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Abstract : An Asian water monitor Varanus salvator with physical wound due to bite which was subsequently infected
with bacterium resulting to hemorrhage and pus in the skin blisters, abdominal distention and septicemia. Morganella
morganii was isolated and identified from the blood and kidney of the reptile, and confirmed by PCR and biochemical
tests. The sensitivity of isolated strains to different groups of antibiotics was also evaluated using the disc diffusion
method. Pathogenicity test using M. morganii (SNUFPC-MMO1) (1.6 x 10" CFU/mouse) to suckling and adult mice
resulted to the death of all mice. This paper describes the first isolation of M. morganii from Asian water monitor

in Korea.
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Introduction

Morganella morganii is a gram-negative rod and facultative
anaerobic bacteria; formerly, this organism is known as Pro-
teus morganii and was classed in the genus Proteus (10,20).
The genus is one member of the Profeeae tribe that includes
Proteus and Providencia. It consists of one species, M. mor-
ganii, with two subspecies, morganii and sibonii (2), depend-
ing on the ability to utilize trehalose (8). M. morganii strains
that ferment trehalose were designated as M. morganii ssp.
sibonii and those that are not able to utilize this carbohydrate
were designated as M. morganii ssp. morganii (8,19). The
Asian water monitor Varanus salvator is the second largest
lizard species in the world and is widely used for commer-
cial purposes (17). These lizards consume a wide variety of
prey, including commensal vertebrates (e.g. rats, chickens) and
invertebrates (e.g. insects, crabs) (18).

Case

An Asian water monitor was presented for postmortem
examination. The Asian water monitor (total length 211 cm,
weighting 17.8 kg) had come from one of the private com-
mercial aquarium in Seoul, South Korea that was reared for
public exhibition. It was reported to have a physical wound
in the left brachial area due to bite. The animal died due to
symptoms such as anorexia, lethargy and depression persist-
ing for two weeks. Shortly after death, its body was submit-
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ted to the College of Veterinary Medicine, Seoul National
University for postmortem examination.

At necropsy, gross findings included hemorrhage and pus in
the skin blisters as well as abdominal distension were observed.
The tissues of the internal organs were observed to be
necrotic and lytic, hemorrhagic and vesicular abscesses were
scattered throughout the liver (Fig 1). Sterile swabs from kid-
ney and blood samples were collected aseptically and were
inoculated on to blood agar (Komed, Seoul, Korea) supple-
mented with 5% defibrinated sheep blood and incubated for
24 h at 25°C. After incubation, single colonies from plates
with dense, virtually pure culture growth were re-streaked on
the same media. The suspected colonies were collected and
performed for Gram staining, motility, catalase and oxidase
tests. It was identified through PCR assay and Vitek II sys-
tem in order to confirm the level of subspecies. We used PCR
primers which were previously developed for specific detec-
tion of M. morganii based on the 16S rDNA sequence (9).
The result of biochemical test was compared to reference
strain from Bergey’s Manual of Determinative Bacteriology.
Antimicrobial susceptibility test of the isolate was performed
using 25 antimicrobial drugs (amikacin, ampicillin, amoxicillin/
clavulanic acid, carbenicillin, cefepime, cefixime, cefopera-
zone, cefotaxime, chloramphenicol, ciprofloxacin, colistin, enro-
floxacin, gentamicin, kanamycin, nalidixic acid, neomycin,
nitrofurantoin, norfloxacin, ofloxacin, oxytetracyclin, poly-
myxin B, sulfamethoxazole/trimethoprim, tetracycline, tobra-
mycin and trimethoprim) through the standard method used
by Bauer et al. (1) on Muller Hinton agar (MHA; Difco, USA).
Result of the identification revealed that the isolated bacte-
rium was Gram negative, rod in shape and motile. Using M.
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Fig 2. Amplification products obtained using the specific primer
for detection of Morganella morganii. Lane M: 100 bp DNA lad-
der; Lane 1: PCR positive for M. morganii using specific primer
(809bp); Lane 2: negative control.

morganii specific PCR primers, the present result revealed
positive band at 809 bp (Fig 2) similar to the result previ-
ously reported (9). The isolate also showed a positive result
on the catalase but negative in oxidase tests. Based on the
results of PCR and biochemical tests, the strain was identi-
fied as Morganella morganii. Additionally, based on its inabil-
ity to ferment trehalose, the isolated strain was further classified
as M. morganii ssp. morganii (Table 1) (13). It was further
characterized that the present isolate was lysine decarboxy-
lase (LDC)-negative and ornithine decarboxylase (ODC)-posi-
tive (Table 2) in which the final biochemical identification
was M. morganii ssp. Morganii Biovar A. The results of the
susceptibility pattern in some antibiotics (Table 3) of M. mor-
ganii ssp. morganii (SNUFPC-MMO1) isolate of the present
study were almost similar to the results of Penner et al. (15)
regarding antibiotics investigation of the Morganella strain.

7

Fig 1. Necropsy in Asian water monitor. (A) Vesicular abscesses were scattered throughout the liver (arrow). (B) Internal organs were
hemorrhagic liquefied necrosis.

