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INTRODUCTION.

In response to inquiries of the lMedical and Veterinary
pfofessionl, an evaluation of anti-sera for Brucella abortus
infections wae undertaken,

It ie a well known faot that in infeotione with Bru~
cella abortus in man or animale the manifeetations of the
diaeaao are aéoonpanied by the appearance in the blood serum
of agglutinins, percipitine, or complement fixing anti-
bodiee, any or all of which may be present. Thelr impor-
tance, aside from eserving as an indicator of infection or
previona.oontact with the organism, apparently hae never
been etudied in relation to Brucella abortus.

The role played by the above named antibodies against
infectione has long been & problem under inveetigation.
Phey appear in the blood serum and tissue extracte in
varying concentrations. In other worde the body hae pro-
duced antibodies, or its ecomponents have been altered in
their physical or chemicsl state so as to make poesible the
determination that there has been contagct between the ani-
mal body and the mioroorganism.

Por a long time there has been doubt expressed among
inveetigatore as to the immunological importance of anti-
bodies. Speaking of the agglutination test as used for
|taﬁdardizing anti-meningococcic gerum,P. M. Huntoon anpd
Re He Hutochinson (1) eay, "This test is recognized merely

a8 an indiocation that the horsee have been under immuhiza-



tion for a considerable time". In reference to antipneumo-~
coccic sera they eay (2), "The preeence of agglutinine is mo
indication of the pretective value of the gerunm, and is used
only when diagnostic @era are desired™. There are, however,
numerous instances of immunity without a demonstrable anonntr
of the above named antibodies. Furthermore, with a relatively
high concentration of the antibody substance there is often
rresent a chronio infection. It is aleo evident that the
gerum or tiessue extracts of apparently uninfected animals
never contain the specifio antibodies to any appreciable
extent.

ihe value of knowing the significance of the antibodies
pregent in the tissues and blood serum in Brucella abortus
infections is not only of scientific but of medical and
economic importance as well. It was not thought advisable
to determine at this time the relative importance of the
individual types of antibodies, but to make a thorough study
of their importance collectively. So, with the above idea
in mind, this paper pregsents a report of the study of
geveral Brucella abortus sera of high agglutination titre.



REVIEW OF LITERATURE

The literature reveals very little research pertaining
to the etandardization of antibsecterial serum by either in
vitro or in vivo methode. This is not only true of Brucella
abortus antisera, but of other antibaocterial esera aa well.
The presence of antihagf%rial antibodies has been discussed
in some inetances, but there has been no method develeoped by
experimental work which would etandardize their immune eor
therapeutic properties. certain inveetigators have drawn
eonclusions concerning the values of agglutination, eomple-
ment fixation, or precipitation tests from obeervatiens, or
from a few experiments which when extended and further inves-
tigated did net prove true.

Cole and Moore (3) say, "In epite of all that has been
written concerning the theoretisal principles involved in
the preparation of anti-pneumococoic serum, and in spite eof
811 the reporte of its therapeutic application which have
appeared, it ie very diffiocult to learn from the literature
on the subject exactly how these sera have been prepared or
standardized™, This is also found true in relation to all
antisera.

In their study of the preduction of anti-pneumococoiec
serum they emphasize the following pointe, (a) immunolegical

specifiocity of the organism used for immunization, and (D)
thé serum should have the power of protescting mice against

large amounte of virulent culture. <Serum for type I pneumo-






cecous wag the only one in whieh they were able to demon~-
state any therapeutic value,

Weil, Richard, amd Torrey (4) have shown that human
serum from pneumonia patients sensitizes guinea pigs
pagsively, but they were unable to conclude whether or net
suoch aotion was due to agglutinine, complement fixing bodies,
hemolysine, or precipitine. They d4id not sttempt to demon=-
strate any protective value for the serum.

Amose and Wallstein (5) and Flexner and Amoss (6) show
that a rapid precipitation of anti-meningococoie gerum has
decided benefite. The immune bodies of the horse serum were
estimated by testing ite agglutinating and opsonizing power
with normal and parameningococcue strains, and by determining
its power to fix complement in the presence of antigens made
from theee strains. Ites anti-infeotious power was deter-
mined by incubating varying amounts with one minimum lethal
doee of 1living meningococcic antiserum for one hour at 379 C.
and injeocting the mixture intraperitoneally into young
guinea pigs weighing not less than 90 gm. or more than 110 gm.

Flexner and Amose (7) found that epecific anti-serum
aots ouratively by inoreasing the migration of leucooytes, by
promoting phagocytoeis directly, by agglutinating the
meningocoocci, and by neutralizing endotoxin. Hence sgpecifie
anti-gerum geems to provide the logical therapeutio agent
with which to combat epidemic meningitis.

MoCoy (8), discuseing the control of biological products



eays, "There are but three antibacterisl sera, anti-meningo-
coccioc, anti~-pneumonie, and anti-dysenteric, that are sup-
Jeot to official tests™. In each cace resulte secured with
any given gserum are compared with a control serum distri-
buted by the EHygienic Laboratory.

Thjotta (9), Brekke (10), Muir and Martin (1l1l), and
Pandit (12) demonatrated that in the quantitative estimation
of immune bodies in bactericidal sera the "TPhenomena of
Neisser and Wechsberg™ (1901) or "Complement Blocking" mmet
be oonsidered and examined in an endeavor to bring about
satisfactory regults with immune bodies.

Mazzi (13) treated one group of white rate with anti-
abortue serum and another group with anti-meliteneis serunm,
Twenty~four hours later he injected them with lethal dosese
of melitensis or abortus. He found that the anti-abortus
gerum protected the rate against meliteneis as well as
againet abortue, and the anti-melitensis serum protected
them againet abortus aleo. Apparently there had been ne
other experimental investigation reported ehowing the anti-
baoterial value of serum in relation to Brucella abortuse

infections.



MODE OF PREPARATION OF SERUM

The problems presented in respect of the preparatiom of
an anti-abortus serum seem eseentially eimilar to those en-
oountered in the preparation of anti-pneumococoic serum. In
each case gimilar faotors must be dealt with; firet,
numerons and varying typee with very low, if any, toxin pro-
duoction; and eecond, antibody speocificity for the several
typres, as gshown by agglutinin adsorption teste. Hence it
was asgsumed that by employing & gimilar method to that used
in the production of anti-pneumococecic and anti-meningococcioc
gerum 8imilar results ocould be expected.
The oultures used were culture 238, which was isolated
July 1928 from the College Dairy Herd, and culture 8xIL,
isolated from a fetus from the experimental herd in 1915.
The method consists of beginning with relatively smsll
doses of the orgamiem in cuestion and gradually increasing
the sigze of the doses as rapidly as poseible. Five glightly
different methode of injections into goats, cows, and a
horse were employed, nsmely:
l. Three intravenoue injections of the growth from one
agar glant, oultures 8xL and 238, were used with a
three day interval between injections. (See Table I)

2., Suboutaneous and intravenous 1njeotions'were given
alternately every second day until three injectione
had been given. (See Table II, III, and IV.)

3+ Suboutaneous and intravenous injeotions were given






alternately every third day until three injections
had been given. (See Table VIII.) In each cate
five to ten days were allowed to intervene between
geries of injections.
4., Single injectione were given subcutaneously every
ten daye. (See Tableg V and VI.)

b. Intravenous injections were given every second day
for three injections, maintaining & five day interval
between each eeries of injections. (See Table VII.)

