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INTRODUCTION.

In response to inquiries of the medical and Veterinary

professions, an evaluation of anti-ears for Brucella abortus

infections was undertaken.

It is a Iell knoun fact that in infections with Brup

cella abortue in man or animals the manifestations of the

disease are accompanied by the appearance in.the blood serum

of agglutinins, percipitins, or complement fixing anti-

bodies, any or all of which may be present. Their impor-

tance, aside from'eerving as an indicator of infection or

previous contact with the organism, apparently has never

been studied in relation to Brucella abortus.

The role played by the above named antibodies against

infections has long been a problem.under investigation.

They appear in the blood serum and tissue extracts in

varying concentrations. In other words the body has pro-

duced antibodies, or its components have been altered in

their physical or chemical state so as to make possible the

determination that there has been contact between the ani-

mal body and the microorganism.

For a long time there has been doubt expressed among

inyestigators as to the immunological importance of anti-

bodies. Speaking of the agglutination test as used fer

standardizing anti-meningococcic serum,F.IM. Huntoon and

R. H. Hutchinson (1) say, "This test is recognized merely

as an indication that the horses have been under immuniza-



tion for a considerable time". In reference to antipneumo-

coocic sera they say (2), “The presence of agglutinins is no

indication of the protective value of the serum, and is used

only when diagnostic sera are desired". There are, however,

numerous instances of immunity without a demonstrable enmunt'

of the above named antibodies. Furthermore, with a relatively

high concentration of the antibody substance there is often

present a chronic infection. It is also evident that the

serum or tissue extracts of apparently uninfected animals

never contain the specific antibodies to any appreciable

extent.

éhe value of knowing the significance of the antibodies

present 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 presents a report of the study of

several Brucella abortus sera of high agglutination titre.



REVIEW OF LITERATURE

Qhe literature reveals very little research pertaining

to the standardization of antibacterial serum by either in

vitro or in vivc methods. This is not only true of Brucelle

abortus antisera, but of other antibacterial sera as well.

The presence of antibacterial antibodies has been discussed

in some instances, but there has been no method developed by

experimental work which would standardize their immune or

therapeutic properties. Certain investigators have drawn

conclusions concerning the values of agglutination, comple-

ment fixation, or precipitation tests from observations, or

from a few experiments which when extended and further inves-

tigated did not prove true.

Cole andeoore (5) say, "In spite of all that has been

written concerning the theoretical principles involved in

the preparation of anti-pneumeooccic serum, and in spite of

all the reports of its therapeutic application which have

appeared, it is very difficult 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

entisera.

In their study of the production of anti-pneumococcic

serum.they emphasize the following points, (a) immunological

specificity of the organism used for immunization, and (b)

the serum should have the power of protecting mice against

large amounts of virulent culture. Serum.for>type I pneumo-





ceccus ms the only one in which they were able to demon-

state any therapeutic value.

Veil, Richard, and Torrey (4) have shown that human

serum from pneumonia patients sensitizes guinea pigs

passively, but they were unable to conclude whether or not

such action was due to agglutinins, complement fixing bodies,

hemolysins, or precipitins. They did not attempt to demon-

strate any protective value for the serum.

Amoss and Wallstein (6) and Flexner and Amoss (6) show

that a rapid precipitation of anti-meningococcie serum has

decided benefits. The immune bodies of the horse serum were

estimated by testing its agglutinating and opscnizing power

with normal and parameningococcus strains, and by determining

its power to fix complement in the presence of antigens made

from these strains. Its anti-infectious power was deter-

mined by incubating varying amounts with one minimum lethal

dose of living meningccoccic antiserum for one hour at 37° 0.

and injecting the mixture intraperitoneally into young

guinea pigs weighing not less than 90 gm. or more than 110 gm.

Plexner and Amos (7) found that specific anti-serum

acts curatively by increasing the migration of leucocytes, by

promoting phagocytosis directly, by agglutinating the

meningococci, and by neutralizing endotoxin. Hence specific

anti-serum seems to provide the logical therapeutic agent

with which to combat epidemic meningitis.

McCoy (8), discussing the control of biological products



says, "There are but three antibacterial sera, anti-meninge-

coccic, anti-pneumonia, and anti-dysenteric, that are sub-

Jeot to official tests". In each case results secured with

any given serum are compared with a control serum distri-

buted by the Hygienic Laboratory.

ThJotta (9), Brekke (10), muir and martin (11), and

Pundit (12) demmnstrated that in the quantitative estimation

of immune bodies in bactericidal sera the "Phenomena of

Neieeer and Wechsberg" (1901) or "Complement Blocking":must

be considered and examined in an endeavor to bring about

satisfactory results with immune bodies.

Hazzi {15) treated one group of white rats with.anti-

abortus serum and another group with antiemelitensis serum.

Twenty-four hours later he injected them with lethal doses

of melitensis or abortus. He found that the anti-abortus

serum protected the rats against melitensis as well as

against abortus, and the anti-melitensis serum protected

them.against abortus also. Apparently there had been no

other experimental investigation reported showing the anti-

bacterial value of serum in relation to Brucella abortus

infections.



MODE OF PREPARATION OF SERUM

The problems presented in respect of the preparation of

an anti-abortus serum seem essentially similar to those en-

countered in the preparation of anti-pneummcoccic serum. In

each case similar factors must be dealt with; first,

numerous and varying types with very low, if any, toxin pro-

duotion; and second, antibody specificity for the several

types, as shown by agglutinin adsorption tests. Hence it

was assumed that by employing a similar method to that used

in the production of anti-pneumococcio and anti-meningococcic

serum similar results could be expected.

The cultures used were culture 238, which was isolated

July 1928 from the college Dairy Herd, and culture 811.,

isolated from.a fetus from the experimental herd in 1916.

The method consists of beginning with relatively small

doses of the organism in question.and gradually increasing

the size of the doses as rapidly as possible. Five slightly

different methods of injections into goats, cows, and a

horse were employed, namely:

1. Three intravenous injections of the growth from.one

agar slant, cultures 83L and 258, were used with a

three day interval between injections. (See Table I)

2. Subcutaneous and intravenous injections were given

alternately every second day until three injections

had been given. (See Table II. III, and 1v.)

3. Subcutaneous and intravenous injections were given





alternately every third day until three injections

had been given. (See Table VIII.) In each case

five to ten days were allowed to intervene between

series of injections.

4. Single injections were given subcutaneously every

ten days. (See Tables v and VI.)

5. Intravenous injections were given every second day

for three injections, maintaining a five day interval

between each series of injections. (see Table‘VII.)

In the methods just outlined, slight, if any, febrile

effects 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-

duced an anaphylactic shock, or hypersensitisation reaction

(washed culture being used) which may be due to the rapid

splitting of the bacterial proteins by the antibodies produced

as the result of previous injections. Since individual ani-

mals vary in their susceptibility and responses, slight

variations were noted.

