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For these studies, 127 adult male volunteers were obtained. They were
tested with a standard dose of brucellergen, in order to determine any
possible sensitivity to Brucella antigen, and blood samples were examined
to ascertain the presence of detectable antibody. One month after the
brucellergen test, just before the administration of the first dose of vaccine,
blood samples were again taken and the results of the serological tests
were compared with those of the original tests. The object of the second
set of tests was to determine any antibody response to an intracutaneous
injection of brucellergen, and to obtain a basis of comparison for subsequent
tests after administration of the vaccine.

Results of prevaccination studies. Approximately 14% of the individuals
were positive to the intracutaneous injection of brucellergen, and about
50% of these experienced systemic symptoms in addition to the local reac-
tions. Thus it would appear that a considerable percentage of the subjects,
who had been selected at random, had become sensitive to Brucella antigen.
On the other hand, only one member of the group which responded with
a positive reaction to brucellergen showed a slight agglutination in a 1: 20
dilution of the serum. Other investigators have reported similar rather
high rates of allergic sensitivity to Brucella antigen in random samplings
of the human population.

Tests on blood showed that 123 of the volunteers were negative, while
4 yielded partial agglutination in a 1: 20 dilution of their sera in the initial
test. Only one of these was also positive to the allergic test, as already
mentioned, and in addition showed marked phagocytic activity of the
blood. In all other instances no phagocytosis, or only a very slight degree,
was observed.

Tests on blood one month after injection of brucellergen. Only one
individual showed an appreciable rise in the agglutinin titre as a result of
the injection of brucellergen-i.e., from partial agglutination of a 1:20
dilution of serum to a titre of 1: 320. The subject in question was the one
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referred to above, in whom initial phagocytic activity of the blood had
been high and who had been positive to the brucellergen test. Of the other
subjects, only about 5% exhibited a very slight ch-.nge frcmn negative to
partial agglutination in a 1:20 dilution of the serum, and of these, 50%
had been positive to the allergic skin test. Thus it would appear that the
brucellergen test does not ordinarily cause a detectable rise in agglutinins.
which might interfere with a subsequent interpretation of the serological
test for the diagnosis of brucellosis. When the results obtained at the time
of the intracutaneous test were compared with those produced one month
after the injection of brucellergen no appreciable change was noted in the
phagocytic activity of the blood. Thus here, too, the application of the
allergic skin test would not seem to interfere with subsequent opsonic
tests of the blood for the purpose of determining the status of an individual
with respect to brucellosis.

Administration of ether-killed Br. abortus and associated reactions. The
individuals negative to the brucellergen test were injected with killed Brucella
vaccine one month later, at the time blood samples were obtained for the
tests described above. These subjects were divided into two equal groups:
group 1 received 1 ml of alum-precipitated vaccine, and group 2 was
given the vaccine in saline. The ether-killed vaccine contained approximately
1010 organisms per 1-ml dose, which was administered in each case by the
intramuscular route in the deltoid region. One month later, the men in
group 2 were given another 1-ml dose of vaccine in saline. Six months
after the initial injection of both groups, group 1 received 1 ml of alum-
precipitated vaccine, while the same dose of saline vaccine was administered
to group 2. Thus group 1 was given two doses of alum-precipitated vaccine
at a six-month interval, and group 2 received three doses of saline vaccine
within the same time interval.

After the first dose of alum-precipitated vaccine, all but two individuals
in group I experienced a slight to moderate local soreness which persisted
for two to four days, and in exceptional instances for as long as a week.
In addition, about 17% of the individuals concerned had various systemic
reactions in the form of elevation of temperature, malaise and headache.
These symptoms usually appeared within 12-24 hours and lasted for about
12 hours. On the other hand, no constitutional reactions followed the
administration of the second dose of vaccine six months later, the local
response on this occasion being similar to that associated with the initial
injection.

The reactions observed after the first dose of the saline vaccine
were comparable with those prcduced by the injection of the alum-preci-
pitated vaccine. Here, too, about 16% of the vaccinated individuals had
varying constitutional reactions of short duration, in addition to local
tenderness; two individuals had no reaction at all.

The response to the second injection of saline vaccine one month later
was considerably milder. None of the men had any complaints of a systemic
nature, six had no reactions at all, and the remaining members of the
group experienced local tenderness. The third injection of saline vaccine
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-five months after the second one-was accompanied by reactions very
similar to those observed after the second dose of the vaccine. It would
appear, on the basis of the observations made on the two groups of vacci-
nated men, that systemic reactions, when present, were associated with
the initial injection of the killed Brucella vaccine rather than with the
subsequent injections, up to an interval of 6 months-the longest studied
so far.

Immunological studies after the first series of vaccine injections. Blood
samples were obtained from the volunteers on three occasions, at two-
monthly intervals within the first six-month period. Agglutination tests as
well as opsonocytophagic tests have been carried out, and blood sera have
been retained for the study of their protective action in mice.

The majority of the serum agglutinin titres were in a range up to 1: 40.
However, titres up to 1: 160, and, exceptionally, up to 1: 320 were observed.
In general, they were highest in the first test and tended to decrease somewhat
thereafter. While, with the one exception discussed above, no phagocytosis,
or only a very slight degree, was observed in the original test, after injection
of the killed vaccine the overwhelming majority of men in both groups
showed a marked rise in phagocytic activity, which tended to decline towards
the end of the six-month period. The protective action of pre-immunization
sera and the effect of sera obtained from the volunteers after injection of
the vaccine have been compared by treating groups of mice with individual
serum samples, and then exposing them to a lethal dose of Br. abortus. A
large majority of mice treated with post-vaccination sera survived the
challenge dose, while a comparatively small percentage of those injected
with the original sera withstood the lethal infection.

Immunological studies after administration of a booster dose of vaccine.
Six months after the initial injection of vaccine, groups 1 and 2 were given
1 ml of ether-killed Br. abortus on alum and in saline, respectively. There
was a marked rise in the agglutinin titres as a result of the injection of a
booster dose of vaccine. The mean agglutinin titres of the two groups rose
to about two-and-a-half times the pre-injection titres, and were higher than
the titres observed two months after the initial injections of vaccine. The
phagocytic activity of the leukocytes, which had declined somewhat six
months after the initial injection of vaccine, showed a pronounced increase
when blood samples were tested two months after the booster dose of
vaccine.

This study is being continued with the object of determining further
the immunological response of the individuals in groups I and 2 to a booster
injection of alum-precipitated vaccine and saline vaccine, respectively.
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