In the methode Jjust outlined, #light, if any, febrile
effeots were noted after the first injections. The most
marked reaction as a rule followed the first or second series.
of injections. The second or third series apparently pro-
duoced an anaphylasctic ghook, or hypersensitization reaction
(washed culture being used) which may be due to the rapiad
8plitting of the baoterial proteine by the antibodies produced
a8 the result of previous injectioms. Since individusl ani-
mals vary in their susceptibility and responses, elight
variations were noted.

In preparing & polyvalent serum of this type it was
thought desirable to employ an avirulent strain to build up
the titre and follow this with injeotions of virulent etrains.
This method was employed in the injectione of horse 100,
(Trable I.) with slight inocrease in titre, following the use
of the virulent strain, but a8 marked emaciation and loss of

appetite followed until it was deemed advisable to bleed the
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horse to death. In contraet to thie typé of injeation goat
185F (Table VIII.), receiving only an avirulent etrain,
produced a much higher titre serum.

An attempt wae made to deeensitize the animele after
the method of Bull (14) (using a dilute suspension of the
organiems and injecting very elowly intravenously), whe has
observed that when bacteria are injected into the bloed
gtream of animsle immune to the #ame organism are olumped
and depogited in the blood veesels of the brain, lungs, anmd
in the spleen. Using thie method, favorable resulte were
obtained in cowe C4 and 28 (Tables II and III.).






TABLE I.

SERUM PRODUCTION CEART

Cultures used, 8xL and 238,

11

Horse 100.
' pate of ' Remarks and ' Date of ! ! '
*injeotion ' AMOWIEE 4 14016 used'titre testr TitTe ! Remarkes,
" 6/29/29 .1 agar slant | 8L X '1:50 X '
» 6/30/28 , Temp. 105.6 , 7/ 4/28 ,1:100 P, '
+ 7/ 1/28 ,No injeotion , ' ,1:200 T, '
'7/ 4/28 'l agar elant ' 8xL, ! '1:1000 x' ot
' 7/ 6/88 'l agar slant ' 8xL ' 7/ 9/88 '1:2000 P’ '
X 7/ 6/28 ;1 agar elant ' 83L ' '1:4000 m: '
L
4 ? ] ? ? 4 ]
v 7/ 9/28 11 agar slant . 8xL ' 11:1000 x, '
» 7/10/28 11 agar slant . 8xL v 7/ 9/28 1112000 P, '
v 7/11/28 .1 agar slant . 8xL ' 11:4000 T '
" 7/165/28 1 agar slant | 8xL ! '1:1000 x’ '
. 7/16/88 'l sgar slant ' 8xL ' 7/20/28 '1:2000 P’ !
, 1/11/28 '1 sgar slant | 8x1L . ,1:4000 T’ .
v ' v ' '1°1000 x' T
' 7/20/28 3 agar elante| 238 ' 7/25/28 '1:2000 P! !
| ] 9 ] ] 11:4000 Tl :
] 1] 1] ] ] ) ? ]
X ' ' v 11:2000 =x»
v 7/21/28 13 agar slants, + 8/ 7/28 ,1:4000 P, :
' 1 ' v 11:8000 1T '
: : ! ! '1:4000 x' '
. 7/22/28 '3 agar llantl: ; 8/11/28 '1:8000 x! '
' X X ' '1:10000 T! '
9 | ] ? ] ] ?
' t ' 1 - 9. 1+ Before
' ' ' + 6/26/28 vi:gg ;t injes-
' ' ' ' s v tion ¢
L} ? 1 | ] | | ]
() [ 1] 1 |1:100° P ] Atter ?
' ' ' ' 8/12/28 '1:2000 |b1:§:ing|
T 9 ? | ]

BN

(I I

injeotione were given intravenously.
strong reaoction (complete).

partial reaction (moderate).
trace of a reaotion (elight).






TABLE II.

Culture.. used, 8xL.

SERUM PRODUCTION CHART

12

Goat 100,
' Date of ' Injeotions ' Date of ° ' '
‘injection °* Amounte ' given 'titre testr T °¥® , Remarke,
B el — . 3 8. = >
, 11/1/28 .5 agar slant' subeutaneous. ' 1:1000 x | '
, 11/3/28 .6 agar slant Intravenous ,k 11/7/28 | 1:2000 P | .
| 1:4000 P
» 11/5/28 .5 agar slant,suboutaneous) 11/12/28 ' 1:4000 P | X
' ' ' ' , 1:8000 T | '
1 / / 0 ' ' ' ' T
» 11/12/28 ».,5 agar slantr'Intravenous v 1:2000 P '
+ 117/14/28 1.5 sgar slantsSuboutaneonsr 11/23/28 | 3i4000 1 » '
* 11/16/28 '.5 sgar slantrIntravenous » 11/23/28 + 1:4000 P 1 '
] ' ] ] v 1:8000 7 ]
L} ? ] 4 ] . | ?
11/23/28 ,.6 agar slant,K Suboutaneous 1:2000 P

» 11/25/28 , 1 agar elant,Intravenoue , 12/5/28 . 1:4000 P | '
, 11/27/28 , 1 agar slant Subcutaneous, , 1:8000 T | ,
' 12/5/28 '.5 agar slant'Intravenous ' ' .. ’ '
' 12/7/28 ''1 agar slant'Suboutaneous' 12/18/28 ' 112000 P '
: 12/9/28 ' 1 agar elant’Intravenous ' P ' '
L] | ] ? ? ] ]

+ 12/18/28 ,2 agar elants,Suboutaneous, ' 1:4000 P :
v 12/20/28 ,2 agar slante,Intravenous , 12/29/28 , 1:8000 P * '
v 12/22/28 ,2 agar elante,Suboutaneous, v ' '
v v ) g v " L4 Lz Y
' 12/29/28 '2 agar elante'Intravenous ' ' . ' '
' 12/31/28 '2 agar elante'Suboutaneous' 1/9/29 ' %Igggg ; ' '
' 1/ 2/29 '2 sgar elants’ ! v ! '
? ? \J L | ] ? 1
] ? ] | B ] ? ]
v 1/ 9/29 ,3 agar slants,Suboutaneous, 1/20/29 ' 134000 P, '
v 1/11/29 ,3 agar slants,Intravenous , v 1:8000 7 , '
' ' ' ' ' . ' Before '
' ' ' ' 11/1/28 ' 1322 %' injeo- !
v L § L] ] 1] - L} tion ?
| 1] | ] ] | L ?

HgM

= 3trong reaction
= Moderate reaction
= Slight reaction
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TABLE III. SERUM PRODUCTION CHART
Culture uesed, 8xzL.
Cow C4.