In preparing a polyvalent serum of this type it was

thought desirable to employ an avirulent strain to build up

the titre and follow this with injections of virulent strains.

This method was employed in the injections of horse 100,

(Table I.) with slight increase in titre, following the use

of the virulent strain, but a marked emaciation end.loss of

appetite followed until it was deemed advisable to bleed the
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horse to death. In contrast to this type of injection goat

185? (Table VIII.), receiving only an avirulent strain,

produced a much higher titre serum.

.An attempt was made to desensitiee the animals after

the method of Bull (14) (using a dilute suspension of the

organisms and injecting very slowly intravenously), who has

observed that when bacteria are injected into the blood

stream of animals immune to the same organism are clumped

and deposited in the blood vessels of the brain, lungs, and

in the spleen. Using this method,favorable results were

obtained in cows 04 and 28 (Tables II and III.).
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TABLE I. SERUM PRODUCTION CHART

Cultures used, SxL and 238.

Horse 100.

 

' Date of

 

 

 

 

 

 

 

 

 

L ‘ L

 

-
L

I 3

7131000 P7 Af‘er I

8/12/38 ,l:2000 r.bleedin8,
, out

I I I

' Remarks and ' Date of '

'injection ' Amounts 'cultures used'titre test' Tit!“ : Remarks,

v ; ~- T ; I T . T

. 6/29/29 ,1 agar slant , 81L , . ,1:50 ., ,

. 6/50/28 . . Temp. 105.6 , 7/ 4/28 ,l:lOO P, ,

, 7/ 1/28 ,Ho injection , , ,l:200 T. .

' 7/ 4/28 '1 agar slant ' 81L ' '1:1000 x' -'

' 7/ 5/28 '1 agar slant ' 81L ' 7/ 9/28 'l:2000 r' '

I 7/ 6/28 :1 agar slant : 8xL : :lzsooo 7: I

7 7 7 7 ‘ 7 7 7

. 7/ 9/28 .1 agar slant . 81L . .121000 x. .

. 7/10/28 71 agar slant . BxL .. 7/ 9/28 .172000 2. .

. 7/11/28 71 agar slant . 83L . 71:4000 r. .

I 7/15/28 :1 agar slant : BxL I :l:looo x: '

' 7/18/28 '1 agar slant , 83L ' 7/20/28 'l:2000 s, ‘

, 7/17/28 '1 agar slant , BxL‘ ' 'lzsooo r, :

. ; r ; 21,1000 .3 T

: 7/20/28 :3 agar slants: 238 : 7/25/28 '1:2000 r' '
. 7 . 7 7

1.4000 s
7 7 7 7 7 # 7 7

7 7 7 7 7 "h— 7 7

77 7 7 7 7132000 17 7

. 7/2l/28 .3 agar slants7 . 8/ 7/28 .l:4000 r. .

7 7 7 7 71:3000 T7 7

; ; :1 ; :1:4000 xT :

: 7/22/28 :3 agar slants: : 8/11/28 :lzeooo x: :

' . ' ' 'l:lOOOO m. '

I I I I ~ I I I

7 I 7 7 ' '- 7 , 7 3010!. 7

7 7 7 7 6/26/28 7}}3 E7 injec- 7

7 7 7 7 7 ’ 7 tion 7

' ; ' '7

I I

I I

I I

I

I

I

I

 

injections were given.intravenously.

strong reaction (complete).

partial reaction (moderate).

trace of a reaction (slight).I
s
I
t
”

F
B
I
-
U
N
I
!
”





TABLE II.

Culture. used, 8117.

SERUM PRODUCTION CHART
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Goat 1000

' Date of ' Injections ' Date of ' ' '

‘infieetien 7 Am°unt' 7 given 'titre test' T1tr° 7 R°mark°7
5 if :I 5 i.— i‘ J

: 11/1/28 :.5 agar slant:Suhcutaneous: : 1:1000 x : :

, 11/5/28 ..5 agar slant'Intravenous , 11/7/28 , 1:2000 2 , ,
, 1:4000 7

: 11/5/28 :.5 agar slant:Subcutaneous: 11/12/28 7 174000 2 : :

I I I I I 1:8000 T I I

.7 / / 7 7 7 7 7 7_

7 11 12 28 7.5 agar slant7Intravenous 7 7 1:2000 P 7 7

7 11/14/28 7.5 agar slant7subcutaneous7 11/25/28 7 1:4000 7 7 7
7 11/16/28 7.5 agar alant71ntravenous 7 11/25/28 7 1:4000 P 7 7

7 7 7 7 7 1:8000 T 7 7

.: 11/25/28 :75 agar slant:suboutaneoue: : 122000 P :' I

, 11/25/28 , 1 agar slant,1ntravenons , 12/5/28 , 1:4000 2 , ,

, 11/27/28 , 1 agar slant,subcutaneous, , 1:8000 T , ,

' 12/5/28 '.5 agar slant'lntravenous ' ' , ' '

' 12/7/28 ' 1 agar'slant'Suboutaneous' 12/18/28 ' 138383 i ' 7

: 12/9/28 : 1 agar slantzlntravenous I z ' : '
I

I I I I I I I

7 12/18/28 72 agar slants73ubcutaneous7 7 1.4000 P 7 7

7-12/20/28 72 agar slants7lntra7enous 7 12/29/28 7 1:8000 r 7 7

7 12/22/28 72 agar slants7Suboutaneous7 -7 ° 7 7

' 12/29/28 '2 agar slants'lntravenous ' ' ' . ' '

' 12/51/28 '2 agar slants'Suboutansous' 1/9/29 ' izgggg‘; ' 7

' 1/ 2/29 ’2 agar slants' ' ' ‘ ' '
I I I I I I I

I I I I - I I I

77 1/ 9/29 73 agar slants7suboutaneous7 1/20/29 7 1:4000 P 7 7

7 1/11/29 73 agar slants7Intravenous 7 7 1:8000 T 7 7

I I I I I . I Before I

' ’ ' ' 11/1/28 ' i223 ; ' injeo- '

' ' ' ' ' 7’ ‘ tion '
I I I I I I I

x - Strong reaction

P =2M088rate rsactimn

T “ Slight reaction
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TABLE III. SERUM PRODUCTION CHART

Culture used, 831,.

00' C4.

’ Date of 7

'inJeotion 7 Amounts : Injection. ' Date °f ' ' 7

2:: 7. 7 Sivan 'titre test' Titre 7 Remarks,

7

l
‘

11/ 3/28 ..5 a a. '
L I

I 11/ 5/25 ;.a 7.3.: 33:71777777777777. 7 I 171000 17 i '

7 11/ 7/28 '55 agar elant' 77 ' 11/12/28 7 132000 T 7’ '

'
’

I
I

' 1:4000
T '

:

' 11/13/23
.5 a 317 a '

'
7

.

