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R OVINE SERUM SAMPLES collected for a measurem ent o{ Brucella
v abortas agglutinins are often obtained under field conditions that may
result in contamination of the blood samples. The efiect of such contamination
upon subsequent serological tests is nor well known. Kahn (1925) states
that the precipitin titer of contaminated sera did not change materially
upon storage, but that the titer judged by complement fixation did. Kolle
and Hetsch (1935) repot a general decease in agglutinin titer following
storage of sterilized serum. The investigations reported below give additrional
information upon the efiect of contamination and storage of antiserum upon
specifi c agglutination tests.

Experimental Metbod.s
Test-tube and rapid-slide-agglutination tests wefe made according to the

procedures of Huddleson ( 1 94 3 ) . In both instances the antigens were furnished
by the U. S. Bureau of Animal Industry. Bovine serum samples, both positive
and negative {or agglutinins of Brucella abortus, were obtained from animals
previously vaccinated wlth B. abortus strain 19.

Aliquots of positive and negative sefa were contaminated with strains of
Streptococcus liquefaciens, Sarcina lutea, Proteut oulgaris, Micrococcus pyogenes
var. a. let4s, and Ercberichia coli by adding approximately 1,000,000 bacteria
of a single species for each ml. volume. Separate aliquots were contaminated
with viable and heat-killed suspensions of each bacterial species. Viability or
sterility, as the test required, was determined by steaking plates of Difco
ryptose agar. Contaminated serum samples were centrifuged before preparing
agglutination tests. Immediately after being harvested, all serum samples were
filtered through a Seitz filter to assure sterility.

At the start, before aliquots were contaminated, test-tube and rapid-slide-
agglutination tests were performed on positive and negative samples of serum.
Both types of samples were tested for their content o{ heterologous agglutinins
against each of the contaminating species. Al1 homologous agglutination tests
involving serum samples initially positive were done in replicates of five and,
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62 Serological Actitiry oI Btucella Aboius Antiseram

for samples contaminated with E. coli and S, lutea, in replicates of 20. Tests
using negative serum samples were performed in replicates of 20. In most
instances agglutinations were read after 48 hours incubation at 37'C without
refrigeration. The greatest dilution of serum giving complete agglutination
v'as recorded as the titer.

Following contamination, samples were stored at room temperature and
tested during a three-day period. Duplicate specimens were stored at 4oC
and tested over a rwo-month period.

Experimental Resubs
Preliminary experiments were rufl to establish the incubation conditions

required for maximum agglutination. For test-tube agglutinations, maxrmum
titers were found regularly after 48 hours at 37"C (Tab(e 1). Comparison

TABLE 1. INFLUBNCE oF INCUBATIoN UPON AGGTUTINATIoN TITBRS

Conditions of Incubation

Serum No. 55'C- 4hours 55"C- 4 hours
4oC---24l.ovs 4oC-32hours

J/ 'L- 46 hours

6401
640

96
98
4c
5 c

320
320

640
640

2560
1280
25606c

7c
8c
9c

103a
l04a

2560
1280
2560
2560
2560
1280
1280
640

320
760
160
320
320
760
160
80

2160
2560
1280
1280
540

'Titer expressed as reciprocal of fraction of greatest dilution showing complete agglutination.

of the maximum titers found at 37" C with those found after incubation
at 55'C showed that refrigeration for 24 hours (Huddleson, 1943) was
not satisfactory for the 10 sera tested. Refrigeration for at least 12 hours was
flecessary.

TABLE 2. HETERorocous AccruTrNATroN By BovrNE SERA PosrTrvE AND
NEGATTVE FoR B. ABORTUS AccLUTrNrNs

Antrgen

Homolo- S.
gous liquefacient

M. pyo genes
S,latea \/ar. dare/.6 E. coli P.aulgaris

40 10 40
Titerl

'Reciptocal of fraction of greatest dilution showing complete agglutination.
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64 Serological Actirit! ol Bracella Abortus Antiserum

Heterologous agglutination was found when each of the contaminating
species was tested by the test-tube procedure with bovine anti-B, abortus serum,
which had demonstable homologous titer. No heterologous agglutination was
obsetved when serum having no B. abortus agglutinins was tested against each
of the contaminants. Heterologous titefs were not observed in rapid-slide
agglutinations. These data are shown it Table 2.

