of the ferret and dog is
one of the main reservoirs of the virus of that disease, and

that a potent vaceine coulld be riade therefrom by the mere



process of chemical (forualin) aitenuation. Likewise

Curasson and Deply (4 ) have shown that the vaccine of choice
against renderpest is a formalized spleen emulsion derived
from "virus celves" employed in the hyperimaunization of

steers for anti-renderpest serum. Staub (5) produced &n immun-
izing agent aszainst fowl pest by the saie method. In Spain
spleen emnulsions from infected hogs are employed in an
immunization acrainst hog cholera.

Duran-Reynal and J. R. lurnhy (6) showed in their work
on chiciken tunors that ground muscle froii susceptible chicxens
fix in vitro in a nuumber of instances, the agent of the
filterable chicken tumor and in a lesser deg¢ree inactivates
it. The power of fixation by the chicken muscle is far
greater than its inactivatirg power.

Duran-Reynel (7 ) in a study of or.ans from normel and
immunized animals found that the extracts of brain and testicle
tissues from iimune ravbits, brought in contact with Levarditi
or Noganchi strain of veccine virus will fix or inactivate
the virus. The kidney, probably skin, brain and liver extradts
possess enhancing properties, but to a lesser degree than the
testicle extract. On the other hand, spleen, blood lymph
nodes, and bone marrow not only fail to enhance but actually
suppressed or restrained entirely the vaccinal skin infection.

Pijoan (8) showed that the addition of testicular
extract to cultures of twenty dirferent bacteria just prior

to inoculation enhances their infectious activity to a high
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degree. Spleen extracts on the other hand never give rise
to enhancement, and often caused the lesion to be lecs than
would ordinarily be the case.

Kelser (9) believes that the active principle in rabies
vaccine is something other than t e dead virus. He thinks
that it 1s possibly a cellular princinle resulting from the
reaction between the virus and tissue cells, or possibly a
particular stage of the virus which occurs only in the
tissue cells. He argues that it is firmly linzed with the
tissue cells and that it is not canabvle of being readily
separzted from them by ordinary methodse.

In an address by E.Hindle (10) on rellow fever, ke
reports the use of a vaccine made from the liver of a
Rhesus monkey in a late stage of the disease. This vaccine,
stetes this speaker, conferred a high degree of protection
on monkeys. This work has been confirmed in Paris and
Rio-de-Janerio. This vaccine has proven successful on man
and is now in use in Brazil. DPlans are being made for its
use in Viest Africa.

H.Zinsser and Casteneda (11) hazve experimental evidence
that guinea plgs can be completely or p.rtislly rrotected by
three injections of typhus turica material in which there are
moderate nuubers or Rickettsise. The tunica material was
treated twenty four to forty eight hours with two per cent

formalin before inoculation.



ELFERTLEITAL 1L5TIHODS

Infected Spleens: The infected spleens for this
study were obtained from guinea —igs that had been injected
intraperitoneally or received an interpalpebral instillation of
a culture to Bre.abortus recently isolated from milk or an
infected bovine fetuse.

Six weeks from the time of inoculetion the guinea pigs
were killed and blood was collected for the egclutination
teste The spleens showing enlargement and gross pathological
changes were removed under aseptic conditions, ground in a
sterile meat chopper and further ground in a mortar with a
pestle until a homogenous emulsion was obtained. Sterile
0.85 per cent NaCl solution was added until the emulsion con-
tained twenty per cent of splecen by weight. This spleenic
emulsion was sueared out on liver agar plates (12) and
liver agar plates'ccntaining gentian violet (1-200,000).

Half of the rlates were incubated in the presence of five to
ten per cent carbon dioxide gas and the other half aerobically
at 37°C. for three days. If the plates upon examination showed
Br.gbortus colonies, chloroform of formelin was added until

two per cent of the chemical was present in the emulsion.

The materiel was then pleced in the ice box for five to ten
days after which tine the material was tested for sterility

as described ebove. If, uvon e:amlnation,there was no

visible growth, the emulsion was considered sterile and ready

for usee.



Some idea of the changes produced in the size of the
spleen by Br.abortus may be had from the accompanying photo-

graph.

*le normal spleen.