7 11/14/28 :75 agar 8%::::Intr8:enoua ' ' 1‘2000 P : I

’ 11/16/28 7.5 8881‘ slant 77 ' 11/23/28 ’ 1:4000 P I

r
A

'
'

I 1:80
'

_:
L

00 T I
'

7

11 1

11/23/28
'55 8

I

j
;

2

7 11/25/28 1.5 732: 2%zfifi71ntr83°n°nfi I 12/ I 1:2000 r ' 7

7 11/27/23 7 1 agar slant'Suhcutaneoum'
4/28 7 134000 T I '

' ' . 7 7 7 1.8000 7 7 7

7 12/ 4/28 7 5 agar slant.
' '

'

7
travenous

. ' 7

7 12/ 5/28 7 1 agar slant'gn ' 7 1.1000 2

2 boutaneous 12 - ' '

7 12/ 8/23 3 a a, ' u 7 /15/28 7 1.2000 2

. 7 g slantszlntravenous 7 w 7 174000 7 7 Slight I

I
.

'
I

I .hOOk I

7 12/15 28 72 agar slants' ' '
Subcutaneous

' '

7 12/17 28 72 3831- Ilanta'ln
' 7 1:1000 P

travenous 1 - ' '

712 19 2
7 7 2/25 28 1.200

7’ / / 8 :2 agar slante:Subcutaneous7
/ : 174008 5 I 7

7 12/25/28 72 agar slant 7 ' ' 7 *7

travenous ' 7

' 12/23/7‘3a ‘2 agar 818771787m
3 3 3 3 ' '

s Subcutaneous'
.

112/50/23 :5 agar slantai1ntravenous
7 1/‘7/29 : 1.1000 T : I

I
'

‘
L

L
L

I

7 1/7/ 29 73 agar slants.
' '

Subcutaneo
7 '

7 1/9/ 29 73 agar slants71ntravenouga'
1/17/29 ' 121000 P ' :

. . 7 7 1.2000 T 7

7
'

r
7

'

'
.

I
I

' 1085
1' f —r

7

7 3 Be ore 7

7 7 : : 11/13/28 7 1:50 P 7 injeo- 7

' '
7 7 ' 13100 I ' tion 7

I
'

1e500
'

I

I
'

'
'

1/20/29

 

1" Strong reaction

P 77 Moderate Mftion

T ' Slight reaction





TABLE IV.

Culture used, 83L.

Goat 490.

SERUM PRODUCTION CHART
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’ Date or

:injection 1

7:722
9/25/23

27727::
10/25/28

11/ 1/28

3? 2523

r

Amounts

agar

agar

agar

agar

agar

agar

agar

7 Injections

' given
-

j

‘Intravenous

II

II

II

slant

slant

slant '

slants:

I

II

slants’

slants:

.
‘

C
C

‘
fl

‘
¢

‘
‘

slantszsubcutaneous

I

' Date

:Titre test'

8/15/28

:7 :72

10/19/28

10/50/28

of '
Titre

'l:500

~'l:10000

'l:10000

'1:8000

'l:8000

'l:8000

'l=BOOO

'1:8000

:1:8000

agar

agar

agar

slant7subcutaneous7 7

slant7Intravenous 7 11/ 7/28 71:8000

slant7suboutaneous7 11/12/28 71:8000

W
N
W
B
H
B
H
B
N

N
"
d

Remarks:

 

11/12/28

11/14/28

11/15/28

11/25/28

11/25/28

11/27/28

12/ 7/28

12773733 F
H
J
U
I

agar

agar

agar

agar

agar

agar

agar

agar

agar

U f

slant:Intravenous

slant78ubcutaneous' 11/19/28

slant.Intravenous : ll/23/28

._‘_

'l:8000

:l:8000

I I I

slant7subcutaneous7 7

slant7Intravenous 7 12/ 7/28 7

slant7auboutaneous7

I I;

1:8000

I

slantIIntravenous

slant78uboumaneous

slant7 "

12/17/28 1:8000

0
"
:
-

"
d
'
a
‘

4
-
-
-
.
-
-
-
.
.
-
J
7

 

‘
C
d
d
‘
C
‘
C
C
C
C
P
C
-
.
.
C
.
‘
.
1
P
.
.
C
Q
.
C
.
U
C
O
C
.
‘
C

12/18/28

12727::

C
‘
Q
C
‘
O
‘
C
O

F
H
J
F
J agar

agar

agar

slant78ubcutaneous7

slant7lntravenons 7 12/29/28 1:8000

slant'Subcutaneous7 7

.7 7 8/25/28 71:25

7 7 71:50

I I I

I

I

I

I

I

I

I

N
H

.
.
.
.
fl
e
o
g
d
g
q
o
n
r
o
o
a
e
e
.
.
.
0
d
l
p
fl
s
o
C
C
‘
C
C
C
-
O
C
C
C
.
.
P
g
¢

Before

injec-

tion .
“
“
C
'
C
C
O
‘
.
‘
-
.
“
.
‘
-

 

x - Strong reaction

P I"Moderate reaction

T = Slight reaction





TABLE-V. SERUM PRODUCTION CHART

Culture used, 82L.
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Goat 101.

7 33:. of 7 Injections ' Date of ' ' I
Iinjection I ANDunt. 7 given "1‘r. test' Titre ' Remarks.

: 11/25/28 :.5 agar slant:8uboutaneous: 12/ 5/28 : 1:200 .x : :

1:500 P

' 12/ 5/28 '.5 agar slant'Subcutaneous' 12/18/28 ' 1:1000 7 ' '
I I I I I I I

7 12/18/28 .2 agar slants.Suboutaneous' 12/29/28 ‘ 1:1000 7 7 7

' 12/28/28 .2 agar slants'Suboutaneous. 1/ 8/29 . i:%ggg 7 7 7

= 7

I 1/ 8/29 :5 agar slants:8ubcutaneous: 1/18/29 : 1:2000 r : :

1:4000 T

‘ 1/18/29 '5 agar slants'Suboutaneous' 1/28/29 ' 1:1000 7 ' '

' ' ' ' 11/23/28 ' 1:100 x ' Before '

' ' ' ' ' 1:200 P ' injeo- 7

' ' ' ‘ ' 1:500 7 ' tion '
I I I I I I I

71212 V1. SERUM 2702007107 05227

Culture used, 81L.