' pate of ' ' Injeoctions ' Date of ' ' '
‘injeotion * Amounte , " gyyen 1titre test' Titre , Remarks,
‘: L 2 2 2 N N
' 11/ 3/28 !.5 agar slant'Intravenous | ' 1:1000 P | X
, 11/ 5/28 .5 agar slant w , 11/12/28 = 112000 7 . ,
, 11/ 7/28 .5 agar elant, » , , 1:4000 7 | ,
1] ] | ] ? ] ?
» 11/12/28 ,.5 agar elant,Intravenous , v 1:2000 P » ’
v 11/14/28 ,.5 agar elant, » v 11/23/28 4 1:4000 P » '
+ 11/16/28 ,.5 agar elant, " ' v 1:8000 T » '
' 11/23/28 '.5 agar slant'Intravenous ' ' 1:2000 x !
' 11/25/28 '.6 agar elant' " ' 12/ 4/28 ' 1:4000 7 ' '
' 11/27/28 ' 1 agar slant'suboutaneous’ ' 1:8000 T ! '
L} ] ' L} 9 L ] ]
v 18/ 4/28 ,.5 agar slant,Intravenous . v 131000 P » '
v 12/ 6/28 y 1 agar slant,Suboutaneous, 12/15/28 , 1:2000 P '
+ 12/ 8/28 2 agar slante,Intravenous , + 134000 T » Slight ,
» v ' v v » shock
’ 1] ] ] ] ’ ?
» 12/15/28 ,2 agar slante,Suboutaneous, v 1:1000 P , '
v 12/17/28 ,2 agar slants,Intravenous , 12/26/28 , 1:2000 P . '
v 12/19/28 ,2 agar slsnts,Suboutaneous, v 134000 T » '
v v L 4 L 4 L4 v v
' 12/26/28 '2 agar slantse’Intravenous ° 'xxxx ! '
' 12/28/28 '2 agar slante'Suboutaneous’ 1/ 7/29 ' 1:1000 T ° ’
' 12/30/28 '3 agar slants'Intravenous ° ' ' '
L 1 1 | )

' ] L}
: 1/7/ 29 :5 agar slanta:Suboutaneous: 1/17/29 : 151000 P, '
. 1/9/ 29 ,3 agar slants,Intravenous , , 1:2000 T , ;
[} L] ] L 1] v L
' ’ ' ' ' 1:856 x ' Before ¢
' ' ' * 11/13/28 * 1:50 P ' injec- °*
' ’ ' ' ' 1:100 * ' tion
' ' ' ' 1/20/29 ' 1:500 ' '
\J \J T ] L J |

x = Strong reaction
P = Mfoderate readtion
T = Slight reaction
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TABLE IV. SERUM PRODUCTION CHART

Culture used, 8xL.

Goat 490.
' pDate of ' Injections ' Date of ! ' ’
:}njeotion :» Amounte Al given 1¢1tre tegf: Titre :VRemarks'
' 8/27/28 'l agar slant 'Intravenous ' 8/13/28 '1:500 x ' '
' 9/ 4/28 'l agar elant ' " ' 9/ 2/28 '1:10000 T ' '
' 9/19/28 'l agar elant ' " ' 9/ 4/28 '1:10000 T °* '
' 9/25/28 '3 agar slante’ " ' 9/17/28 '1:8000 T ' '
' ! ’ ' 9/24/28 '1:8000 T ' '
' 10/ 4/28 '3 agar slante’ " ' 10/ 4/28 '1:8000 T ' '
' 10/13/28 '3 agar elants' " ' 10/13/28 '1:8000 P ° '
' ' ' ' 10/19/28 '1:8000 x ' '
X 10/23/28 '6 agar slante'suboutaneous’ 10/30/28 '1:8000 P ' '
| ]

L} | ] | § ? J v
v 11/ 1/28 1.5 agar slantiSubcutaneous: ' ' '
v 11/ 3/28 1.5 agar elant:Intravenous » 11/ 7/28 +1:8000 P '
' 11/ 5/28 1.5 agar elant:Suboutaneous: 11/12/28 11:8000 x ¢ '
» 11/12/28 .5 agar glant’Intravenous ' ' o '
, 11/14/28 .5 agar slant’suboutaneous’ 11/19/28 '1:8000 T ,

, 11/16/28 .5 agar slant’Intravenous ' 11/23/28 '1:8000 P , !
L} L} L} 1] ] * L
v 11/23/28 1.5 agar slant:Suboutaneous: ' ' '
» 11/25/28 1.5 agar elantrIntravenous » 12/ 7/28 11:8000 P '
» 11/27/28 1.5 agar slantigubcutaneous: ' ' '
1 2. 2 [N 'y 1 [
» 12/ 1/28 ,.5 agar elant.Intravenoue | ' X X
, 12/ 9/88 | 1 agar elant,Suboutaneous,6 12/17/28 1:8000 P , .
, 12/11/28 | 1 agar slant, » . . . ,
Y \ B ¥ ] 1 | i ¥
' 12/18/28 ' 1 agar elant'Suboutaneous' ' ' '
' 12/20/88 ' 1 agar slant'Intravenous ' 12/29/28 11:8000 T ° '
' 12/22/28 ' 1 agar elant'Suboutaneous’ ' ' '
' ' ' » 8/26/28 11:85 x ' Before ,
] 1 ] v |1:50 X ? inj‘c- []
] ' ' ' ’ + tion

x = Strong reaction
P = Moderate reaction
T = Slight reaction






TABLE V.

Culture used, 8xL.

SERUL PRODUCTICN CHART

15

goat 101.
' pate of * ' Injectione ' Date of ! '
‘injestion ' Amounts given "titre test' TiVTe R°mark°!
: a 2 L3 [ . J a8
X 11/23/28 :.5 agar llant:Subontanoonl: 12/ 3/28 ' 1:200 x ' '
1:500 P
. 18/ 3/88 '.5 agar slant’'Suboutaneous’' 12/18/28 ' 1:1000 T ' '
: %gé%gfgg 'g 2g§r lian:l.S::outanoous' 1§¢29/zg ' 13%000 T X
: ,2 agar elante Suboutaneous’ 8/2 . izzggg g ! '
' 1/ 8/29 '3 agar elants 'Subcutaneous’ 1/18/29 X 1:2838 P’ '
: T
. 1/18/29 '3 agar elante suboutaneous’ 1/28/29 ' 1:1000 T ' '
: : : ' 11/23/28 ' 1:100 x ' Before '
X ! ' 1:200 P ' injeo- !
! ' ! '1:600 T ' tion '
? 1} | J ] T ? ]
TABLE VI. SERUM PRODUCTION CHART
Culture used, 8xL.
cow 28,
' pate of °* ' Injeoctions ' Date of ° ’ '
'injeotion + Amewats 1 iiv.n 1titre teet! I-vTe , Remerke,
' 11/25/28 '2 agar -nnt-:subcutaneoun; 12/ 5/28 1 1:8500 x ! '
B AR el S B SR
X 12/28/28 '2 sgar slants Subouwtaneous’ 1/ 8/29 ! 1=%ooo P! '
1:2000 7
' 1/ 8/29 '2 agar slants'Suboutanecus' 1/18/29 ' 1:1000 T ' '
' 1/18/29 '2 agar elanta'Suboutaneoums' 1/26/29 ' 1:1000 T ' _ 2 !
’ ' ' ' 11/25/28 ' 1:200 x ' ?‘ ore
) ' ) ' 1:500 P ' njes-
’ ' ' ’ ) r tion

x = Strong reaction
P = Moderate reaction
T = Slight reaction
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TABLE VII. SERUM PRODUCTICN CHART

Culture used, 8xL.

T
1

?
) &

coat 185.
' Date of ' ' Injeotions ' Date of °* ! v
*injection ' Amounta ' given 'titre test' Titre , Remarke,
E X 1 | & L 1 T _
] ] | ] L | ] 1 ]
, 10/13/28 ,.b agar &lant, Intravenous , , . ,
, 10/15/28 ,.6 agar slant Intravenous , 10/20/28 , 1:1000 P, \
, 10/17/28 .5 agar elant, Intravenous , , 1:2000 T, .
? ] T . L J ? ?
, 10/23/28 , 1 agar slant, Intravenous , . . .
, 10/25/28 , 1 agar slent Intravenous , . . ,
, 10/27/28 | 1 agar slant Intravenous , . ,Died ,
N , , ' 10/ 3/28 , 1:200 P,10/28/28,
' ' . , 1:500 :

x = Strong reaction
P = Moderate reaction

T = Slight reaction
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VIII.