2. spleen wte 1.9 grams

3. splecen wte 3.95 grams

4. spleen wte 4.3 grams

Untreated spleenic emulsion was prepared as above except
the emulsion was not treated by any agent, but used soon
after being prepared. The spleen tissue was cultured, upon
removal from the guinea pigs.

INFECTED FETAL EXUDATE: The exudate from a Br.abortus
infected fetus was obtained from the gravid uterus of a

slaughtered cowe The gravid uterus was brought into the



laboratory, seared with a flame, opened up with sterile
instruments, and the exudate scraped from the fetus. This
exudate was emulsified in sterile 0.85 per cent JaCl solution,
smeared on liver agar plates containing gentien violete.

Half of the plates were incubcted in the presence of five

to ten per cent carbon dioxide gas, and the other half aero-
bicelly at 37°C. for three days. If Br.sbortus was found in
pure culture, the exudate emulsion wes chémically (chloroform)
treated and again tested for sterility as above. If no visible
growth was observed, the materisl was considered sterile and

ready for use.

IZONIZATION TREATLIENT

Guinea pigs were injected subcutaneously or intraperi-
toneally with various amounts of the twenty per cent spleenic
emulsion as prepered above. Four weceks after injection all
of the treated guinea pigs along with untreated ones (controls)
were fed cultures of Br.sbortus that had been recently isolated
from milk and a fetus. Six weeks after the fe:ding of the
cultures, all of the guinea pigs were killed. Blood was
collected for the ag-lutination teste DParts of the spleen,
kidney, liver and lungs were snieared on liver agar plates and
liver agar plates containing gentian violet (1-2C0,000). These
plates were then placed in jars, frow wvhich the atmosnoheric
oxyzen had been repleced by five or ten ner cent carbon
dioxide and incubated at 37°C. for three deys, after which

time the plates were examined and the findings recorded.
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Experiment No. 1

The results of experiment number one are shown in table
number T.

Four groups of five guinea pigs were inoculated with twenty
per cent spleenic emulsion (chloroform treuted ) subcutaneously
and intraperitoneally respectively, with 2.5 cc. and § cec.
amounts.

Six weeks after the inoculation of the spleenic material
all of the guinea pigs were killed. Blood was collected
for the agglutination test. Parts of the svleen, kidney,
liver and lungs were siieared on liver agar plates and liver
agar plates containing Gentian violet (l-éO0,000). These
plates were placed in jars from which the atmospheric oxygen
was replaced by five to ten per cent cerbon dioxide and in-
cubated at 37°C. for three days after which time the pleates
were exemined and the cultural findings recordece.

The results of this exveriment coincide with the results
obtained from the plating of the clhiloroform treated twenty
per cent spleenic emulsion in that Br.sbortus was not obtained
in either instance, nor was there any detectable agglutinins
produced in the guinea pigs as a results of the injection of
the'material, hence chloroform treated twenty per cent
spleenic emulsion does not produce any detectable chenges

in the guinea pigs.



-10~-

Experiment Noe. 2

The results of this experiment may be found in
table number II.

In this exvteriment twenty guinea pigs were injected
with the chloroform treated (twenty per cent ) spleenic
emulsion subecutaneously and intreperitoneelly respectively
in 2.5 cc. and 5 cc. amount. Four weeks after the inoculation
these pigs were fed newly isoleted strains of Br.abortus on
the feed. Six woeks ~fter feeding of the cultures all of
the guinea pigs were killed. Blood wes collected for the
acglutination test. Parts of the spleen, kidney, liver and
lungs were sneared on liver agar plates and liver ager plates
containing Genitan violet (1-200,0C00). These plates were
then placed in jars. The atmosplieric oxygen was replaced
by five to ten per cent cerbon dioxide and incub:sted at 37°C.
for three deays, aftcr which time the plates were examined and
the findings recorded. It is evident from the rzsults that
no protection svas had from the injection of chloroform
treated (tiwenty ver cent) spleenic enulsion, before being
exposed to cultures of Br.abortus by feeding. 4ll of the
treated pigs showed infection equelly as great as did the
urntreated pigs. The organisi: was recovered from the tissues
and complete agglutination was had in the 1:500 dilution of
the blood serum of all of the pigs.

Experiment No. 3

The results of experirent number thrce are showll in

table number III.