00‘ Bee

7 Date of 7 Injections ' Date of ' ' '

'injection 7 Amounts 7 given 7titre test' Titre ' Remarks,

' 11/25/28 '2 agar slante'subcutaneous' 12/ 5/28 ' 1:500 x ' '
I I I I I I I

' 12/ 5/28 '2 agar slants'suboutaneous. 12/18/28 ‘ 1:1000 7 ' '

12/18/28 2 agar slants Subcutaneous 12/28/28 1:1000 7

: 12/28/28 :2 agar slants:Subcutaneous: 1/ 8/29 : 13:000 7 7 z

1: 000 7

' 1/ 8/29 '2 agar slants'Subcutaneous' 1/18/29 ' 1:1000 7 ' '
I I I I I e I I

' 1/18/29 '2 agar slants'suboutaneous' 1/25/29 ' 1:1000 7 ' 37fore 7

7 7 7 7 11/25/28 7 «1123‘; ; 7 injec- 7

7 7 7 7 7 ° 7 tion 7

 

x - Strong reaction

P 7' Moderate reaction

T ' Slight reaction





TABIE VII. SERUM PRODUCTION CHART

Culture used, 831..
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G03‘ 1850

7 Date of 7 7 Injections ' Date of 7 7 7

'injection 7 Amounts 7 given 7titre teat' Titre 7 Remarke7

_I_ l L L I L _I_

7 7 7 7 7 7 7 7

7 10/15/28 7.5 agar elant71ntravenoue 7 7 7 7

7 10/15/28 7.5 agar elant71ntraven0ue 7 10/20/28 7 1:1000 7, 7

7 10/17/88 7.5 agar elant7Intravenoue 7 7 1:2000 7, 7

7 ' 7 7 . 7 7 7 7

7 10/25/88 7 1 agar elant7Intravenoue 7 7 7 7

7 10/25/88 7 1 agar elant7Intravenoue 7 7 7 7

7 10/27/28 7 1 agar elant71ntravenoue 7 7 7Died 7

7 7 7 7 10/ 3/23 7 1:200 P710/88/287

7 7
7 7 1:500

7

I

L

I

L

 

x 7' Strong reaction

P .7 Moderate reaction

'1‘ =7 Slight reaction





TABLE VIII.

Culturi need, 81L.

SERUM PRODUCTION CHART
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Goat 185E.

' Date of 7.1n1ectione 7 Date of 7 7 7

7injection.7 Amount: 7 given 7titre teat7 Titre 7 Remarke7

7 7 1 1 r

7 11/ 1/23 ..5 agar alant7Subcutaneoue7 11/ 8/28 :1:2000 x : 7

7 11/ 4/28 ..5 agar elant7Intravenoue 7 .1=4000 7 . .

7 11/ 7/38 ..5 agar elant7Subcutaneoue: 11/12/23 .izaoog 7 . .

7 7 I . 7 3300 T 7 7

4 L 7 _ A

7 'r— r 7 *_" *
I

7 11/12/28 '.5 agar elant' 7 11/19/28 71:4000 r ' 7

7 11/15/28 '.5 agar elant' 7 - '1:8000 7 ’ '

7 11/18/28 7.5 agar alant7811ght shock7 11/25/28 71:4000 r 7 7

7 v 1:8000 7
L I I L I

7 ' ’ 7 f : 7

7 11/25/29 ..5 agar elant7 7 12/ 5/28 71:8000 x 7 ,

7 11/26/28 ..5 agar alant7811ght1y 171-, 71:10000 7 , .

7 , .creaeed shock. 71320000 1' . 7

7 11/29/28 . 1 agar elant7- . , . 7

' :v— 3 3 I v #7

7 12/ 6/28 7 1 agar a1antjMarkea shock: 12/14/28 71:8000 x 7 '

7 12/ 9/28 7 no injection7 7 71:10000 P ' '

. 12/12/28 7 no injection7 7 71:20000 7 ' '

l 7 7 7 71:30000 7 7 I

7 I I T 7 I I

, 12/29/28 7 1 agar elant73ubcutaneoue' 12/29/28 71:1000 x 7777: an

, 12/31/23 7 1 agar alantvxntravanona 7 71:2000 7 77.7:- large.

, 1/ 2/29 7 1 agar elant7subcutaneoue' 71:4000 7 vbleedingv

7 7 7 : 71:8000 T I 7

I ' ' ‘

7 1/ 9/29 :5 agar slantehntravenoue 7 11/ 1/2e '1:25 7 737“" '
7 7 .1350 T injec- '

7 ' 7 7 7
7 a , tion
f 7 ' L_ I I
 

z - Strong reaction

P '7 Moderate reaction

T ' Slight reaction
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TECHNIC 0F METHOD FOR DETERMINING TE! BACTERIOIDAL

ACTIVITY OF THE SERA

Pour methods were employed to determine the relative

potency of the various sera prepared. Three cultural

methods eere used and one in.vivo.

The agglutinating sera from the human and animal

sources were tested from time to time by the rapid agglup

tination method developed by Huddlescn and Carlson (15).

mhe results are shown in Tables I to VIII inclusive. The

agglutination test was employed for the purpose of demon-

strating its value as an indicator of the badtericidel or

therapeutic properties of the serum.in question then can»

pared with in vivo bactericidal tests.

The method used to demonstrate the presence of bacteri-

cidal substances in the sera is as folloes: a standard

suspension of living organisms was prepared from.a 48 hour

growth on liver infusion agar slants so that a turbidity or

one, two, and five centimeters by the Gate's nepholometer

was obtained. Dilutions of 1:25, 1:50, 1:100, 1:200, 1:600,

1:1000, 1:2000, 1:4000, 1:8000, 1:16.000, 1:32,000, 1:64,000,

1:128,000, l:856,000, l:512,000, and l:l,024,000 of the high

agglutinating serum were prepared with sterile physiological

salt solution (PH‘678). To one cubic centimeter of each or

the above dilutions was added one drop of the standard bac-

terial suspension. The drops Iere delivered 1rom.capillary

pipettes of 12, 16, and 20 gauge, standardized by the use of
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the united States wire gauge. Dilutions of the serum and

suspensions of like turbidities of the living organisms eere

used as controls. The tubes of serum dilutions and bacterial

suspmnsions were incubated at 37 degrees Centigrade and

seeded with a d mm. wire loop after 2, 10, and 24 hours

incubation in portions of gentian violet liver agar plates

as described by Huddleson (16). The results were noted at

varying intervals, and final reading taken 72 hours after

the 24 hour plating.

The final readings were tabulated in accordance with

the amounts of growth, as shown in Tables IX to XIX inclu-

sive. An even, dense growth was charted as three plus, a

seeded area with moderate but not dense growth was charted

as two plus, one with but scattered grewth.was charted as

one plus, and no growth was charted as negative. Contami-

nation and modifications of the above discussed method of

charting are explained on the individual charts.

This so-called 77quantitative technie77 was.employed in

place of the plate counting method in an endeavor to avoid

such errors as the clumping of organisms by the high agglu-

tinin content of the serum, and dead organisms present in

the standard suspension.