The titers obtained from homologous agglutination with contaminated
serum samples are shown in Table 3. Samples in which a significant, though
relatively low, titer of B. abortus agglutinins existed at the start showed no
appreciable change in serological activity when they were contaminated and
stoted at room temperature for three days ( Table 3 ). S7hen duplicate portions
of these contaminated serum samples were stored at 4oC, increases in agglutinin
titers usually occurred after one month. Similar results were obtained irrespec-
tive o{ the species and whether the contaminating bacterial suspensron was
viable, the exception being S. lutea for which no changes were noticed. Such
increases usually were not found in the uncontaminated control serum. Serum
samples that at the start showed no titer of B. abortus aggluttnins were no.
changed appreciably by contamination, except for those contaminated with
P. tulgaris. No significance is attached to agglutinations occurring only at a
titer of 1: 10.

Additional experiments were fun to determine the influence of storage
upon uncontaminated high titered bovine anti-B. aborrus serum. The 6lter-
sterilized samples, each representing a difrerent animal, were held at 4'C
and tested over a five-month period. These data are shown in Table 4.

^IABLE 4.INFruBNcE oF STORAGE AT 4'C oN HoMolocous TrrER oF BovrNE
ANTr-B. ABORTUS SERUM

Days from start 4c
Titerl of sample number

6c 7c 8c 9c 96 703a 104a
2560 1.280 2160 2560 2160 1.280

2560 L280 2560 2560 2560 1280

'Reciprocal of fraction of greatest setum dilution showing complete agglutination.

Discussi,on
It is of seeming interest, though unexplainable, that a relationship existed

between the occurrence of heterologous agglutination and the ability of con-
taminating bacterial species to alter homologous titers. This relationship is

640
640

640

1
96

100

1280 640

1280 1280
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summarized in Table 5. It may be seen that the inctease in homologous titer

{ollowing contamination of serum samples with either viable or nonviable

bacterial cells varied generally as the heterologous titer. No increase in

homologous titer occutted in the absence of heterologous agglutination of the

contaminating species. Bovine sefum negatiye for agglutinins of B. abortus

was not altered in serological activity by contamination, except possibly in

the instance of contamination by viable cells of P. oulgatis Hetetologotts

agglutination, per se, is commonly attibuted to normal antibodies. Strhile

this concept could explain the heterologous titers observed here, it does not

explain the apparent relationship to the homologous titer. The bovine sera

used in the experiments were obtained from calves that had been immunized

by the customary single-injection procedure of veterinarians. Single-iniection

immunizations usually result in more homogeneous antibody types than do

multiple-injection immunizations (Iandsteiner, 7945). On this basis one

would not anticipate sufficient nonhomogeneity of antibody rypes to explain

the results. It seems apparent that the homologous antibody types dealt with

here were capable o{ broad serological activity.

Nonspecific cold agglutinins can hardly explain the inceases in homologous

titer since all of the test-tube agglutinations were incubated at 37'C and

read without refrigeration. Increases in homologous titef were also obsetved

in the rapid-slide procedure.

The element of chance variation, for these experiments, was considerably

reduced through replication of the tests. It is apparent that heavy contamination

of bovine anti-B. abortlts serum would not alter the homologous titer if the

TABLE 5. RBLATToNSHIP BETWEBN HETERolocous TITER AND INCREASES oF

HoMorocous TrrBR. BovINE ANTI-8. ABoRTUS SERUM

Contaminant

Relative difference in homologous titer Heterologous
following 2 rnonths in storage,4oC titer at sfart

Viablecontaminant Nonviablecontamrnaor

Control
S. lutea
E, coli
M. plogener lrar. durett!
P. oulga t
S. kquelacient

T.T.
0
0
1
1
1
1

T.T.
0
0
0
0
1
1

R.S.
0
1
1
1
1
i

0
0

10
40
80
80

R.S.
0
0
0
0
0
0

0: no iocrease,
1= increase corresponds to I dilution.

T.T. : test-tube agglutination.
R.S. : tapid'slide agglutination.
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serum sample in question were tested for agglutinins within a three-day period,
assuming a storage temperature of 25"C or less. Such results are of practical
consequence.

Sammar1

1. Storage for as long as 747 days at 4'C did not result in any detectable
reduction in the homologous titer of sterile bovine anti-BruceJla abortrus
sefum.

3.

Samples of bovine B. abortus antisetum having a homologous titer showed
heterologous agglutination of Streptococcus liquefaciens, proteus tulgaris,
Micrococcus pyogenet \^t. a rex , and Ercherichia cali. Samples having
no measurable homologous titer failed to show heterologous agglutination.
Contamination of positive and negative bovine serum with viable or non-
viable suspensions of bacteria did not alter the serological activity during
storage for three days at foom tcmpera rre.
Homologous titers of bovine anti-B. aborrur serBm v/ere increased {ollowing
contamination by the bacterial species shown above after storage for 1-2
months at 4'C. Serum samples negative at the stat were not afiected by
contamination and stotase.
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