In this experiment ten guinea pigs were given repeatedly
subcutaneously injection of Sr.gbortus infected chloroform
treated (twenty per cent ) spleenic enulsion at intervels of
three duyss Five pizs received three injections and five
injections resnectively at three days intervals in 2.5 cc.
amounts. Four wzeus aflter the last injection the pigs were
fed newly isolated strains of §£.abortus on the feed. Six
weeks a’ter beins fed cultures all of the pigs were killed.
Blood was collsctad for the ac.glutination test. Parts of
the spleen, liver, kidney and lungs were smeared on liver
acar plates containing gentian violet (1-200,0C0). These plates
were placed in closed Jars from which five to ten percent
of the atmospheric oxygzen was replaced by carbon dioxide,
and incubated at 37°C. for three days. ZThe plates were then
excuniined and the cultural findings recorded.

It is evident from the results that no protesction was
had from repeated injection of chloroform treatsd (twenty
var cent ) splesnic e.iulsion after artificisl exposure to
Br.abortus. All pigs treated and untrested showed a high
degree of infection. Br.abortus was recovered from the
tissues and a complete agglufination w7as had in the 1-5C0
dilutions of the blood serum.

Experiment Io. 4

The results of this exvperiument are shown in table
nunber IV.

In this experiment five guinea »igs were injected sub-

cutanesously with 2 cc. of formalin treated (twenty per cent
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spleenic emulsion). Four wecks after injection the pigs

were fed newly isolated strains of Ez.abortus on the feed.
Six weeks after being fed the cultures all of the pigs

were killed. Blood collected for the a.;;lutination test.
Ferts of the splzen, liver, kidney and lungs w7ers smeared

on liver agar plates containing gentian violet (1-2C0,000).
These plutes wcre placed in closed jars from which the atmos-
pheric oxygen was replaced by five to ten per cent carbon
dioxide and incubated at 37°C. for three days. <*he plates
were examined and the cultural findin s recorded.

As in the preceding ex eri..ents the formalin treated
spleenic emulsion did not afford any vrotection from sub-
secuent artificial exnosure to Bz.abortus as infection was
obtained in all pirs as determined by cultural and serolozical
testse.

Experiment Noe. S

ihe results of experiuent number five are shown in
tablc number V.

Five guinea pigs received three subcutaneously injection
of abortus exudate (chloroform treated) frow a bovine fetus
at intervals of three days. Four weseks after the last in-
jection blood was collected for the a-rlutination test.

A few days later the pigs were fed newly isolated strains

of Br.abortus in fesd. Six weeks elter bsing artificieally
exnosed all of the pigs were killed. Blood was collected for
the axzlutination test. Parts of the spleen, liver, kidney

and lungs were smeared un liver agzr pl=ztes containing



-13-

gentian violet (1-200,000). These plates were incubated

for three days at 37°C. in jars from which the atmospheric
oxygen had been displaced by five to ten rer cent carbon
diozide. These plates were exaxined and the cultural findings
recorded.

Injection of fetal exudate did not stimulate the produc-
tions of arglutinins upon being injected into the body of
guinea pigs. All pizgs so injected were negative to the
a-glutination test four weeks zfter injection of fetal exudate.

It is evident from the results that no protection was
had from ths 1njectioﬁ of bovine fetal exudate against
artificial exposure to Br.abortus. Organism was recovered
from the tissues of all pigs autopsied, hence there was no
detectable immunity.

Experiment NNo. 6

The results of this experiment are shown in table
number VI.

Five guinea pigs wzre injected subcutaneously with fresh
untreated (chemically) 10 per cent spleenic emulsione. Three
of the pigs received 1.5 cc. and two received 3.0 cc. JFour
weeks after inoculation the pigs were bled from the heart,
and the blood serum tested for Br.sbortus asclutinins. Two
pilgs showed a titer. These two pigs were killed. The
remaining three pigs were artificially exposed to cultures
of Br.abortus. Parts of the srleen, liver, kidney, and lungs
were smeared on liver agar plites containinc gentian violet

(1-200,000). These plates were incubated at 37°C. in an
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atmosphere of five to ten vrer cent excess c.rbon dioxide.
After tinreec days the plates were examined and the cultural
findings recorded.

The findin:s in the two pigs killed are in accordance
with that of other workerse. The vigs became infected as the
result o injectinz untreated infected spleens. The results
of the remaining pizs can not be included in this thesis due
to lack of sufficient time to lavpse before the pigs can be
autopsied.