7
/
1
0
/
2
8

H
o
r
s
e

s
e
r
u
m

A
g
g
l
u
t
i
n
a
t
i
o
n

t
i
t
r
e

1
3
1
0
0
0

B
a
c
t
e
r
i
a
l

t
i
t
r
e

S
e
r
u
m

D
i
l
u
t
i
o
n
s

 

r

I
I

I

1
7

1
'
C
h
e
c
k
'
R
e
m
a
r
k
s

2
0
0
0
7
6
4
0
0
0
7

7
~

'
—
§
u
a
g
e

'
I
n
c
u
-
7

1

o
f

7
b
a
t
i
o
n
7

—
—
—

g
i
p
e
t
t
e
'

t
i
m
e

7
2
5

T
I

7
2

h
r
e
7

1
'

1
T

7

1
7

1
7

1
1

7
1

1
0
0
0
7

2
0
0
0

4
0
0
0

HI

H'

 
 
 
 

HI

b-‘-_-~~~P-h.--F~----~-

 
 
 

(2‘)

8
0
0
0
7
1
6
0
0
0

I I I
I

I I

O

O

7:;

O

O

072

5
0

+
+
+

+
+
+

+
+
+

O

O

H

I

+
+
+

7
F
r
e
s
h

s
e
r
u
m

u
s
e
d

I

+
+
+

III

III

IIII

++III

II II

I
I

1
2

I
1
0

1
1
1
3
.
7

.7.

4.

...

7

7

77 77

7

7777 +7 d

I
I

7
2
4

h
r
.
.

T
1

7
2

h
r
e
l

7
r

1
6

7
1
0

h
P
e
I

7
F

7
2
4

h
r
.
.

7
2

h
r
.
7

I

I

IIfl-H-I

' . 7 ' '

+-+-7«7«-#

+

I

IIIII~H>IIIII

...

I-IINIIII-l-

.7.

+

+
+
+

I447

 

r--------h--7---bhp-

IIII+++I7IIII+47P

+
4
7

7
7

2
2

7
1
0

h
r
e
l

'
4
T
7
+
+
+

I
2
4

h
r
O
I

#
7
.
,

4.

+H+++
4.

I47-

*+*#*#+
+

T

I I I I

T

I

T

I

I I I I I I

T

I I I I I

- -7.- t..L -..- ...-7.; -..-

-7--7--77---7.77---1-----7--

I I I I I I I

T

I I I I I I I I I I I

“upon-F-Ln-L-Ire-h-p"

ruphhfkbL-h-L-h-h-
I I I

I

I I I

_
'
_ I I I

1

I

I

I

III

LyFI-hIe-pf-r-en-+-

I-H-IIIII

IIIII

IIIIIIIIIIII

IIIIIIIII

I*+*+*++IHI+'+I-4+ I407

7 77 7 77-» 77 7 II-#+WI A 77

'F

7..

a

7.
.

+
+

+
+
+

S
l
i
g
h
t

g
r
o
w
t
h

(
N
o
t
e

-
p
H

c
h
a
n
g
e
)

M
o
d
e
r
a
t
e

g
r
o
w
t
h

p
H

7
.
0

o
f

S
a
l
t

s
o
l
.

u
s
e
d
.

a
b
u
n
d
a
n
t

g
r
o
w
t
h

p
H

7
.
8

a
f
t
e
r

7
2

h
o
u
r
s

N
o

g
r
o
w
t
h

i
n
c
u
b
a
t
i
o
n

S
l
i
g
h
t

s
c
a
t
t
e
r
e
d

g
r
o
w
t
h

N
o

g
r
o
w
t
h

o
n
.
o
n
e

p
l
a
t
e

S
t
a
n
d
a
r
d

a
n
t
i
g
e
n

2
c
m
.

t
u
r
b
i
d
i
t
y

G
r
o
w
t
h

o
n

p
l
a
t
e
s

p
l
a
t
e
d

a
f
t
e
r

7
2

h
o
u
r
s
,

i
n
c
u
b
a
t
i
o
n

o
n
l
y

i
n

1
3
5
0

i
n

1
6

a
n
d

1
3
2
5
,

1
:
5
0
,

a
n
d

1
:
1
0
0

i
n

2
2
.

N



7
/
1
5
/
2
8

H
o
r
s
e

s
e
r
u
m

A
g
g
l
u
t
i
n
a
t
i
o
n

t
i
t
r
e

1
:
4
0
0
0

S
e
r
u
m

D
i
l
u
t
i
o
n
s

B
a
c
t
e
r
i
a
l

t
i
t
r
e

 

G
u
a
g
e

'
I
n
c
a
-
7

7
b
a
t
i
o
n
7

o
f

W
i
l
m
a

I 7
2

1

7
2
5

h
r
.
,

+
+
+

.
2
1
.

5
0

+
+
+

1

1
0
0

+
+
+

.
.
1
.

2
0
0

+
+
+

.
2
1
.

5
0
0

+
+
+

 

1
7

1
0
0
0
7

I ,
+
+
+

1

+
+
+

 

2
0
0
0
7

1
 

4
0
0
0
7 ' F

1
 

+
+
+

1
 

+
+
+

1
 

+
+
+

I
I

8
0
0
0
7
1
6
0
0
0
7
5
2
0
0
0
7
C
h
e
°
k

+
1
-
4
-

I

R
e
m
a
r
k
s

I I I

7
7
R
e
a
d
i
n
g
s

m
a
d
e

 

I

1
2

7
1
0

7

h
r
.
.

+
+
+

+
+
+

+
+
+

pen-enun-

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

-hu

+
+
+

+
+

7
+
+
+

7
3
£
t
8
r

7
2

h
r
S
e

 

I .
2
4

1

h
r
.
7

+
+
+

+
+
+

+
+
+

+
+
¥

+
+
+

+
+
+

7
I
n
c
u
b
a
t
i
o
n

+
+

+
+
+

7
4
+

+
+
+

 

I 7
2

7
1
0

I 7
2
4

7
2

I 7
1
0

1
6

2
2

7 7
2
4

+
+

+
+
+

----hhpb-h-

7

h
r
.
.

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

h
r
.

+
+

+
+
+

+
+
+

Lbb-L-

h
r
.

+
+
+

+
+

+
+
+

be-

h
r
.

+
+
+

+
+
+

r
‘

7
+
+
+

+

+ 0

+
+ O

nun-uh-r-h-p—Fuhuh—h-

h
r
,
.

+
+

+
4
7

S
l
i
g
h
t

g
r
o
w
t
h

"
M
o
d
e
r
a
t
e

g
r
o
w
t
h

A
b
u
n
d
a
n
t

g
r
o
w
t
h

N
o

g
r
o
w
t
h

nup-

+
4
7
4
7

'
1
‘

7
+
+
+

0 +
+

...-7 7n-

+
+
+

b

+
+
+

+
+
+

S
l
i
g
h
t

s
c
a
t
t
e
r
e
d

g
r
o
w
t
h

N
o

g
r
o
w
t
h

o
n

o
n
e

p
l
a
t
e

uu-u-L-b-~—+-r-hup—Pu

+
4
7
4
7

0

+
+
+

0 +
+

+
+
+

+
+
+

+
+
+

upu-hh-IODQDD r—b— h- ’-

+
+
+

+
+
+

0 +
+

+ c>+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

-----P

1

0
+
+
+

+
+
+

+
+
+

+
+
+

I 7
F
r
e
s
h

s
e
r
u
m

u
s
e
d

ub-ph+'-p-

P-?-h-

+
+
+

(3+

a -

+
+
+

FT}

.L

p-»-

+
+
+

ABT

I 7

j

7

j
.