Cul ture used, 8xL.

SERU. PRODUCTION CHART

17

Goat 186F.
' Date of ! ' Injectione ' Date of ' '
'injeotion ' Amounts given 'titre testr |ivre , RemRTke,
) ' v ' )
' 11/ 1/28 ,.5 agar slant:Subouteneous' 11/ 8/28 ,1:2000 x , '
, 11/ 4/28 ,.5 agar slant:Intravenous ° 154000 P, '
, 11/ 7/38 .5 agar slant.Suboutaneous' 11/12/28 ,1:4000 P , '
' ' ' : y1:8000 1 , '
t A 4 . v ’ -
' 11/12/28 '.5 agar slant' v 11/19/28 '1:4000 P '
' 11/15/88 '.5 agar slant' ' . '1:8000 T '
* 11/18/28 '.5 agar elant'Slight shook: 11/23/28 '1:4000 P ' '
' ! ! ' *1:8000 T ! '
P L] ] P L ) 4 ]
] ]
' 11/23/28 ,.5 agar elant, ' 12/ 5/28 |1:8000 x | X
L]
. 11/26/28 ,.5 agar slant,Slightly in-, ,1:10000 P , '
, /29/ ' roreaged shook, , 1420000 T , '
11/29/28 , 1 agar slant, ' ' ' '
L}
? M ‘ s v v M
' 12/ 6/28 ' 1 agar slant’larked shock, 12/14/28 '1:8000 x ' '
{ . ] | ' v
» 12/ 9/28 ' no injection, , ’1:10000 P '
' 12/12/28 ' no injection’ . "'1:20000 T ' .
' : . . '1:30000 T ! .
T ] ’ v ' * '
12/29/28 + 1 agar slant'Suboutaneous' 12/29/88 11:1000 x i1Test af=r
]
, 18/31/28 + 1 agar elant'Intravenous ° 11:2000 P rter larges
, 1/ 2/29 1+ 1 agar elant'Suboutaneous’ 11:4000 T rbleeding:
. ' ' : 11:8000 7T '
Y 1 - 1 L -
v )
' 1/ 9/29 '3 agar slants,Intravenous s 11/ 1/28 ,1:26 P :?:g::: ,
[ 1] 1‘50 T v N
' ' ' ' tion
- ) ? 1 9 )

X = Strong reaction
P = Moderate reasction
T = Slight reaotion
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TECHNIC OF METHOD FOR DETERMINING THE BACTERICIDAL
ACTIVITY OF THE SERA

Pour methods were employed to determine the relative
potency of the various sera prepared, Three cultural
methods were used and one in vivo.

The agglutinating sera from the human and animsal

gources were tested from time to time by the rapid agglu-
tination method developed by Huddleson and carlson (15).
The reegulte are shown in Tables I to VIII inclusive. The
agglutination test was employed for the purpose of demon-
etrating ite value as an indicstor of the basterieidsl or
therapeutioc propertiea of the serum in que&tion when com-
pared with in vivo bactericidal teste.

The method used to demohatrate the presence of bacteri-
cidal aubatanoeq in the sera is as follows: a&a standard
suspeneion of living organiems wae prepared from a 48 hour
growth on liver infusion agar elants eo that a turbidity of
one, two, and five centimeters by the Gate'®? nepholometer
was obtained. Dilutions of 1:25, 1:50, 1:100, 1:200, 1:500,
1:1000, 1:2000, 1:4000, 1:8000, 1:16,000, 1:32,000, 1:64,000,
1:128,000, 1:256,000, 1:612,000, and 1:1,084,000 of the high
agglntinating gserum were prepared with sterile phyeiologiocal
salt solution (pH 6.8). To one oubic centimeter of each of
the above dilutions waé added one drop of the standard bac-
terial suepension. fThe drops were delivered from capillary

pipettes of 12, 16, and 20 gsuge, etandardized by the use of
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the United States wire gzuge. Dilutions of the gerum and
suspensione of like turbidities of the living organieme were
used as controls. The tubee of serum dilutione and bacterisl
euspengions were incubated at 37 degreee Centigrade and
geeded with a 4 mm. wire loop after 2, 10, and 24 houre
ineubation in portions of gentian violet liver agar plates

as desoribed by Fuddlegon (16). The results were noted at
varying intervals, and final reading taken 72 houre after
the 24 hour plating.

?he final readinge were tabulated in aogordance with
the amounts of growth, as shown in Tables IX to XIX inclu-
eive. An even, dense growth was charted as three plus, &
gceded area with moderate but not dense growth was charted
a8 two plus, 6ne with but scattered growth was charted as
one plue, armd no growth was charted as negutive. Contami-
nation and modifications of the above discueeed method of
charting are explained on the individual charts.

This so-oalled "quantitative technio" was employed in
prlace of the'plate counting method in an endeavor to avoid
such errore a8 the oclumping of organisesme by the high agglu-
tinin content of the eerum, and dead organisme pregent in

the standard suepension.
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fhe data in Tablee IX to XII inclusive show the in
vitro bactericidal effest of horse eserum containing speocific
agglutinins. 7The agglutination test was employed to evaluate
the height of antibody production in all sera used in this
teet., Several normal eera were used with no bactericidal
effeot demonetrated. Inconsiestenciees may be observed in
Tableg IX and X whioch were believed to be due to the change
in the pH of the galt solution. It may aleso be observed as
gshown in Table IX that with a marked change in pH & decrease
in the growth is evident in both serum dilutions and con-
trole. While in.Table X only & slight change in the pH of
the ealt solution was evident, no decreage in the controls
and only a s8light decreage in the higher dilutions eould be
noticed.

The resulte charted in Tables XI and XII show the only
pogitive bactericidal resulte obtained by the use of
gpecific horse serum. It may be observed that bactericidal
effeot ie exemplified to only a very limited degree in the
twenty-four hour seeding of the lower dilutione. The few

slight variatione can not be acocounted for.
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It mey be noted from resulte ghown in Table XIII when
72 hour o0ld epecific humsn serum inasctivated with guinea pig
fomplement wus employed there appeared & zone in the 1:16,000
to 1:512,000 dilutione of the serum; and from results in
Tubles XIV.&nd,XV when frecsh epecifioc human serum wag em-
rloyed a zone is geen in the 1:500 to 1:64,000 dilutions of
the serum. While in 72 hour o0ld epecifie humun eerum and
normal human gerum no buctericidal sction was obeerved. The
above resulte were checked and found to be conetant with
only a few glight vuriutions,

It may also be observed from results shown in Tables XVI,
XVII, anmd XVIII when specific cow serun was employed there
appeured a zone in the 1:400 to 1:64,000 dilutions of the
gerum. hile no buoctericidal action wze obeerved when
gprecific cow gers inuctivated with guinea pig complement
were tested. Three duy old specific cow sera were also
obgerved to sghow no buctericidal effect when the in vitro
method wae employed. Ilor was the buctericidul effect in-
hunced by defibrinating or citrating the blood.