Experiment No. 7

A goat wes given five subcutaneous injections of
formalized snlez2n emulsion and one injection of a fresh
untreated infected splesn emulsion at three days intervealse.
The goat recsived 5 cc. of the spleen emulsion in each of the
first two injections of 10 cce. in eacn at the third and fourth
injections and 20 cc. in the fifth injection. The sixth
injection constituted one ground up splezn that was enlarged
about four times. Six wecxs after this last injection this
gout was fed ten agar slants of Br.abortus. ®Phe goat was bled
once a week and the :lood serum tested for Br.abortus asglutin-
ins.

Milk sawaples were taken and the crcun was smeared on
liver agar plates with and without gentian violet (1-200,000).
Rennin was added to the milk to coagulate it. The milk serun
was tested for Br.abortus ag:lutinins. It avpears that the
goat was immunized against infection as the animal did not show

an increase in a~sglutination titer after being fed cultures



of Br.abortus. The milk was neszztive to Br.abortus both
culturally and seriolozicallye. The goat gave birth to two
normal kids in April, 1931.

Experiment lio. 8

A heifer was given two subcutaneous injections of
formalin treated splecnic cmulsion, and one injection of an
untreated infected spleen at intervals of one weeke TwO
months after the last injection the heifer was exposed to
infection by placing several drops of a culture of Eg.abortus
under the lower erye 1id and by feeding cultures.

This heifer developed a titer after the subcutaneous
injection of an untreated infected splz=n, but in a short
time the titer had begun to decrease (table ;#8). Upon
exposure to cultures of Br.abortus the titer again increased,
but not beyond thzt of the first instznce and has remained
theres Sullicient time has not elapsed to deteraine the
absence of infection in this animal, hence no ccnclusion can

be drawn at this tie as to the degrzs:> of protection obtained.



Table loe. 1

Guinea pig Method of Amount of Svpleenic Organs from which Agglutination
inoculation emilsion injected Br. abortus was reaction at
recovered at autopsy autopsy
1 Subcutaneously 25 cCCo None -
2 " " U] -
3 " " " -
4 " " 1] -
5 " 4] n -
6 " 5.0 cc. " -
7 " " " -
8 n " " -
9 " " " -
10 " 1" " -
11 Intraperiton- 2.5 cc. n -
eally
12 " " " -
13 " (4] " -
14 " " " -
15 " " " -
16 n " " -
17 " " " -
18 (] n " -
19 " " " ] -
20 " " " -

- = No agglutination



Guinea rig

No.

21
22
23
24
25

Method of
inoculation

Subc.

Intraperit.
1]

1]
"
"

"
"
"
7"
"

Untreated

control
11

"
1"t
"
"

Sube. = subcutaneous

lu. = lung, kid. = kidney
P = partial aggl.
* animal died.

+ complete ar;:le
all tables.

Chloroforn
treated spleen

emulsion injected

4/10/30

2.5 CC.

n
"
"
"

5.0 cce

2.5 cc.

"
"
”

5.0 cce

"
"
"
"

7"
"
"
"

Intraperit. = intrapcritonecl
+++++ = complete agglutination in &1l dilution throuzh 1:500

T = trace a:ile

O e N

cultures
of Br.abortus

m\Hw\uo

"
1"
"

1"t
7"
7"
"
"

"

”"
"

"
"

Autopsy Tissues from Arclu-
meterial which Br. tinuticn
collected abortus was reaction
recovered at at
autopsy autonsy
6/28/30 splelickid.lue. +++++
" splekid. ++4+4+4
" spleliekidelue +++++
" " ] " " 444+
" " "o " 44ttt
" spl. +4++++
no tissues cult.+++++
" sple. +++++
" spleliekidelue +++++
" " nooon " +++++
" splelickicelue ++++4+
" " n o n " +4++4
" sple +t+++
" spleli. ++++4
" MVHoHHoWWQQPCo +4+++4
spl.li. ++4+++
" sple +++++
" splelickidelue +++4+
" " n " " +44+4+4
" " noon " 44444
" MﬁHoHH-WHQoHCQ +++++
" spl.li. +++++
" WUHPHHQWHQ.HSO +++4++
" sple.lue. +4+++4+
" spleliekidelue +++++
sple. = splecn li. = liver

These abbreviations are used in






Guinea pig
No.

