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Microtiter-Adapted Method That Facilitates the Coombs Test
for Brucellosis
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A simple method for carrying out the Coombs test with U-shaped microtiter
plates instead of tubes is described. This technique provides reliable and more
rapid testing of large numbers of sera in suspected cases of human brucellosis.

Both the complement fixation test and the
anti-human globulin (Coombs) test (CT) are gen-
erally considered adequate techniques for de-
tecting anti-Brucella non-agglutinating antibod-
ies, being especially useful in the diagnosis of
chronic brucellosis (2, 3). Our own experiments,
which we describe below, confirm the efficacy
of CT in cases of brucellosis in which low or
undetectable titers have been obtained by the
tube agglutination test (TAT). However, al-
though CT is technically easier to perform than
the complement fixation test and is therefore
more suitable for diagnostic laboratories, even
well-equipped laboratories have difficulties in
carrying it out on a daily basis if current tech-
niques are used (1, 4). The many tubes handled
and the necessity of centrifuging several times
can prove tedious and time-consuming. For this
reason, we have developed a microtiter-adapted
Coombs technique (CM).
A conventional agglutination reaction was re-

produced with U-shaped microtiter plates in-
stead of tubes. Twofold serum dilutions were
made between 1:20 and 1:40,960 with saline as
the diluent (50 ,ul per well). These dilutions were
then doubled by adding 50 ,ul of standardized
Brucella abortus 99 antigen (Bio-Merieux) dilut-
ed in normal saline. The plates were briefly
vibrated in a microshaker (Dynatech Corp.) and
incubated, suitably covered to prevent evapora-
tion, at 37°C for 2 h and then at 4°C until the next
day, when the plates were washed three times
with saline. Each washing consisted of a 15-min
centrifugation at 3,500 rpm in a Hettich Univer-
sal 2S centrifuge until a compact button of
antigen formed at the bottom of the well. This
was followed by an energetic inversion of the
plates to eliminate the supernatant. Finally, 0.2
ml of saline was placed into each well, and the
plates were vibrated once more so that the
antigen button was totally suspended. After the
third washing, saline was not added, but the
plates were vibrated again to suspend the anti-
gen in the small quantity of saline which inevita-

bly remained in each well. By this time, the day
after the serum was received in the laboratory,
we knew the preliminary TAT result, and it was
possible to carry out an initial screening of CM.
If TAT was negative, (titer, <10), washed anti-
gen was taken with a micropipette from the first
well of each row (serum dilution, 1:40). If TAT
was positive (titer, .10), antigen was taken from
the well corresponding to two dilutions beyond
the preliminary TAT titer. In either case, the
entire contents of the well (ca. 15 ,ul) were mixed
with 20 ,ul of a Coombs reagent (Pronadisa) on a
glass slide, using the tip of a toothpick to facili-
tate the mixing. The glass slide was suitably
marked so that simultaneous screening of many
sera could be carried out. After incubation in a
humid chamber for 30 min at 37°C, the results
were read against an appropriate luminous back-
ground. Those sera showed by this initial
screening to be positive could be titrated by the
same technique, with the exception that washed
antigen suspension was taken from all the wells
corresponding to the serum, from the highest to

TABLE 1. CM results for the first serum samplea
from 16 bacteriologically confirmed cases of

brucellosis with TAT titers of <160.

No. of sera TAT No. of seraNoe bysTAT titerb tested by CM titerbtestedby CM

5 <10 2 <40
1 80
2 1,280

6 40 3 160
2 320
1 640

5 80 3 160
1 320
1 640

a The serum sample was taken simultaneously with
blood for culture.
bReported as the reciprocal of dilution.
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TABLE 2. Comparison of titers obtained with CT and CM in 52 sera

CT No. of specimens with indicated CM titer'
titere 40 80 160 320 640 1,280 2,560 5,120 10,240 20,480

40
80 1 1
160 4
320 2 2 2
640 2 4 2

1,280 1 2 5 2
2,560 2 7 1
5,120 3 6
10,240 1 1
20,480 1

a Reported as the reciprocal of dilution. Numbers in boldface type represent the numbers of sera for which
results coincided.

the lowest dilution. For convenience, all sera
with a positive initial screening were gathered
for titration on specially made glass plates (Co-
mercial Anger) on which six sera with eight
dilutions per serum can be read simultaneously.
To evaluate the technique described, we re-

viewed the TAT results in the first serum sample
from 73 random cases in which brucellosis was
confirmed by blood culture and carried out CM
on the 16 sera (22%) showing TAT titers of
<160, generally accepted as a borderline dilu-
tion below which diagnosis is not conclusive (5).
The results are shown in Table 1. In 14 of the 16
sera, CM titers exceeded TAT titers in the range
of one to seven dilutions. This was particularly
significant in three of the five sera with undetect-
able agglutinating antibodies. In addition, we
compared the results obtained by CM with those
obtained by the conventional CT. For this, 52
previously recorded sera in which CT titers
exceeded TAT titers by a minimum of three
dilutions were used. These sera come from cases
either bacteriologically confirmed or diagnosed
clinically and serologically. The results are
shown in Table 2. It is unusual to find differ-
ences of more than one dilution between the two
Coombs techniques, and the results are satisfac-
torily reproducible.

In conclusion, bearing in mind the relative

frequency with which low TAT titers are ob-
served in cases of active brucellosis, it would
seem reasonable to systematically carry out a
test complementary to agglutination and capable
of detecting non-agglutinating antibodies. CM
provides results very similar to those obtained
with the conventional CT, but it can be complet-
ed much more rapidly and easily. Its use is
especially recommended for diagnostic labora-
tories receiving a great number of serum sam-
ples from suspected cases of brucellosis.
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