It wae aleo observed thut with an increase in the con-
centration of the bucterial suspension there was no baoteri-~
cidal effeot. The same wae true when the specific wera were
insotivated with guinea pig complement and employed with &n

increase in the baoterial suspeneion.
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SLIDE CELL DETERIINATICN OF TEE BiCTERICIDAL
POVER CF WECLE BLCCD

llaitland (17), wright, (18), amd 'right, Colebrook, and
Stores (19) desoribe a technic in which whole blood mixed
with & known quantity of bacteris wus incubated in slide
cells as an experimentsl method for the investigation of
certain phuses of immunity. In the sbove cited experiments
the expression of bactericidal vslue wae obtained in terme
of tne number of colonies which developed in & given volume
of blood (the number of implunted orgunisms being known) and
represente the  combined sotion of the cells and serum over a
reriod of 24 to 48 houre at 37° ¢, The resulte of which
were compured witi thoee of serum alone.

The technic described by Feist and Solis-Cohen (20) and
later spplied to experimemnte on cseverul organieme by Parke
(21) snd ilolmer and Borow (22) was somewhat eimilaf in pur-
pose and results to the method mentioned sbove, but employed
cupillary tubes in place of e€lide cells. ‘

The following observutions were mude using a modifica=-
tion of the technic descoribed by :&aitland. A standard tur-
bidity of living orguniems was prepared by the use of the
Gate'®s nephelometer; three complete slide cell groupe were
prepared snd incubated for vurying intervals, nuanely 2, 10,
and 24 noure, &t 37° C. and the growth was charted in re-

ference to the amount, three plue indicuting sbundant growth,
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two plue moderute growth, am one plus only elight growth.
llo growth at all was charted ae negative,
Yo bactericidal effegt wze observed vwhen specifioc

horse, cow, and goat sera were employed.

TABLE XIX. SET UP FOR WHOLE BLOOD EXPERIIENT. 8/12/28.
cow # Cc4.

' Whole Blood ' Organieme ' Serum dilutions
1 ' 12 guage ' none ’ 12 guage 1:50
2 ' none ' 12 guage ! 12 guage 1:50
3 ' none ' 12 guusge ! none
4 ' 12 guuage ' 12 guage ! none
1:25 ' 12 guxuge ' 12 guage ! 1:25
1:50 ' 12 guage '12 guage ' . 1:50
1:100 ' 12 guage ' 12 guege ! 1:100
1:200 ' 12 guage ' 12 guage ! 1:200
1:500 ' 12 guage ' 12 guage ! 1:500
1:1000 ' 12 guage ' 12 guage ! 1:1000
1:2000 ' 12 guage ''12 guuge ' 1:2000
1:4000 ' 12 guuge ' 12 guuge ! 1:4000
1:8000 ’ 12 gusge ''12 gusge ! 1:8000
L} ] ]

Standard turbidity 5 om. (organisms)
Serum from Cow C4, 8/7/28



PREPARATION CF INUFECTIOUS IATERIAL ALD IETHOD
OF EXPOLSURE

Four virulent organisms from different eources were
uged in the in vitro portion of fhis experiment. Culture
238 was isolated July 1928 from the College Dairy Eerd.
Culture 231 was isolsted from the College Dairy Herd.
Culture 196 wae isolated from the fetal membranes from a
cow in the College Dairy ﬁerd on Janusary 14, 1929, Culture
12 wag obtained from liathew's, Purdue University.

The virulent straine of Brucella abortus were grown on
liver infusion agar glentes for 48 hours, in an atmoephere of
10 o COp and aerobically. The growth was removed with
physiological salt golution, &nd sorinkled over the feed of
the guinea pige, or injected intraperitoneally in etandard
doses, hen sdministered by feeding one third to one agar
glant per guines pig wue used. The varying amounte given
intraperitoneally are shown in each teble. In e&ch cace

the exposures were cseveral timee the infecting dose.

IETHOD OF DETERMINING INYECTICN

The exposed guinea pige were under observation for a
period of six weeks after exposure to infection. This time
is sufficient for lesions to develop, Lt the end of this
period they were bled for an egrlutination test. The

ugglutination test was run in accordance with the method
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developed by Huddleson (15).

The gulinea pige were then killed sand sutopsied and a
gearch wae mude for any anatomical changes., An attempt was
maude to culture Brucella usbortus from the lungs, liver,
epleen, kidneys, and testiocles. The organs were emeared
on gentisan v}olet liver infusion sgar plates s8 degoribed
by Huddleson (16). The plates were plasced in sealed Jars
oontaining 10 j» COp @nd incubated &t 370 C. for three or
four days. At this time the plates were exazmined for the

presence of Brucella abortuse.

DISCUZSION AID CEARTS OF IN VIVO METEOD

At the end of the 8ix weeks period following the ex-
posure to'infeotion the guinea pige were normal in externsl
appearance &nd had guined weight in 8 majority of casges.

At autopey the gpleen appecred to be the orgun most éommonly
ghowing infection, ae nmuy be observed in both asnatomical
chunges &nd culturel findings. The gpleen was usually but
not always ceveral times enlsrged and ehowed numerous grayieh
white nodules on the surfuce. 7The liver wus the next moet
comuon foous of infection znd vas uswlly congested snd con-
tuined few or numerous gruyish white foeil, varying from the
size of a pin point to ebout two millimetere in diameter.
Theee fool were usually raised and glistening. The lungs in

geveral cages were pneumonic or hemorrhugic und showed &mall
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grayieh fooi. 1In the kidneys in a few caesee there were small
rin-point hemorrhages und oyete one to three millimeters in
diameter filled with sanguinous fluid. OCne or both teetiocles
eometimes were abscessed. The epididymus wae more often
involved. The lymph glande were involved to gome extent in
geeversal pigs. The tablees which follow will be discuscsed by

groups somewhat in detail,
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Pigs Exposed to Infection and Tteated with Serum (Horse # 1)

Intraperitonea’ Injection

(AggTutination titre 1:30,000).
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DISCUSEICH CF ZRESULTS IN
TABLES XX, XTI, XXII, AND XXIII.

Group one shows the results obtzined from guinea pigs
injected intreperitoneslly w®ith varying wmounte of hyper-
immune horee gerum and microorganiesms (strain 238). The
agglutins tion titre was determined at the end of a eix weeks
period after injection. Guinea pigs one to eighteen inclu-
give eghowed an sgglutinution titre of 1:500, while guinesa
pige ! 19 und 20 showed only & slight agglutinz=tion reaction.
The luast two were treated with two cubic centimeters of serum
only. This group of guinea pigs gained weight in the

majority of cases. Typical 3rucella abortus lesions were

found in all excepting guinea piges # 6, 19, and 20. ilthough
typicsl lesions were found in all but three of the pigs, there
ie & noticeable decrease in the aprpurent sycstemic reuction as
the smount of cserum wzg decreased. In every cxwse in which the

udministered serum wue decreased Brucella sbortus colonies

were not obtained from seedings of the organe, although there
were macroscopic chunges which were chzracteristic of Brucella
abortue infeotion. It was also noted thet in Table XX where
the largest infeoting dose was given and one tenth cubie
centime ter of serum vias given simultaneousely, one guinea pig
ghowed fooi in the liver while the orgene of the other

guines pig were nomal. Brucells sbortus wae not cultured

from either guinea pig.