Table 1. Trehalose test for differentiation of M. morganii
subspecies

M. morganii subspecies Trehalose
M. morganii ssp. morganii -
M. morganii ssp. sibonii +

SNUFPC-MMO1

Table 2. LDC and ODC tests for differentiation of M. morganii
ssp. morganii Biovar type

Biovar type LDC OoDC
M. morganii subsp morganii Biovar A - +
M. morganii subsp morganii Biovar B + +
M. morganii subsp morganii Biovar C - -
M. morganii subsp morganii Biovar D + -
SNUFPC-MMO1 - +

SNUFPC-MMO1 isolate was resistant to nalidixic acid, chloram-
phenicol, and aminoglycosides but not to tobramycin and gen-
tamicin which was the opposite result previously reported (15).
In order to determine whether the SNUFPC-MMO1 isolate was
pathogenic to mammals or not, the isolate was intraperito-
neally injected with a concentration of 1.6 x 10" CFU/mouse
to five suckling and adult mice. All mice died after 48 hours.
Upon necropsy, hemorrhage and necrosis were observed in the
kidney and liver (Fig 3). Re-isolation and identification of the
bacteria from the kidney and blood were done using culture
and Vitek II system in order to fulfill the Kock’s postulates
and the results showed the same bacteria (data not shown).

Discussion

Like other Enterobacteriaceae, M. morganii is found in the
environment and in the intestinal tract and feces of human
beings, mammals, and reptiles as component of the normal
microflora (21). It was frequently encountered in postoperative
and immunocompromised humans, other mammals, avians, and



Isolation and Characterization of Morganella morganii from Asian Water Monitor Varanus salvator 393

Table 3. Antibiotics susceptibility test for M. morganii ssp.
morganii isolates

Antibiotics (ug) —Strain

SNUFPC-MMO1
Amikacin (30) +
Ampicillin (10) +
Amoxicillin/Clavulanic acid (30) -
Carbenicillin (100) ++
Cefepime (30) +
Cefixime (5) -
Cefoperazone (75) +
Cefotaxime (30) +
Chloramphenicol (30) +
Ciprofloxacin (5) ++
Colistin (20) +
Enrofloxacin (5) +
Gentamicin (10) ++
Kanamycin (30) -
Nalidixic acid (30) -
Neomycin (30) +
Nitrofurantoin (300) +
Norfloxacin (10) +
Ofloxacin (5) +

Oxytetracyclin (30) -
Polymyxin B (300IU) +
Sulfamethoxazole(23.75)/ Trimethoprim (1.25) -
Tetracycline (30) +
Tobramycin (10) ++
Trimethoprim (5) -

— (0 mm), + (1~10 mm), ++ (10~20 mm).

reptiles (5,14). When the host immunity was decreased, it
becomes an opportunistic secondary invader and can be iso-
lated from the blood, respiratory tract, wounds, and urinary
tract in humans (7) that causes sepsis, pneumonia, urinary
tract infections, wound infections, musculoskeletal infections,
central nervous infections, pericarditis, chorioamnionitis, empy-
ema, and spontaneous bacterial peritonitis (4,13). In animals,
it has been isolated from the tissues of broiler chickens and
considered as the possible cause of swollen head syndrome
or respiratory disease (11,20). Lung lesions in animals asso-
ciated with this bacterium have been described in a jaguar (3).
M. morganii infections in reptiles has been reported in cases
of American alligators with septicemia (12), and severe sup-
purative polyarthritis, secondary bacteremia in a West Afri-

Fig 3. Necropsy in adult mouse. Liver showed a hemorrhagic
necrosis and discoloration.

can dwarf crocodile (6). Generally, M. morganii causes disease
in sites previously infected by other organisms, and may cause
pyogenic infection if it is accidentally introduced into the
body (16).

So far, the isolation of M. morganii has been reported in
many cases from reptiles in other countries but not yet in
Korea. In the present case, we identified M. morganii ssp.
morganii Biovar A by PCR and biochemical tests. This report
describes the first isolation of M. morganii from a large lizard
known as Asian water monitor Varanus salvator in Korea. A
wound infection due to bite was observed in which the M.
morganii as an opportunistic secondary agent had entered
and possibly cause septicemia to the animal. The isolation of
M. morganii in kidney and blood in the animal as pure culture
indicates that the bacterium was present in large numbers and
was the possible primary cause of septicemia. The possibility
that the animal was immunosuppressed could not also be
excluded.

The results of antibiotic susceptibility test of the present
study had slight difference from previously reported results
of Penner et al. (15). We could consider two possibilities about
these results. First, there was variation among the strains in
susceptibility to antibiotics. Second, acquired resistance due to
abuse and misuse of antibiotics, because the private commer-
cial aquarium that submitted this sample used various antibi-
otics in treating their animals. Additionally, based on the results
of the pathogenicity test on mice, this case documents the
pathogenic potential and also a potential risk for transmitting
M. morganii to immunocompromised individual include human.
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