7 r 7

4
7 I
j
, 7

Ina-pe-

+
+
+

+
+
+

'
t

'
+
+

a X.LJ

I I I 7

+
+
+

7 I I

I
I I

0+ 0777b

P .-
P.-

”
a
.
.
.

I
+
+
+

(
N
o
t
e

-
p
H

c
h
a
n
g
e
)

p
H

7
.
0

o
f

S
a
l
t

s
o
l
.

u
s
e
d
.

p
H

7
.
4
5

a
f
t
e
r

7
2

h
o
u
r
s

i
n
c
u
b
a
t
i
o
n

S
t
a
n
d
a
r
d

a
n
t
i
g
e
n

-
1

c
m
.

t
u
r
b
i
d
i
t
y

G
r
o
w
t
h

o
n
a
l
l

p
l
a
t
e
s

p
l
a
t
e
d

a
f
t
e
r

7
5

h
o
u
r
s
,

i
n
c
u
b
a
t
i
o
n

b
e
f
o
r
e

p
l
a
t
i
n
g
.

21



7
/
1
5
/
2
8

H
o
r
s
e

s
e
r
u
m

A
g
g
l
u
t
i
n
a
t
i
o
n

t
i
t
r
e

1
:
4
0
0
0

B
a
c
t
e
r
i
a
l

t
i
t
r
e

S
e
r
u
m

D
i
l
u
t
i
o
n
s

 

1
I

1
I

1
I

1
I

I

I
I

I
I

I

8
0
0
0
7
1
6
0
0
0
7
5
2
0
0
0
7
6
4
0
0
0
7
0
h
°
°
k
7
R
e
m
a
r
k
a

+
+
+

7
+
+
+

7
+
+
+

7
+
+
+

7
|

+
+
+

+
+
+

+
+
+

+
+
+

+
*
*

'

+
+
+

+
+
+

+
+
+

+
+
+

'
F
r
e
s
h

+
+
+

+
+
+

+
+
+

+
+
+

+
*
*

'
s
e
r
g
m

+
+
+

+
+
+

+
+
+

+
+
+

u
s
e

+
+
+

+
+
+

+
+

.
+

+
7

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

G
u
a
g
e

'
I
n
c
u
-
'

' I I I I I I I I I

+
+
+

7
+
+
+

+
+
+

+
+
+

+
+
+

I I I I I I I I I I

o
f

'
b
a
t
i
o
n
'
-
—
—
-

7 '
2

h
r
.

+
+
+

+
+
+

+
+
+

+
+

+
+

+
+

'
+
+
+

'
2

h
r
’

+
+
+

7 7 7 I I I 7 7 I

'
'

+
+

7 I I I I I 7 I 7
H

H

1

5
0
0

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

1

4
0
0
0

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

 
 
 
 
 
 
 
 

1
0
0
0
7

2
0
0
0

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+
g

+
+
+

1
0
0

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

5
0

+
+
+

+
+
+

+
+

+
+

+
+

+
+

+
+
+

+
+
+

+
+

+
+

+
+

+
+

+
+
+

+
+

+
+

+
+

+ I

2
0
0

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

1
2

.
1
0

h
r
.

I 7
3
4

h
r
.

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

.---nu“

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

1
5

7
1
0

h
r
.

+
+

+
+
+

I .
2
4

h
r
.

+
*

.
2

h
r
.

2
2

.
1
0

h
r
.

.
2
4

h
r
.

+
+
+

+
+
+

¥
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+

+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+ ..
.

- u - - - - h -- . - - -‘-

+
+
+

+
+
+

----~-----------

...-~--..----.-..

----------------‘-

-----’--'--.-<-------

Dunn-“p—----—-—---~

----n-uouuupuuua-u-uuu

--------------7-----—-

nun-nuuuu-uuuu—uoua-u-

+
+
+

I
d
o
n
t
a
m
i
n
a
t
e
d

p
H

7
.
0

b
e
f
o
r
e

a
n
d

a
f
t
e
r

+
S
l
i
g
h
t

g
r
o
w
t
h

7
2

h
o
u
r
s

i
n
c
u
b
a
t
i
o
n
n

+
+

M
o
d
e
r
a
t
e

g
r
o
w
t
h

+
+
+

A
b
u
n
d
a
n
t

g
r
o
m
m
h

N
o

g
r
o
w
t
h

N
o

g
r
o
w
t
h

o
n

o
n
e

p
l
a
t
e

S
l
i
g
h
t

s
c
a
t
t
e
r
e
d

g
r
o
w
t
h

S
t
a
n
d
a
r
d

t
u
r
b
i
d
i
t
y

2
c
m
.

0 t

P
l
a
t
e
s

p
l
a
t
e
d

a
f
t
e
r

7
2

h
o
u
r
s

i
n
c
u
b
a
t
i
o
n
.

TABTE XI 22



7
/
2
0
/
2
8

H
o
r
s
e

s
e
r
u
m

A
g
g
l
u
t
i
n
a
t
i
o
n

S
e
r
u
m
D
i
l
u
t
i
o
n
s

t
i
t
r
e

1
:
4
0
0
0

B
a
c
t
e
r
i
a
l

t
i
t
r
e

 

2
5

;
L

5
0

A
L

1
0
0

2
0
0

’
+

I I I I I I I I

e
I

I

O
I

T I

T

+
+
+

+
+
+

+
+
+

+
7

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+ 0

+
+
+

+
+
+

+
+
+

+
+
+

..
.

}

+
+
+

+
+

+
+
+

+

+
+
+

+
+
+

g
+
+
+

+
+
+

..
.

..
.

+
+
+

+
+
+

+
+
+

+
+
+

'
+
+
+

+
+
+

"
+
+
+

0
'
+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

I I I I I

T

7 7 7 7 7 7 7

j
. I

.
1 7 7 7 7 7

w
e 7 r 7 r 7

I I I r I I I I I T I T I T I

...-Inb-

+

+
+
+
+

0
O

C
o
n
t
a
m
i
n
a
t
e
d

S
l
i
g
h
t

M
o
d
e
r
a
t
e

A
b
u
n
d
a
n
t

N
o

g
r
o

N
o
g
r
o

S
1
i
g
h
t

g
r
o
w
t
h

g
r
o
m
m
h

g
r
o
w
t
h

w
t
h

w
t
h

o
n

o
n
e

p
l
a
t
e

s
c
a
t
t
e
r
e
d

g
r
o
w
t
h

uuuuuunL-E-unL—unh-hu

‘9 +4++-+

+++tt
+.+

filo‘3 +-+4-+

+-+ +

q.

