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Abstract

Senotrophomonas maltophilia is a globaly emerging
pathogen. Wereport here the first case of Senotrophomonas
maltophilia associated septicaemia and death of leopard
(Panthera pardus pardus). The bacterium was isolated in
pure culture from lung tissue of the leopard with thoracic
wounds. The isolate belonged to the same clade, confirmed
through 16s rRNA gene sequencing, of S. maltophilia that
was reported to cause mastitis in a cow in Gujarat in India
and had similar antimicrobial drug resistance pattern
indicating the potential of S. maltophilia to infect several
hosts.

Keywords: Emerging pathogen; MDR; 16s rRNA gene
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I ntroduction

Senotrophomonas maltophilia (Sm), an emerging pathogen
[1], is a non-fermentative gram-negative bacillus that has
previoudy been named as Pseudomonas maltophilia and
Xanthomonas maltophilia. Primarily it is an opportunistic
pathogen in humans mainly affecting immunocompromised
patients. World Health Organisation (WHO) recognized this
bacterium as one of the underestimated nosocomial
pathogens and it was ranked as the ninth most important
chalenging pathogen in infectious disease studies. Over the
past two decades, it transformed from non-pathogenic
environmental colonizer to serious life-threatening
organism. The natura reservoirs of S. maltophilia include
the rhizosphere, freshwater and soil [1]. The major concern
with S maltophilia infections is its intrinsic resistance to
multiple antibiotics and biofilm formation in various
environments. Because of this pathogen's inherent resistance
to various antibiotics, clinicians have few treatment options.
This pathogen is either missed or misidentified in routine
laboratory diagnosis due to its close resemblance with
Pseudomonas aeruginosa, Burkholderia cepacia complex,
Acinetobacter baumanii and Alcaligenes faecalis. With
advancements in the identification of bacteria as Matrix-
Assisted Laser Desorption lonization-Time of Flight Mass
Spectrometry  (MALDI-TOF MS), Polymerase Chain
Reaction (PCR), Rea-Time PCR, Next-Generation
Sequencing (NGS) techniques, Loop-Mediated |sothermal
Amplification (LAMP), and Diagnostic DNA microarrays,
thereports of S. maltophilia are on increase.

In animads the reports of S maltophilia infections are
limited and sporadic. It is reported both as primary and
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secondary opportunistic pathogen of the respiratory tract
[2,3] of horses, dogs, cats, and pythons suffering from
chronic respiratory disorders, [4] Reproductive and Urinary
Tract Infections (UTI) in dogs [5,6] and aso from milk and
milk products [7]. In India, S maltophilia is reported
associated with subclinical magtitis in cows in Gujarat [8]
and skin ulcers in pigs in Kerda Here we report the
isolation and identification of S maltophilia from lung
sample of a Leopard (Panthera pardus pardus) died of
septicemic infection [9].

Materials and Methods

Bacterial Culture

The death of a male adult leopard with multiple injuries was
reported at Moradabad Forest Department, Uttar Pradesh.
The carcass was submitted to necropsy examination at the
Centre for Wildlife Conservation, Surveillance and
Management, ICAR - Indian Veterinary Research Ingtitute,
|zatnagar. Systemic necropsy examination revealed an open
wound between 11" and 12™" ribs with a fracture of the last
thoracic vertebrae. Both the lungs’ lobes had multiple
consolidated patches with small pus pockets. All the viscera
organs had severe vascular lesions like congestion and
haemorrhages. The Lung Tissue (20 LG) was submitted to
the Clinical Epidemiology Laboratory for the bacteriological
examination.

The sample was initially plated onto 5% sheep blood agar,
MacConkey agar (BBL-Difco, USA) and Vancomycin-
Imipenem-Amphotericin B (VIA) agar [10] and incubated at
37°C for 24hrs to 48hrs. Well isolated 5 colonies were
picked up for further characterization based on growth,
staining and hiological characteristics [11] for oxidase
production, esculin hydrolysis, lysine and ornithine
decarboxylaion, tween 80 hydrolysis, maltose fermentation,
production of gelatinase, DNase, lecithinase, esterase,
blackening of lead acetate paper on TSB (for H.S),
microscopic morphology and motility [12,13]. The isolate
was processed for Matrix-Assisted Laser Desorption
lonization-Time of Flight Mass Spectrometry (MALDI-TOF
MS) based identification using the MALDI Biotyper® Sirius
system.