Brown's Serum, Agglutination titre 7:7000
Each Pig Received 7/3 Agar S7ant (48 hrs, ) of Culture 198 and Serum Divutions,
g T T T Y Y v ’“g;&.
.Nelghtu . ‘4 . ! 5 ! : : 'titre
Pig. before; ' Serum pl : ?te Neight' Date 1 3¢ s A » Bacteriological i1 ftep
No. g re ' used with in- 'after 'of wu-' Autopsy findings ; e LBERRE
' :ﬁﬁ:"be- ' eu'ture :jected:5 wxs.‘topsy s 't;fj”
1 1 1 PSY
L 'fore' : bl Tiver severel scettered ' Ve 1 e
il 156Bgm.1 -1 1:25 !5/"/291550@11.14/ / 9’;7‘:"/*"18" fOCin s ¥ 1 No growth +H00
: 3 P e M < o Mo ot 3 M
s : - . Tu;qs grayish foci, &lso 1B. abortus found ,
2 768Bgm., - , 1.25 ‘5/w/29,790gm.,4/ /29:7iver. Spleen 50 enlarged. 1in 7iver, spleen 17:000
1 1 1 1 1 1 1 rand K1l4rey, 1
' 1 ; 1 ) 1 1iTungs = grayish foci and pin< B, abortus ibund'
3 1450gme 1 = ¢ 1:50 15/1/29r590gm.v4/“/P9 point hemorrhages, TIiver - ' in spleen and 17:000
R 1 : 1 1 '!*P‘"'lSl‘ foci., ' kidnevy, !
v 1 1 ! ! : Tungs - pin point hen Lﬂaces :
1 1 1 1 1 ety o 2 o vitma 3
b e Liver - greyish foci, upwecn B. abortus found TR
2 - 1:5 3/1/29 ,b4bgm 4 ¢9 o~ 7:500
4 ,495gm, ! 9 18/7/29, gme 14/7/ ’bu enlarged showed grayish' ‘in spleen, :
. . 1 1 ! ! "foei
T T v i T T ‘_’ 2 n iy ~ 2 S ‘_—‘ o vtmrme Parra §
; y 2 . A X ,Jungs - pneumonic., Liver - ,B. abortus found ,
B ,480gm, , - | 1:700 ,u/“/a9,4707m.,4/’/29,53a;i8h fogi, Splegn;- many 1in Tung, ﬂi???’ 11:500
. ER : - : o X noma’ with grayish foci. ,sp’een and kidney,
1 1 ' 1 1 1 1Liver - grayish foei, numeP='!'y .1 ntna Fanund
f > = / s e : By bertus ftomnag st =
6 +63Bgme 1 = 1 1:100 13/7/29.535gm, 14/7/2910us, Spleen 50 > emlarged, s et e el S vas O S T
? 1Teft testicle abscessed L L s sl it
1 1 1 1 1 1 T 8 8 5! & ss z nev,
f ! ;. . i ' '-r-'ver orayvish foci pleen ! Ps ALPTIRE . FQind :
I U T L 148 1z /7 /09! Sy fpg 1HIVAE » GEAY 1AL » BRLE "ﬂn spTeen and '1.50
: 08 o' : : 900 '5/ / 9' ngﬂ. '4/ /99'50 % en'arged, ‘fid‘réy L g . 00
A 14 4 ®
T T T T T t CEA RNEF 2R e 3 v
1 1 1 1 1 1 1ILiver ~ grayish focl, Spleen,
8 1450gmer =~ 1 1:500 |€5/"/29|4b’5gm.|4/ /:.91..,-\) x normal with grayish 1 - 17:500
foe i Blind  in one eyes
' : X ' . \ 'Tiver numerous gray foci, o P e 4
e R Bom, . .~ Tt '3/ /29'5502n '4 ‘29'3pleen 6-8 X normal with e ® iquliis '1.5
9 '52bgm. 3 :7000 [7/2 ,2o0gm. 437 ek : 1in Tungs and 7iven o0
T 1 1 1 T | L
@l - 8 1 Liv - B. abortus found
10 1726gm.1 - v 1:7000 ué/“/29v705gm.vd/ /énguLF pneanoulc. BEn DRT L0t :?Oltu QUES i1:ibop &
3 ; : X .larged with grayish foci, -in liver, 48 oo
y ' 1 S yLiver numerous n"“" foci. 1B. abortus found .
T 680oms ; = 1:4000 ,b/“/29,005gm. 4/ /49,un een 6-8 x norma’l, Both ,in Kidney and 17:500
1 . ; : : : ,testicles abscessed, 1Spleen, ;
1 1 1 g 1 1 1Tungs - pneumonic, Liver - 1B, abortus found !
12 ,820gm.: =~ 1 7:4000 'Z/“/291800gm.:4/1/29-gray foei., Spleen 4-5 x 1in 7iver, spleen, 11:500
1 1 1 1 1 inorma? with gray foci, rand kidney, !
U ! 3 ! g ILiver - few scattered gra 'B. abortus found
1 2 -‘ . e m
é ,780gm., ' :8000 ,5/’/29,615gm. 4/ /29‘focl. Spleen twice no?mag. 'iﬁ soleen, 1:500
1 T ] 1 T T
. B. abortus found
- T pe’ =
14 '695gm, <l 1 :8000 '5/1/29'620gm. 4/ g'Tungs pneumonic. leer 1r Tung, 7iver, B
g 00 +3
1 1 1 ' ' vgra%rfogl. Spleen 50 9 L Yok do i e
r - s : - nl .spleen, and kidney, -
1 ! ; Y - : - ,Liver - numerous gray foci. . - E
. Y : : 1 13pleen 6-8 X norma’l with pavt 3
16 . 705gm., - , 1:76000 ,3/7/29,680gm.,4/7/29,gray foeci. Superficial in- ,*13;1 Z?ﬁ”us ZORERY. e 500 iy
- 3 - - . guina’s Targe and congested.: Py s ! Z
A : . 1 1 1 yBoth testicres abscessed, 1 1
1 1 ] T 1 1 1T P + £ ] (]
. . Ilver - gray foei, Spleen B. abortus found Y
76 16.5gm. 1 - 1 7376000 13/7/291675gm, '4/1/29! 50 % en“irgeu. R 'in "iver &nd TR 500 aht
1 1 1 1 1 1 ] ] 7
Spleen, g
1 1 1 1 1 T T
i : : . B. abortus found S
1 7 T N SR 12/ fog VER 1 1Tungs pneumonie. Liver gray v.]° ° : 1
5 1 65gm.' ; § <000 :”/ /39'5”0gm'14/“/291fooi. Spleen twice nermat, i0 ungs, Tiver, :1:;500
T T T T r 7 - =1 " _.end spleen, :
A : 3 ; . : ,JJungs - pin point hemorrhages, |
Liver - gray foci Spl
1 1 1 1 1 BT L%y . bleen . : '
18 655gm. - 7:32000 '“/ /29 570gms 4/“/29,4-6 X norma’ with gray foci.,?' ab?rtus St 17 :500
5 : , . g - Superficial inguinals en- ‘0 SP'een. 8
= z g : 3 . Larged and cmgested, - "
' 1 1 ! ' 1 Lungs pin point hemorrhages, 1
g : 5 . ' 1Liver numerous gray foci, X + £ Zog ik
19 '%10gm, ! L 1z 1 = Spleen 6-7 X norma” with oo abortus found |,
1670gm. ! ! 7:64,000 8/7/29 '575gm. 4/ /29 grey fool, Superfieia’ in- il SP’een end 1:500
! 1 1 r | | - ridnev
' ' 'guinals end hepatic envarged ¥*1U4HEY '
! : ; ! 'snd congested, ' ;
] |} 1 R A
) ' ' : y 2 'Tungs pin-point hemorrhages,' i ¢ 1
by / al £l o 271 B 6 . abortus found
20 ,585gm N , v/ /1 /og Liver gray foci, Spleen 5-6 '? '
" g 2.9 $ 0.04, OOO 1+ / 29 45‘]0 ’rﬂ! 43/ /2 J YX norm.a'? D‘lpel‘ficiaﬂ in_ 'lljl,sp.’ een an.d 1-1 :ZOO
: : : ! ' 1 'guinals glight1y enlargea, 'Xiduey. 1
! 1 ! ]
Tungs - few scattered gray 'B. sbort p e
21 "4 T 'z /n : . g " 7 BE. D BOPRNGR. SETDG. .
25gm., | , 1:788,000 3/1/29 395gm. 4/7/29 foei, Spleen 2-3 x norma’l,  in spleen and ,1:500
T ' . A P A B1ind in right eye, kidney,
5 o 1
1 T ' 1 1 1 tLungs pin-point hemorrhages.: 1
&2 ,540gm,, - , 1:728,000 ,3/7/29,570gm.14/7/29Liver gray foci, Spleen g = 11 :500
1 : 1 ! ' ! 1twice nomal, ) .
1 1 1 1 ] 1 s - . 5
23 ,475gn.‘ - , 1:572,000 '5/"/29,510gm.,4/1/29,%;§z£ ;ogruy foci. Spleen :5. abortus found ',.500
] 1 ¥ 1 1 1 'T maz. 111 klmeyo =
: iver - scattered gray foci B b 2
24 4N 0om. 1t & ' 1.Bq Tz /o 1 1 gray e . Be @bortus found
Ogm. | : 1:812,000 '3/ /29'470gm.,4/ /29! Sg%een ~ twice norma’ with .in Tiver and :1:500
T 1 - . -~ aédhesions, 'speen., :
1 ' ' : 1 ' Iungs Preumonic, Liver
. g = 1
25 ,430gm., - ,7:7,024,000,3/7/29,425gn, ‘4/"/29,scattered grey foci, Spleen,Bs &bortus found S oes
: " ; - R : 13 X norme’ with gray foci, P SPTeen, :
|} 1
: ' : : : : 'iunﬂs pin-point hemorrhages, ! !
! tLiver - numerous grey f 1
BRIl L A us. gray foei, 'B. abortus found '
: ¢ & : +1,024,00013/7/29 1500gm, 14/7/29 'Spleen s7ignt1y el rged. 'in spleen and '1:500
. i . ! g tS3uperfician inguinals en- ‘kidnev. 5
: ' : { ! ! "arged and congeqteu. 3 1
1 1 1
; 'Tungs pin-point h h i :
27 '405gm,' - ' No serum '3/ v 1 P emorrhéges,
- > 1
: ' : : / /29' Dead ' leer numerous gray foei. No cu'tures made 7:500
T r ' leen g7 ight"" enarged, : Ly
1 1 1 /2 dose 'r ' 3 %
' ' 1 Spi'"ed Tiver - n '-— :
28 62 e umerous gray foei, ,B. abortus found
:620gm, , Yo serum thus ,650gm. 4/"/29,obleen twice norma’ with T R :
N ' 1 not inﬁ igray foeci 15 LnEs,  11VeF;L 1500
: by |
e ! 1 1 r.]ected 1 | 10 $ r'd.n(l Sp’een, l'







