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Abstract
Klebsiella spp. is a genus of the gram-negative Enterobacteriaceae family. They are found in many environments and are
part of the natural microflora of soils, effluents and surface water and in some plants. Klebsiella spp. is an opportunistic
agent and mainly attacks subjects hospitalized with severe diseases as well as many fragile animals. This paper reports the
occurrence of Klebsiella pneumoniae infection in a nishikigoi carp, Cyprinus carpio, widely used as an ornamental fish in
aquaria, for food, and for production of pituitary extracts for induction of reproduction. In a closed system used for the
domestic cultivation of ornamental fish, a carp was found with an injury indicative of bacterial infection. A tissue sample
from a lesion was triturated, plated on Blood Agar, and incubated at 37° C for 24 hours to confirm and isolate the possible
pathogen. Biochemical tests were conducted to identify the strain based on manual methods described in the literature. In
accordance with the phenotypic and biochemical tests conducted, Klebsiella pneumoniae was the organism present in the
carp lesion.
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Introduction
The genus Klebsiella spp. (Enterobacteriaceae)
was named in honor of Edwin Klebs in 1885 by Trevisam.
Klebsiella spp. are gram-negative microorganisms found in
different environments and are part of the natural
microflora of soils, effluents, and natural water
environments and in some plants. Among the species
found in this genus, Klebsiella oxytoca and Klebsiella
pneumoniae are known human pathogens and are
responsible for several cases of severe infections and
deaths in hospital settings (5).

Klebsiella spp. are opportunistic agents and
mainly attack individuals hospitalized with severe diseases
(e.g., Diabetes mellitus and AIDS) and other pathologies,
such as urinary tract infections, bacteremia, chronic
atrophic rhinitis, arthritis, enteritis, sepsis, and meningitis
in children (3). K. pneumoniae is commonly known as the
cause of pneumonia, and colonization in humans occurs
from various sources, usually environmental, that have
suffered some type of anthropic change (5). K. pneumoniae
is a microorganism reported in hospital settings, but there
are no reports in the literature showing the occurrence of
these bacteria in infectious processes in fish.
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This paper reports the occurrence of infection by
K. pneumoniae in a nishikigoi carp, Cyprinus carpio
Linnaeus, 1758, widely used as ornamental fish in aquaria
and eventually as a food source.
Case Report
In a closed system for the domestic cultivation of
ornamental fish (an ornamental lake), a nishikigoi carp was
found with an injury indicative of bacterial infection. For
the confirmation and isolation of the possible pathogen, a
tissue sample from the lesion on the animal (left side, near
the caudal peduncle) was triturated, plated on Blood Agar
and incubated at 37°C for 24 hours. The presence of a
single colony type was observed after growth, rose
colored, brilliant, with an elevated aspect and mucoid
consistency.
Staining was performed by the Gram method and
indicated that the organism was gram negative.
Identification was facilitated by seeding additional
samplings in MacConkey Agar to obtain a pure cell to
carry out the manual biochemical tests (Urease, Citrate,
Lysine, Gas and Lactose) based on the methodology
described by (7).
The biochemical tests identified K. pneumonia as
the microorganism in the injured tissue. As opposed to
most infections that occur by Aeromonas spp., we could
observe the difference between K. pneumoniae and
Aeromonas spp. through the biochemical tests. In our tests,
K. pneumoniae showed positive results for urease, citrate,
lysine, gas, and lactose, proving that the infection was
caused by this microorganism. However, the hypothesis of
an infection by Aeromonas spp. was rejected because
Aeromonas spp. only presented a positive result for lysine,
using the previously described tests. The hypothesis
suggested that the colonization of K. pneumoniae might
have initially occurred because of an infection contracted
through improper handling, leading to the transmission of
this bacterium to the fish. (Figure 1).
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Most of the infections caused by Klebsiella spp.
occur in hospital settings. The number of infections by
these microorganisms increases with the changes in
antimicrobial susceptibility. The transmission of this
organism can occur through direct contact or any other
contact that will disperse the bacteria in the hospital
environment and affect hospitalized patients (1, 4).
For this study, it can be inferred that the
transmission path of the microorganism can be attributed
to the improper handling of the fish, the improper
maintenance of the culture system, or even the
contamination of the water source of the supplying lake;
nonetheless, a microorganism that is not part of the natural
microflora environment was introduced, thus causing a
serious infectious processes within the animal (6).
Researchers (8, 9) conducted a study on food
handlers to search for possible causes of potential
microbial contamination, where K. pneumoniae and
Enterobacter aerogenes were found to be microorganisms
that may be potential contaminants in the hands of food
handlers.
Comparing these two studies, both studies show
the danger of an inadequate asepsis in the transmission of
pathogens in food and other products or organisms that
may come into contact with humans.
Brown and Seidler, 1973 (2) reported the isolation
of K. pneumoniae in the Oregon River near a pulp mill that
casts its effluents into the river. Therefore, it can be stated
that this bacteria comes from anthropogenic sources and
not from natural sources.
Conclusion
K. pneumonia was present in the lesion on the
carp. The infectious process caused by this microorganism
occurred due to inadequate manipulation by food handlers.
It can be concluded that an inadequate asepsis can cause
many infections leading to problems in fish health.
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