Molecular Identification

The isolates were finaly confirmed by sequencing 16S
rRNA amplicons. To perform PCR, DNA extracted from
freshly grown pure culture using the snap chill method was
used as the template DNA, and primers used were 16s For-
5-GACTCCTACGGGAGGCAGCAG-3 and 16s Rev -5-
CTGATCCGCGATTACTAGCGATTC-3 targeting the 16s
rRNA region. The amplification was performed for 35
cycles of denaturation, annealing, and extension at 94°C for
one minute, 55°C for 30 seconds, and 72°C for two minutes
respectively, with a final extension of 72°C for 5 minutes,
PCR products were run on 1.2% agarose for gd
electrophoresis and results were documented using
Chemiluminescence gd
(Alphalmager HP, Premas Life Sciences Pvt. Ltd New
Delhi, India). The PCR product was custom sequenced from

documentation system

Eurofins Genomics India, New Delhi, India. The sequences
were aligned using NCBI Basic Local Alignment Search
Tool (BLAST) search tool
(https.//blast.nchi.nim.nih.gov/Blast.cgi) to find the
matching sequences available in the GenBank database. For
phylogenetic analysis, 16s rRNA gene sequences of
different S maltophila strains were retrieved from DNA
Data Bank/ GenBank and aligned in MEGA 7.0.26 software.
The best-fit model was identified by Modd Finder [14] and
a phylogenetic tree was congtructed by the Maximum
Likelihood method in the IQ-TREE 1.6.12 online platform
[15,16]. The confirmed representative isolate was deposited
in the repository of the Veterinary Type Culture Collection
Centre (VTCC), ICAR-IVRI, Izatnagar for future reference.

All confirmed isolates were subjected to Antimicrobial
Susceptibility Testing (AST) using the disc diffusion
method on Mueller-Hinton agar (BBL-Difco, USA) as per
CLSl guiddines [17]. The isolate was maintained on a
nutrient agar dant till the end of the study.

Results and Discussion

The lung tissue received in the laboratory showed single
type of colonies appeared on al three plating media after 24
hrs of incubation at 37°C. Colonies were lavender-coloured
on 5% sheep blood agar, tiny transparent on MacConkey
agar and green coloured with a blue hao on VIA agar
(Figure 1). The visible f-haemolysis could be observed after
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72 hrs of incubation at 30°C on 5% sheep blood agar.
Results of biochemical results (Table 1) were in
concordance with those mentioned in Bergey’s Manual of

Determinative Bacteriology [18].

Figure 1. Senotrophomonas maltophilia  colony
morphology. A: Green-coloured colony with blue-coloured
halo on VIA agar medium at 30°C for 24 hrs; B: Lavender

green-coloured colony on sheep blood agar at 30°C for 24

hrs.
Table 1. Biochemica  characteristics of  the
Senotrophomonas maltophilia isol ates.
Biochemical Interpretati = Biochemical Interpret
tests ons tests ations
Esculin
hydrolysis Positive Oxidase Negative
Lysne and
Ornithine
decarboxylase | Positive DNase Positive
Maltose
fermentation | Positive Lecithinase Positive
Tween 80
hydrolysis Positive Esterase Positive
Blackening of
leed acetate
Gelatinase paper on TSB
production Positive (for H2S) Positive
Motility Positive

Senotrophomonas maltophilia is reported both as a
coloniser and disease-causing agent in animals. However, in
animal clinical settings, it is difficult to diginguish

