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Abstract Methods

Burkholderia pseudomallei, the causative agent of melioidosis, has
been demonstrated to have two phases of infection. The acute phase
occurs shortly after infection and is most often associated with bacterial
sepsis, potentially leading to death, while the chronic phase occurs when
the infection persists symptomatically or is asymptomatic for many months
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Figure 2. Survival curves of BALB/c mice injected intraperitoneally with B. pseudomallei
K96243 and then co-housed with naive BALB/c mice. Infected mice were introduced
immediately after injection. All but two mice that were exposed to bacteria
succumbed to disease or were euthanized in accordance with early endpoint
euthanasia by day 39. Naive mouse A succumbed on day 92 and naive mouse B
succumbed on day 95.

Figure 1. Survival curves of BALB/c mice exposed to aerosolized B. pseudomallei
K96243 and then co-housed with naive BALB/c mice. Infected mice were introduced
immediately after exposure to aerosolized bacteria or 48 h later. All mice that were
exposed to aerosolized bacteria succumbed to disease or were euthanized in
accordance with early endpoint euthanasia by day 39. Naive mouse A succumbed on
day 41 and naive mouse B was euthanized on day 72.
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It is possible for mice that were exposed to B. pseudomallei via infection.

It is possible for mice exposed to aerosolized B. pseudomallei to spread
the bacterium to naive mice. While possible, this mouse-to-mouse

Introduction

Burkholderia pseudomallei is a gram-negative bacterium that can be
found in most tropical and sub-tropical areas throughout the world. Very
recently, B. pseudomallei was isolated from the Gulf-Coast region of
Mississippi, USA and was associated with at least three confirmed human
infections. A significant amount of research in both the public health and
the biodefense research communities has been conducted but many
important questions remain unanswered, including the mechanisms of
recrudescence and persistence in animal infection models. In these
studies, we wanted to explore the possibility of re-infection in a highly

controlled laboratory setting using the BALB/c mouse model after exposure

to aerosolized B. pseudomallei or after receiving B. pseudomallei via an
intraperitoneal injection. While, infrequent, we have documented that
clinically affected mice can infect naive mice when co-housed. While it is
impractical to avoid co-housing laboratory rodents, the fact that ill animals
can either infect naive animals or animals that had previously resolved the
infection due to the administration of an experimental medical
countermeasure must at least be considered when interpreting in vivo
data, particularly from long-duration therapeutic studies.

transmission occurs at very low frequency. In this study a total of 48 naive
mice were co-housed with mice that were overtly showing clinical signs of
melioidosis and only 2 became appreciably affected within 99 days
(transmission rate of 4.2%) (Figure 1). Interestingly, the naive mice that
became ill were house in a ventilated cage and the mice were not co-
housed until 48 h after exposure to aerosolized bacteria. The two naive
mice that eventually succumbed to disease or were euthanized had
bacteria in the spleen and lungs at high levels (Table 1). The remaining
surviving mice had no detectable bacteria in the lungs and spleens and no
evidence of an antibody response to B. pseudomallei at the end of the
study.

Mice infected intraperitoneally with B. pseudomallei have significant
bacterial burdens in their lungs despite never having been exposed to
aerosolized bacteria. To understand possible scenarios as to how the 2
naive mice became infected, we wanted to evaluate the lung burden after
parenteral infection. As described in Table 2, mice (n=13) that were
infected with B. pseudomallei via intraperitoneal injection had significant
bacterial burden in the lung, which could have resulted either from re-
aerosolized bacteria or hematogenous spread.

intraperitoneal injection to spread the bacterium to naive mice. To
understand if this mouse-to-mouse transmission was only associated with
inhalational melioidosis, we completed a study that co-housed
intraperitoneally infected mice with naive mice. In this study, the results
were nearly identical to the inhalational model experiment. Two naive
mice became infected during the study. These mice were housed in the
same ventilated cage. In this study there was a total of 24 naive mice and
2 became infected within 140 days (transmission rate of 8.3%). The two
naive mice that eventually succumbed to disease or were euthanized had
bacteria in the spleen and lungs at high levels (Table 1). The remaining
surviving mice had no appreciable bacterial colonization in the lungs and
spleens and no evidence of an antibody response to irradiated whole-cells
of B. pseudomallei K96243 at the end of the study.

Table 2: Bacterial burden identified in mice after injection with B. pseudomallei

Organ CFU/g
Spleen  1.14x10% (2.52x10%7.42x10°)
Lung 2.45x10° (0-2.67x10°)

4. This low-level of transmission is unlikely to impact the results of
vaccination experiments performed with C57BL/6 mice due to their
increased resistance to B. pseudomallei, but this was not
investigated.

5. This low-level of transmission should be considered for long-duration
therapeutic studies, although the significance of this is equivocal, but
measures to prevent this may be considered.
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