-

H O D

(S S )

Control

Gl

llethod of
injection

Subc. 3
injections
3 days apart

Same
1]

”
”

Sube. 5
injections

3 days apart
Same

"
1]
"

None
"

"

Spleenic
emuision per
injection

2.5 cc.

"
"
"

"
"

None
1"

”

Table No. 3

Date last
injection
was given

7/18/30

"

2

"

"
"

Fed
culture
of Br.
abortus

8/25/30

”

Date killed

10/6/30

”
7/21/30
10/6/30

"

"

”
"

Organs from
which Br.
abortus was
recovered at
autopsy

splelickide.lu.

WUHQHHa

not cultured
spl.li.
MHVHQHHQHC.Q

spl.kid.

spleli.lu.
M@PQPHQWHQo
spl.li.

MﬁH.PH kidelue.

spleli.kid.
M@HQW“D;.‘
spleli.kid.1lu.
MHVHQHHo

Agglu-
tination
reaction
at autopsy

+4+++4

+++++

+++++
+44++4

++4++

+4+4+++
+4++++
++4++4
+4++++

+4+++4
+4++4+
++++4
+4+++



Table No. 4

Guinea pig Method of Formalin Spleenie Fed Date Organs from Aggl.reaction
Noe. injection treated emulsion cultures of killed which Br. at autopsy
spleenic injected Br. abortus abortus was
emulsion recovered
injected at autopsy
1 Subc. 2.5 cc. 2/3/31 2/3/31 4/14/31 spl.li. ettt
2 " " " " n spleli.lue. +4++++
3 " " " " " spl.kid. +4++4
4 " " " " " spleli.kid.lu. +4+4+
5 " " n " " sple. t44+++
Untreated
control
6 " " " " " spl.li. +4++4
7 " " " " " sple.lie.kid.lu. +4++4
8 n " " " " MHuHoHPoWHQ.o ++4+++



Guinea pig
Noe

QP A

oo

Method of
injection

Subc.

"
n
"
n

Untreated

control
7"

L
”

Exudate
injected
each time

2.5 cce.

"

Taeble No. S

Z-O . OH
injections

2T

"

"

Date last
injection
was given

7/22/30
"

"
"
n

17
"
"

Fed
culture
of Br.
abortus

8/21/30
4]

"
”
"

7"
"

Date
killed

HO\m\uo

"
n
"

"

Organs from  Aggl.

which Bre. react

abortus was at

recovered at autop
autopsy

spleliekidelus +++

li.1lu. +4+
11. s
mHuHou.Ho + 4+
spleli.kid. 44+

HH. +4+ 4+
mHuHoHHoWHQ..HSo + o4
spleli.kide. +4+



Table No. 6

Guinea pig Inoculated with Date Date bled
Noe. untreated infected injected
spleen

*1 3 cc. 4/8/31 5/6/31
*2 3 cc. 4/8/31 "

*3 1.5 cce. " "

4 l.5 coc. " "

5] 1.5 cc. n "

* The animal Nos.

1,2,and 3 were not killed.

Aggl.

reaction

Tece-

- e e e

++PT=-
+4P=-

Date
killed

5/13/31
"

Organs from
which Br.
abortus was
recovered at
autopsy

M@Ho
spl.

Aggl.
reaction

at
autopsy

4444+
+++4+4



Table No. 7

Immunity or

Date Injections Azgle.reaction
6/20/30 Subcutaneously 5 ¢cce  emeea
6/23/30 " 5cee cee-a
6/26/30 " 10 cee  ceeee
6/30/30 " 10 ece  cceea
7/3/30 " 1 infected spleen = = -c-e=
?/15/30 .
7/30/30 +++PT
8/4/30 +++PT
8/15/30 +++P=
8/26/30 ~ +PPT-
9/3/30 PPT--
10/9/30 +PT-w
10/15/30 Fed cultures of Br.ebortus PPT--
9/24/30 PPT--
9/31/30 PPT--
10/7/30 . PT---
10/14/30 ++PT-
11/16/30 ++P=-
2/12/31 thm——e
3/18/31 .