contaminants from infections [19] but the isolation of S

maltophilia in pure culture from a leopard having an open
wound in the thoracic cavity indicates the possibility of it
being the main cause of infection without excluding chances
as a secondary invader. The isolation of S maltophilia from
animals may not always be of contamination origin but may
also be the cause of severe infections.
Antimicrobial Susceptibility Assay
All five isolates of Senotrophomonas maltophilia tested in
triplicate were resistant to most of the p-lactam antibiotics
including imipenem. (Table 2) smilar to those reported
earlier [5-7]. The S maltophilia bacterium carries a similar
level of drug resistance in nature even while on herbaceous
plants used as animal feed [20,21] and also when causing
clinical infections [22]. The broad range of drug resistance
often necessitates performing Antibiotic Susceptibility Tests
(ABST) before initiation of the treatment especially in cases
where chronic infections are present. The high levels of
drug-resistance in S maltophilia is thought to be due to
presence of multiple efflux pump operons and resistance
coding genes among both clinical and environmental
isolates [23]. The isolates of S. maltophilia were susceptible
to ceftazidime and ticarcillin-clavulanate, however, in
ceftazidime susceptibility testing potential inaccuracies have
been reported [22]. The susceptibility of the S. maltophilia
isolates to Trimethoprim/Sulfamethoxazole (TMP/ISMX),
fluoroquinolones or a combination of B-lactam antibiotics -
lactamase inhibitors concurs with the recommendation of
the use of these antimicrobials in animals[24,25]. However,
resistance to TMP/SM X, a choice for veterinary therapeutic
uses, is frequently reported in recent years [26-28].
Table 2: Antibiotic susceptibility assay results of the
Senotrophomonas maltophilia isolate.

Antimicrobials Results | Antimicrobials | Results

Imipenem (10

Amikacin (30 pg) S Vs)] R
Amoxycillin (30

pg) + clavulanic Nitrofurantoin

acid (10 pg) R (300 pg) S
Tazobactam (10
Ampicillin(10pg) | R Vs)] R
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Tetracycline (30
. StrainID Species  Source Country Year
Ceftrl axone (10 'vg) R p*g) S :::z: :‘:A‘;an oropharyngeal swab Cjnrjj Kingdom
- — = Human sputum Taminads, g
Kanamycin (30 ol
15 Chrysemys picta, wild animal e R ki
AZtreonam (30 "‘Q) R ug) S | (o — :(S:: SZS;:\J: fade (li‘zechrﬂeﬁ‘ccv
I Ao Human brain Spain
Streptomycin g e e s s
o Water and sediment, Arctic Ocean Kerala, India
Cefotaxime (10 ug) R (100 pg) R -y e
T WHENCED Human oral cavity USA i
Er 1 o kel e
tapena-n( 0 Mr e auman Mailr[us 'mll:d ’ Z
. g This study e— 20168 Lung swab \tar P
Colistin (10 I"lg) S ug), S Y ] wor élmﬂfmamm environments  Palangu, inda
| et lacier
Gentamicin (10 _:] E:‘:‘;ro::i:{d environments
Polymixin B S Vs)] S Figure 2: The phylogenetic tree based on partia sequence
Cefotaxime of 16S Ribosomal RNA gene with different

[Clavulanic acid

Ceftriaxone (30 ug) | R (30 pg) R
Ceftazidime (30 Ciprofloxacin (5
1) S Vs) S
Erythromycin (15 Cefepime (30
e)) R HO) R
Ticarcillin (75 Co-Trimoxazole
pg)/clavulanic acid 25 Hg
(10 pg) S (23.75/1.25g) | S

Molecular Detection

The 16s rRNA sequence of the 934-bp amplicon, had
99.89% homology with S maltophilia reference using the
BLAST tool. The partial gene sequence of the amplicon was
submitted to the NCBI (Accession number: OP199038). The
phylogenetic analysis of the 16s rRNA partial sequence of S.
maltophilia isolates using the maximum likelihood method
created with TN+F+I mode (Figure 2) identified the close
relatedness of the isolate with other clinica and
environmental isolates from India. The isolate in the present
study belonged to the same clade as of S maltophilia
isolated from mastitis milk of a cow in Gujarat, India [8].
Further complete genome analysis of the isolate may
provide novel findings Recently, a comparative whole
genome analysis of 104 S. maltophilia strains from animals
with human and environmental strains supported the
hypothesis that animals may be acting as a reservoir for

human infections [29].

Senotrophomonas maltophila strains.

Conclusion
The study suggested that S. maltophilia might be circulating
as a wide host range pathogen in India. Stenotrophomonas
maltophilia and other non-fermentative gram-negative
bacilli organisms should be considered as an important
pathogen in routine clinical diagnosis, especialy in the
chronic form of any bacterial infections and affecting
respiratory system.
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