Cow Serum # C4., Aggiutinetion titre 71:700C
Each Pig Received 1/3 Agar nt (48 hrs.) of Cu'ture 798 end Serum Di"utiouns,
nt Agg : ji ] ' : (58
Ielg Agge : 5 3 = 1 1+itre
Pig'before'ti- ' Serum Dl“.: Date :Jelgnt: Date : fs TR SR e ic;‘ ?ifén
No. ' eXpo= 'tre ' used with in- "after ’of au-' Autopsy findings 4 £inding TP
' sure 'be- ! culture :jectea:b wks, topsy : oty
: :fOl’e: . ; : i 7 - e r el W *Ivar R 1
HE&1 T @k d.OSiJ sSD1 el, L1VeE __;. : ’ :
29 'c20gm.. - | 7:25 '8/1/29] '\Ugm.:4/3/292§ugarnusl;r¢: fggi. Spleen ' in 11:500
wice normsa’ slze, Vl-..
] = ' : - ' . Tung pin-point
: ' ; ' ; 'a/0 /o9, Liver gray fo
30 1620gme' = ' 1325 13/7/291680gm. 14/2/291 2. v =
1 ! 1 1 H 1 =
1 1 1 1 H 1
1 1 !  § 1 1
31 1450gm.,' = 1 1:50 13/1/2914 UOSH"4/2/29
1 1 1 1 1
1 1 1 1 ' 1
22 '570gm.' - ' 1:50 '3/1/29'640gm, '4/2/29
1 ! 1 Hf 1 1
1 1 1 1 1 T
1 1 Y 3 'z e ' BZE om ! 1 /o :7:(}!"
33 '500gm, =~ . 1:100  3/1/29 53b5gm. 4/2/29
T ; ; - & 5) : § [ /¢
84 ,%8bgm,, =~ , 1:100 3/1/29 ,450gm,. ,4/2/29
XS A1 4 3 1 1
1 1 T 1 1 !
1 1 1 1 1 S
85 1270gm.' = '  1:500 ‘5/“/29'455gu.'4/p/£°' leen u~4 x ' t
R 1 1 T 1 fecl, Sup 1 X
1 1 1 1 1 1 Y -cg?_?.illz;;" 8 congested, 1 T
\ ! ! ! ram : /g n monic. Liver few 'B. abortus found |.;...
1 1 1 L
' 1 ' ! 1 ! ! 'B, abortus: few '
! ) : : aan : 'colonies from !
37 1460gm,' - ! 1:1000 '3/ [29'530gm,. '4/2/29" Tiver few gray foci. ‘lungs, liver, '1:60V
| 1 1 1 1 ' ' 'spleen, and kid-
] I ] 1 1 1 1 nev 1
1 T T 1 *Tungs pin point hemorrhages. B, abortus found . .x.
38 ,425gm,:1 = 1 131000 13/7/29, 4=50"mov4/4/2° Leoe Fou é;;y Mors SENe {fn bf%iEZT ouD& 111600
T> : 3 7 B =  Tungs pneumonic, Liver gray B, abortus found |,
39 '525gm, . - 1:4000 '8/1/29 665gm. 4/2/29,f0ci, Spleen twice norme’, ,in spleen and ,7:500
3 : 1 L d : ,Aldneq gray foci (several), ,kidney :
(Lungs pneumonic., Liver nu- 1
! ¥ ! ¥ d - * . 'B. abortus found
7 Spl 9
40 '640gm.' - ' 144000 '3/1/29'600gm.'4/2/29'R°T NS T 890 Splean 4901,y aplesm, kidney, 1:500
- 3 - . 1X norma’ with gray foci, and testic“e
L 1 1 } 1 : |R1gnt testicle abscessed, \ :
1 1 1 1 ! ! 1Tzungs pneumonic. Liver nu- !
v 1 1 1 1 1 mmerous gray foci. Spleen 4-5! 1
' 1 ' 1 1 1 1X norma? - gray foci. Kidney'B., abortus found
41 ,520gm.: = : 1:8000 13/7/29:1570gm. 14/2/29 1petechial hemorrhages. Both'in spleen and 17:500
' 1 1 1 1 1 1testic”es absgessed and se~ rtesticie, !
1 1 1 ' 1 1 minal vesicles fivved with !
1 1 1 1 1 1 1igray f£iuid, ! '
' ! ! ' ' ' 'Tungs gray focei, Liver gray'B. abortus found '
42 '465gm,' =~ ' 1:8000 '3/1/29'620gm. '4/2/29'foci. Spleen twice normal, 'in “iver and '7:500
T v 1 1 1 1 T 'sp"een. 1
. : 3 ] : : ‘Lungs pin-point hemorrheges. B. sbortus found 3
45 'obbgm.' - ' 17:76,000 :5/1/29'520gm.,4/2/29 Liver grey foci. Spleen 3-4 'in 7iver and .1 :500
. : : 3 : ' 'x norma’ with grey fOCl. sp een., :
5 : - . : s ,Lungs - pneumonie, Liver - , -
44 1520em, 3 1416 2 /1 - ¥ gray foci, Spleen grey foci ,B., abortus found
4 - : : : 1200 : / /29:6 Qgm :4/2/29'w1th é-4 x norma’, Kidneys :in spleen :1‘500
L 2 . : 1 L pin-point nemorrhages. : :
1 1 1 1 1 1 Liver - gray foci (few). 'B. abortus found !
45 44bgm., « ; 71:32,000 13/1/29 1495gm, 14/2/29 Spleen 50% enlarged with 2 'in kidney and " .500
% 3 A ; e ’ Mmarge (8 mm, ) grey foeci, "iver A
1 1 1 Y 1 1 1 =
46 44bgm. , - | 1:32,000 3/1/29 520gm. 4/2/29, Liver scattered gray foeci, '?ﬁ iggiggs found o . 5og
A 4 °
] ] 1 N 1 1 1 \j 17 3
! - > B. abortus found !
47 '525gm.: = 1 164,000 '5/ /39'5 58“-'4/2/29' Kidney sma’" gray foei :}nﬂ’iver spleen, '1:500
7 = : ; : : : ’¢hu kidney. !
1 ' ' B. abortus £ a
48 3 < " A 1 oq ! 1 oun
; APen (R T P4, 308 13/’/39,4508m',4/2/29. Normsa? ';§d~1v3r kidney, ,1:500
: : i 3 spleen, i
49 1350gm, : ~ : 1:128,000 :5/"/29"4558'111. .4/2/29 'Liver 5 light gray areas. 1B, abortus found i, 500
v 1 X 1in 7iver and lahga#
1 1 1 .
50 576gm.! - ' 1:128,000 '5/1/29'555gm.'4/2/29:igﬁizwpneum°nlc- Spledn s x. - 111500
' .
! 1
R R e R
T T T * ° %
b2 :455gm.: - 1 1:5612,000 .5/ /29,510gm.,4/2/29,£g$§igggeumonlo. Spleen 50%: £ ;,‘500
58 ,265gm., - ,1:7,024,000 5/7/20. 340gm, ,4/2/29 ,Tungs preumonic., - Z TP
1 1 = :
54 s6ogm, - ":1.024,000,5/1/29'450gm.'4/2/29:gl;eio;n§§ay Joaly SfipToen i b R
! ! 1 1 1 T ) . s
Lungs pneumonic, Liver gray!’
55 '430gm.: - :No serum '5/’/29'495gm.'4/2/29'f001. Spleen 5-6 x normat  'oe §bortus kemna G
; 7 : : - 'with gray foci, 110 Tung and Tiver,’:500
1 1 1
2 : : 'Tungs pneumonic. Liver grey -
56 :ZQOgm.: - 1No serum ,5/ /29,460gm',4/2/29,fggs.foifleefJggﬁ xanEma’ -,B. abortus found |, 500
1 R g.lan in Tunz an T3 :
: : 1 . 1 : ,8-4 x norman, : & SRR ven)
1
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The datas in Tables XXIV and XXV ehow results from
guinea pige injected intraperitoneally with varying amounts
of serum €imultuneousgly with one third of en zgar slent of
microorgunieme, culture 198. <erum from humsn and bovine
gourcee were employed. It may be obeerved that each guines
rig had an sgglutination titre of 1 to 500 at the end of a
five weeke period following injection. It is also upparent
that there wae & glight lose in weight in the guinea pige
trested with human serum, and an incresse when the bovine
serum was employed. Thie muy have been due to the fact that
older pige were employed when the humsn gerwa wag€ used. In
81l excepting one pig (number 48) groes anutomical changes
were observed, mlthough pigs 46 to 54 inclueive ghowed a
murked decresse in the extent of the.gross anu tomical changes,
It muay salso be observed in the higher dilutione of bovine
(pige 50, 52, 53, and 54) serum no growth wae obtained from
cultures of the organs. One muy &leo obeserve & zone in the
gross puthologicul findings from the guines pigs treated
with a dilution of 1 to 64,000 to 1 to 1,024,000 of bovine
gerum (Table XXV). A8 both the decrease in gross pathologi-
cal findings and the failure to culture the organism from
the orguns of the infected guinea pigs sare overlaping, it
would indiocsate thet there is a dilution fuctor neceesary in
obtaining beneficisl resulte. ''hen human eerum wag employed,