The blood serum was tested in dilutions of 1:25; 1:50
1:100; 1:200 and 1:500. + = complete agglutination

P = partial a.-glutination T = trace agglutination



Date

10/31/30
11/7/30
11/14/30
11/21/30
11/28/30
12/5/30
12/12/30
1/16/31
2/6/31
2/14/31
2/27/31
3/6/31
3/13/31
4/13/31
5/15/31

Table No. 8

Injections

10 cc. spl. emulsion subc,
25 CCoe " ” 7"

1l untreated infected svl.
(4 gr)

Exposed to Br.esbortus cultures

Immunity or
Ag¢glereaction

Teee-
Teeee
.
PT---
+++PT
++++P
FPT--
PT---
PT---
+++PT
+++PT
++PT-~
++IPPT
++PPT
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DI5SCU35I0N

As stated before, the purpose of this ex»eri:ent was to
determine the value of Br.abortus infeccted tissues as an
irmunizing agent against Brucella infections. The spleens
of infected guinea nigs both treated to rendsr non-i:nfective
and un-treated, and treated fetal exudate were studied with the
purpose of deteri.ining whetiier such asents would induce active
immunity against subsequent infection. The nature of the
imfected tissues trec«ted chemically to render non-infective
would be that of a bacterin plus a substances in the tissues
produced b the invading orgenism. In the case ol the un-
tre_ted splecnic miterial the action would no doubt parallel
that of a living vaccine plus a neutralizing substznce in
the infected tissue.

Neither a bacterin nor virulent vacciues has proven
hizghly successful as i.xiunizing agentse The only nope of
infected tissues as such an agzent lies in the possible pres-
ence of some substance which prevents the livin,; virulent
organism conteined therein from infecting those treated and
aid in establishing active immunity.

Untreated infected tissues harbors the live organisn
which when injected into the guinea pig are capable of
producingz infection.

Neither chloroform or formalin treated spleenic emulsion
or fetal exudate have eny iumunizing eifects u»on guinea
pigs. This statement is buscd upon the results obtained in

the foregoing experirents. 411 of the treated -uinea pigs



-17 -

becane infected on artificial exrosure as did the untreated
controls. The treated vigs even failed tc show infection
to a lesser degree then the untreated. The acglutination
titers of the blood serum of the vigs were strongly positive
in 1:500 dilution. Br.abortus was isolated from the organs
of all of the pigs therefore there is no evidence of imuunitye.

T:e goat and heifer treated with the infective tissues
offer encouragement for this type of materiel am an irmunizing
acent. In the case of the goat (table #7 ) after the sub-
cutaneous injection of untreated splecnic material, en
asglutination reaction was obtained no doubt due to the
presence of living orzanisms in the tissues The titer »nroduced
was not very high &s there was only a trace a~glutination
produced in the 1:500 dilution. The titer graduelly dropped
off and did not show any increase after the goat wes fed
cultures of Br.abortus. Hence, in this case it a pears that
the goat wmas adtively immunized acainst E;.abortus or the
organisus wer: not virulent enough to produce infection. The
acglutination titer of the goat has dropped to a slight trace
in the 1:25 dilution. The goat gave birth to two healthy
kids in April, 1931l. Br.esbortus was not found in the milk of
the goat nor could specific arglutinins be detected in the
milk serume.

The heifer's titer was somewhat similar before exvosure
to that of the goat in that titer develoned to a trace in the

1-500 dilution after the injection of the untreated spleen.



In a short time the titer dropred to a trece reaction in

a 1-50 dilution. After artificial exposure to Br.abortus
cultures the titer increased again, but not beyond that of the
originel titer and has not decreased. Here acain there
eppears to have been sorne immunity conferred by the untreated
spleen enwulsion in that the ag: lutination titer did not
develop after exposure to a very high degree, but suflficient
time has not elapsed to ascertain the absence of infection.

The heifer is due to freshen in June, 1931.
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SULMARY

l. Br.abortus infected tissues treated with either
chloroform or formaldehyde do not ar~pear to have any
iz.unizing value azainst Z2r.zbortus infection in guinea pigs.

2. Untreated Br.gabortus infected spleenic emulsion does
not appear to infect the gout, or cow, but it may infect
guinea pigs.

3. The results obtained iz the goat and cow from the
treatment with infected splzens warrant further study in this

direction.
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