+

H

 

1
0
0
0

I I I

+
+
+

'

+
+
+

' I I I I

+
+
+

+
+
+

+
+

+
+
+

+
+
+

7
'

+
+
+

'

+
+
+

'

+
+
+

'

+
+
+

'

+
+
+

'

+
+
+

+
+
+

'

+
+
+

+
+
+

'

hD-FP-I-u-L-llp—h-e-

+

+
+
“
’
+
+
+

' I

 

2
0
0
0
7

 

1
7

4
0
0
0
7

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+ ..
.

+
+
+

+
+
7

+
+
+

+
+
+

+
+
+

+
+

‘
+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

'
+
+
+

1
“
+
4
-
1
7
-

'
+
+
+

r
+
+
+

'
+
+
+

T
+
+
+

'
+
+
+

T
+
+
+

"
+
+
+

‘
*
1
+
+

'
+
+

nun-ufinb-uph—pur-r-

1
 

,
1
 

,
1
 

1
 

8
0
0
0
7
1
6
0
0
0
7
5
2
0
0
0
7
6
4
0
0
0
7

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+

+
+
+

+
+
+

+
+

+
+

+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

'
+
+
+

'
+
+
+

'
+
+
+

'
+
+
+

'
+
+

'
+
+
+

r
+
+
+

'
+
+
+

+
+

+
+

+
+

+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

P -_.- .... 'F’“

'
+
+
+

"
+
+
+

V
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

’
+
+

T
0
+
«
M
-

'
+
+
+

...-0'.—
P-

1
,

i

I I I

+
+
+

+
+
+

+
+
+

'

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
+

‘
5
1
+
+

+
+
+

'
+
+
+
fi
j
fi
+
+
+

'
+

r
+
+
+

'
a

I I I

+
+
+

+
+
+

+
+
+

I .
+
+
+

“
l
"

,
I
-

,
+
+
+

r
1

,
+
+
+

T

,
+
+
+

I ,
+
+
+

+
+
+

+
+
+

+
+
+

ken-unbur- ,
+
+
+

p
H

7
.
0

b
e
f
o
r
e

a
n
d
.
a
f
t
e
r

7
2

h
o
u
r
s

i
n
c
u
b
a
t
i
o
n

S
t
a
n
d
a
r
d

t
u
r
b
i
d
i
t
y

2
c
m
.

------P -----_-----

'
C
h
e
c
k
'
R
e
m
a
r
k
s

F
r
e
s
h

s
e
r
u
m

u
s
e
d

25





24

who data in Tables 1x to XII inclusive show the in

vitro bactericidal effect of horse serum containing specific

agglutinins. The agglutination test was employed to evaluate

the height of antibody production in all sera used in this

test. Several normal sera sore used with no bactericidal

effect demonstrated. Inconsistencies may be observed in

Tables IX and X which.vere believed to be due to the change

in the pH of the salt solution. It may also be observed as

shown in Table IX that with a marked change in pH’a decrease

in.the growth is evident in both.serum.dilutions and con-

trols. While in Table X only a slight change in the pH of

the salt solution was evident, no decrease in the controls

and only a slight decrease in the higher dilutions could be

noticed.

The results charted in Tables XI and XII shot the only

positive bactericidal results obtained by the use of

specific horse serum. It may be observed that bactericidal

effect is exemplified to only a very limited degree in the

twenty-four hour seeding of the lower dilutions. The few

slight variations can not be accounted for.
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It may be noted from results shown in Table XIII when

72 hour old specific human serum inactivated with.guinea pig

homplement was employed there appeared a zone in the 1:16.000

to 1:512,000 dilutions of the serum; and from results in

Tables XIV.and,XV when fresh specific human serum was ems

ployed a zone is seen in the 1:500 to l:64,000 dilutions of

the serum. While in 72 hour old specific human serum and

normal human serum no bactericidal action was observed. The

above results were checked and found to be constant with

only a few slight variations.

It may also be observed from results shown in Tables XVI.

XVII, and XVIII When specific cow serum was employed there

appeared a zone in the 1:400 to 1:64.000 dilutions of the

serum. while no bactericidal action was observed when

specific cow sera inactiVated with guinea pig complement

were tested. Three day old specific cow sera were also

observed to show no bactericidal effect when the in vitro

method was employed. Hor was the bactericidal effect in-1

hanced by defibrinating or citrating the blood.

It was also observed that with an increase in the con-

centration of the bacterial suspension there was no bacteri-

cidal effect. The same was true when the specific nor: were

inactivated with guinea pig complement and employed with an

increase in the bacterial suspension.
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SLIDE CELL DETERMINATION OF THE BACTERICIDAL

POXER OF WHOLE BLOOD

iaitland (l7), wright, (18), and wright, Colebrook, and

Stores (19) describe a technic in which whole blood mixed

with a known quantity of bacteria was incubated in slide

cells. as an experimental method for the investigation of

certain phases of immunity. In the above cited experiments

the expression of bactericidal value was obtained in terms

of the number of colonies which developed in a given volume

of blood (the number of implanted organisms being known) and

represents the combined action of the cells and serum over a

period of 24 to 48 hours at 57° C. The results of which

were compared with those of serum alone.

The technic described by Heist and Solis-Cohen (20) and

later applied to experiuerms on several organisms by Parks

(21) and Kolmer and Borow (22) was somewhat similar in pur-

pose and results to the method mentioned above, but employed

capillary tubes in place of slide cells. ‘

The following observations were made using a modifica-

tion of the technic described by Kaitland. A standard tur-

bidity of living organisms was prepared by the use of the

Gate's nephelometer; three complete slide cell groups‘were

prepared and incubated for varying intervals, namely 2, 10,

and 24 hours, at 57° C. and the growth was charted in re-

ference to the amount, three plus indicating abundant growth,
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two plus moderate growth, and one plus only slight growth.

No growth at all was charted as negative.

No bactericidal effect was observed when specific

horse, cow, and goat sera were employed.

TABLE XIX. SET UP FOR WHOLE BLOOD EXERILENT. 8/12/28.

Cow # c4.

 

' Whole Blood ' organisms ' Serum dilutions

1 ' 12 guage ' none ' 12 guage 1:50

2 ' none ' 12 guage ' 12 guage 1:50

5 ' none ' l2 guage ' none

4 ' 12 guage ' 12 guage ' none

1:25 ' 12 guage ' 12 guage ' 1:25

1:50 ' 12 guage ' 12 guage ' . 1:50

1:100 ' 12 guage ' l2 guage ' 1:100

1:200 ' 12 guage ' l2 guage ' 1:200

1:500 ' 12 guage ' 12 guage ' 1:500

1:1000 ‘ 12 guage ' 12 guage ' 1:1000

172000 ' 12 guage ' 12 guage ' 1:2000

1:4000 ' 12 guage ' l2 guage ' 1:4000

1:8000 ' 12 guage ' 12 guage ' 1:8000

I I I

 

Standard turbidity 5 cm. (organisms)

Serum from Cow 04, 8/7/28



PREEaRATION OF INFECTIOUS MATERIAL Ah METHOD

OF EXPOSURE

Four virulent organisms from different sources were

used in the in vitro portion of this experiment. Culture

238 was isolated July 1928 from the College Dairy Herd.