the results were uniformly negative
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DISCUSEION

It is interesting if not instructive to compaure the
regulte of the ™in vitro™ and the "in vivo™ methode. The
resulte presented in this pasper, based upon the "in vitro"
bactericidal etudy of 11 eera from human, bovine, equine,
and caprine esources indicate that the hyperimmune bovine
gera and the immune human sera show a elightly varying
bactericidial zone in dilﬁtions between 1 to 500 and 1 to
64,000, hile the ™in vivo™ etudy of 5 sgera, employing 235
guinea pigs, indicates that the bovine gera has a therapeu-
tic value in dilutions between 1 to 32,000 and 1 to 1,028,000.

From these observatione the inference may be drawn that
in a specific serum for Brucella abortus the bactericidsl
effect may exhibit iteelf in a zone brought sbout by dilu-
tion. It ie not yet spparent how the dilution® of the gers
and the bactericidsl action &re related to one another.

It 18 oclear that the agglutinin produstion and the
agglutinin titre are not a meassure of the eerum's lytic
power, ‘'‘hatever be the chemical nature of the various pro-
ducte derived from the body tiseues and fluids, which bring
about the buctericidal action under experimental conditions,
their concentration in the serum ies certainly not in direct
proportion to the agglutinaticn titre; nor is the concen-
tration of the lytic substance of the gsera in direct rela-
tion with the therapeutic value, as wae ghown by the pre-
sence of the lytic sotion in very high dilutions of the eera

following exposure to infection, are not cuantitatively

related.
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SULIIARY

Observationg on hyperimmune bovine, equine, and
caprine sera and immune humsn sera €how & zone
of baoctericidal action.

Thie zone appeared in the hyperimmune bovine
gera and the immune human sera, and was inde-
pendent of the agglutination titre.

The zonee in the ™in vitro™ &and the "in vivo™
teets do not coinocide.

Cow egera appeared to give the more sstisfactory

results,
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