
GEL-DIFFUSION TECHNIQUE FOR TYPING BRUCELLAE 133

similar to the strains listed in row 9.) Although
occasionally present in raw milk, these melitensis-
like cultures have not been associated with human
disease and it has been suggested n that such
cultures are of a less virulent type than those
encountered in the Mediterranean area. The use
of brucellaphage shows that melitensis-like cultures
from cattle in Britain are different from melitensis
strains found in the Mediterranean area, and are
similar to Br. abortus in their susceptibility to lysis
by phage. Cultures shown in rows 7 and 9 would
have been indistinguishable without the use of phage.

It was of interest to know how the Brucella strains
isolated in Malta would react to the phage test.
According to Alton 0 the goat population in Malta
is rather heavily infected with Br. melitensis, whereas
a relatively small number of dairy cattle are infected.

'n Stableforth, A. W. (1952) Proc. roy. Soc. Med., 45, 79

About two-thirds of the cultures isolated from
infected cattle were Br. abortus and the remainder
were Br. melitensis. Some of the dairy cattle had
been imported from Europe. Of twelve recently
isolated cultures obtained from Malta, two abortus
cultures from cattle were lysed by phage, whereas
seven melitensis cultures from cattle and three
melitensis cultures from goats were not lysed by
phage. This would suggest that the cattle contracted
the melitensis infection from the goats in Malta.
With the exception of the melitensis cultures obtained
from cattle in Malta all strains from cattle were
lysed by the phage.
Rough cultures derived from one bovine melitensis

and four aerobic abortus strains were no longer lysed
by phage. Parnas et al.b and Stinebring & Braune
have previously reported this finding.

0 Alton, G. G. (1959) Brit. vet. J., 115, 96

Application of the Gel-Diffusion Technique for Typing Brucellae *
by M. S. REDFEARN and DAVID T. BERMAN,
Department of Veterinary Science, University of Wisconsin, Madison, Wisconsin, USA

A qualitative serological differentiation of smooth
Brucella strains has been made by means of the gel-
diffusion technique using unabsorbed sera.

Bruce & Jones a reported that a diffusible pre-
cipitinogen which was readily obtained from smooth
cultures of Br. melitensis was not demonstrated from
similar preparations of Br. abortus and Br. suis.
Carrere et al. b observed a precipitin line of identity
between trichloracetic acid extracts of Br. abortus
and Br. melitensis but not with a similar preparation
of Br. suis. Olitzki & Sulitzeanu C regularly de-
monstrated six to nine precipitin lines from extracts
of the three species but an additional strong preci-
pitin line, designated the "M" antigen, was produced
with a sonic extract of Br. melitensis. The present
report describes a simple method for the preparation

of a standard antigen for the gel-diffusion test and
the results of application of the method to 84 strains
of Brucella from ten countries previously classified
on the basis of biochemical and serological tests.!

Standard antigen was prepared from Br. melitensis
16M (WHO/FAO type strain). Growth after
48 hours' incubation on Albimi brucella agar in
ten Roux bottles was suspended in 50 ml of distilled
water containing 1% phenol and heated at 65°C for
one hour. Test antigens were similarly prepared by
heat extraction following the harvest in 1 ml of
phenolized distilled water of a 48-hour culture
(ca. 25 x 1010 cells) of each of the other strains. All
cultures were previously examined to ensure that
they were in the smooth or intermediate colonial
phase.
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FIG. 1
BR. MEL/TENS/S 16M RABBIT ANTISERUM: 48-HOUR PLATE
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FIG. 2
BR. ABORTUS 2308 BOVINE ANTISERUM: 72-HOUR PLATE
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Br. melitensis. Typical. Human, Uganda.
Standard antigen.
Br. melitensis. Typical. Cow, England.
Br. abortus biochemically, melitensis serologically. Cow, England.
Standard antigen.
Br. melitensis biochemically, abortus serologically. H uman, Turkey.

Modified Ouchterlony plates using 1.5% agar were
prepared with 6 peripheral wells for antigen 0.5 cm
from the central antiserum well. Two directly op-

posing wells were charged with standard antigen
and each of the others with extracts from the test
cultures. The plates were placed in a humid atmos-
phere at room temperature and read at 24, 48 and
72 hours.

Antisera studied included a pool of high-titre sera

from cows chronically infected with Br. abortus
strain 2308 and sera from four rabbits obtained at
weekly intervals following intravenous inoculation
with 5 x 1010 cells of Br. abortus strain 544, Br.
abortus strain 2308, Br. suis strain 1330 and Br.
melitensis strain 16M.
With the standard antigen a single prominent line

was produced with all rabbit sera. This was most
marked with the sera obtained four to six weeks after
infection. A positive test consisted of a single line
of precipitate between antigen and antiserum reser-

voirs with reaction of identity between standard and

the test antigens (Fig. 1). With the bovine serum an

additional precipitate line appeared with the standard
antigen and some test antigens, but this was never

confused with the major prominent line (Fig. 2).
Of the 84 strains tested, positive reactions occurred

only with those cultures which were agglutinated
with absorbed monospecific " melitensis " antiserum
regardless of their reactions in other differential
tests.d Cultures which were agglutinated by absorbed
monospecific " abortus " serum did not produce a

diffusible antigen. Precipitin reactions with a given
preparation did not differ significantly when tested
with either anti-melitensis, anti-suis or anti-abortus
serum, indicating that determinant groups of the
antigen are present in each of the three species but
that the diffusible antigen occurs only in certain
cultures.

These results indicate that this simple method can

be substituted for agglutination with absorbed serum

as the serological criterion of identification of un-

known cultures of smooth Brucella.
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