Culture 251 was isolated from the college Dairy Herd.

Culture 196 was isolated from the fetal.nembranes from a

cow in the college Dairy fierd on January 14, 1929. Culture

12 was obtained from Mathew's, Purdue University.

The virulent strains of Brucella abortus were grown on

liver infusion agar slants for 48 hours, in an atmosphere of

10 z 002 and aerobically. The growth was removed with

physiological salt solution, and sprinkled over the feed of

the guinea pigs, or injected intraperitoneally in standard

doses. when administered by feeding one third to one agar

slant per guinea pig Was used. The varying amounts given

intraperitoneally are shown in each table. In each case

the exposures were several times the infecting dose.

METHOD OF DETERMINING INFECTION

The exposed guinea pigs were under observation for a

period Of six weeks after exposure to infection. This time

is sufficient for lesions to develop. it the end of this

period they were bled for an agglutination test. The

agglutination test was run in accordance with the method
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develOped by Huddleson (15).

The guinea pigs were then killed and autopsied and a

search Was made for any anatomical changes. An attempt was

made to culture Brucella abortus from.the lungs, liver,

spleen, kidneys, and testicles. The organs were smeared

on gentian violet liver infusion agar plates as described

by Huddleson (16). The plates were placed in sealed Jars

containing 10 m 002 and incubated at 37° C. for three or

four days. At this time the plates were examined for the

presence of Brucella abortus.

DISCUSSION AND CHARTS OF IN VIVO METHOD

At the end of the six weeks period following the ex-

posure to infection the guinea pigs were normal in external

appearance and had gained weight in a majority of cases.

at autopsy the spleen appeared to be the organ most commonly

showing infection, as may be observed in both anatomical

changes and cultural findings. The spleen was usually but

not always several times enlarged and showed numerous grayish

white nodules on the surface. The liver was the next most

common fecus of infection and was usually congested and con-

tained few or numerous grayish white foci, varying from the

size of a pin point to about two millimeters in diameter.

These foci were usually raised and glistening. The lungs in

several cases were pneumonic or hemorrhagic and showed small



36

grayish foci. In the kidneys in a few cases there were small

pin-point hemorrhages and cysts one to three millimeters in

diameter filled with sanguinous fluid. One or both testicles

sometimes were abscessed. The epididymus was more often

involved. The lymph glands were involved to some extent in

several pigs. The tables which follow will be discussed by

groups somewhat in detail.
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DISCUSSION OF RESULTS IN

TABLES XX, XXI, XXII, AND XXIII.

Group one shows the results obtained from guinea pigs

injected intraperitoneally with varying amoumts of hyper-

immune horse serum and microorganisms (strain 238). The

agglutination titre was determined at the end of a six weeks

period after injection. Guinea pigs one to eighteen inclu-

sive showed an agglutination titre of 1:500, while guinea

pigs % 19 and 20 showed only a slight agglutination reaction.

The last two were treated with two cubic centimeters of serum

only. This group of guinea pigs gained weight in the

majority of cases. TYPical Brucella abortus lesions were

found in all excepting guinea pigs % 6, 19, and 20. Although

typical lesions were found in all but three of the pigs, there

is a noticeable decrease in the apparent systemic reaction as

the amount of serum was decreased. In every case in which the

administered serum was decreased Brucella abortus colonies

were not obtained from seedings of the organs, although there

were macroscopic changes which were characteristic of Brucella

abortus infection. It was also noted that in Table XX where

the largest infecting dose was given and one tenth cubic

centimeter cf serum.was given simultaneously, one guinea pig

showed foci in.the liver while the organs of the other

guinea pig were normal. Brucella abortus was not cultured
 

from either guinea pig.
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The data in Tables XXIV and XXV show results from

guinea pigs injected intraperitoneally with Varying amounts

of serum simultaneously with one third of an agar slant of

microorganisms, culture 198. Serum from human and bovine

sources were employed. It may be observed that each guinea

pig had an agglutination titre of l to 500 at the end of a

five weeks period following injection. It is also apparent

that there was a slight loss in weight in the guinea pigs

treated with human serum, and an increase when the bovine

serum.was employed. This may have been due to the fact that

older pigs were employed when.the human serum was used. In

all excepting one pig (number 48) gross anatomical changes

were observed, although pigs 46 to 54 inclusive showed a

marked decrease in the extent of the gross anatomical changes.

It may also be observed in the higher dilutions of bovine

(pigs 50, 52, 55, and 54) serum no growth was obtained from

cultures of the organs. One may also observe a zone in the

gross pathological findings from the guinea pigs treated

with a dilution of l to 64,000 to 1 to 1,024,000 of bovine

serum {Table XXV). As both the decrease in gross pathologi-

cal findings and the failure to culture the organism from

the organs of the infected guinea pigs are overlaping, it

would indicate that there is a dilution factor necessary in

obtaining beneficial results. When human serum was employed,

the results were uniformly negative
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DISCUSSION

It is interesting if not instructive to compare the

results of the "in vitro" and.the "in vivo" methods. The

results presented in this paper, based upon the "in vitro"

bactericidal study of 11 sera from human, bovine, equine,

and caprine sources indicate that the hyperimmune bovine

sera and the immune human.sera show a slightly varying

bactericidal zone in dilutions between 1 to 500 and 1 to

64,000. While the "in vivo" study of 5 sera, employing 255

guinea pigs, indicates that the bovine sera has a therapeu-

tic value in dilutions between 1 to 52,000 and l to 1,028,000.

From these observations the inference may be drawn that

in a specific serum for Brucella abortus the bactericidal

effect may exhibit itself in a zone brought about by dilu-

tion. It is not yet apparent how the dilutions of the sera

and the bactericidal action are related to one another.

It is clear that the agglutinin.production and the

agglutinin titre are not a measure of the serum's lytic

power. Whatever be the chemical nature of the various pro-

ducts derived from the body tissues and fluids, which bring

about the bactericidal action under experimental conditions,

their concentration in the serum is certainly not in direct

proportion to the agglutination titre; nor is the concen-

tration of the lytic substance of the sera in.direct rela-

tion with the therapeutic value, as was shown by the pre-

sence of the lytic action in very high dilutions of the sera

following exposure to infection, are not quantitatively

related.
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SUMMARY

Observations on hyperimmune bovine, equine, and

caprine sera and immune human sera show a zone

of bactericidal action.

This zone appeared in the hyperimmune bovine

sera and the immmne human sera, and was inde-

pendent of the agglutination titre.

The zones in the "in vitro" and the "in vivo"

tests do not coincide.

Cow sera appeared to give the more satisfactory

re 8111138 0
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