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Case Report

FIRST REPORT OF Paenibacillus cineris FROM A BURMESE PYTHON
(Python molurus bivittatus) WITH ORAL ABSCESS
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Abstract: We report a case of oral abscess caused by Paenibacillus cineris in a pet Burmese python. Microbiological and
nucleic acid sequencing showed high similarity to the reference strain P. cineris (113XG30) isolated in China. Although Paeniba-
cillus spp. are environmental bacteria, we highlight the importance of careful consideration of such unusual organisms in exotic

reptiles.
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Introduction

Various published investigations are demon-
strating the normal microbiata of the oral cavity
in snakes (1-3). For instance, it has been stated
that gram positive genera such as Staphylococ-
cus and Corynebacterium are predominant in the
oral cavities of healthy snakes while gram nega-
tive genera such as Pseudomonas and Providencia
are mainly predominant in snakes with stomatitis
(3). Although snake oral health can be affected by
such bacteria, there is not enough documented
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data showing rare bacterial agents isolated from
snakes with stomatitis. In the present study for
the first time, we identified Paenibacillus cineris
isolated from the abscess contents of a python
received from a vet hospital using phenotypic, bio-
chemical and genotypic taxonomic approaches.

Recent advances in molecular typing methods
for bacterial taxonomy have enabled microbiolo-
gists to a growing appreciation that a variety of
rare organisms may also be recovered from the
infectious conditions of exotic species. The pres-
ent study aimed to describe the recovery of Paeni-
bacillus cineris from an abscess in a python with
head swelling.
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Case description

A previously healthy python (male, weighting
27.5 kg) presented with respiratory problems
and dysphagia for about a week, progressive
restlessness and swelling around the oral cavity,
was referred to the pet hospital of the faculty of
veterinary medicine (University of Tehran, Iran).
At the physical examination, an abscess about
2 cm in diameter located in the tissues in the back
of the throat behind the posterior pharyngeal wall
was observed. To remove the infection and prevent
complications it was decided to drain and extract
the abscess. For this purpose, the snake was
anesthetized by intramuscular (IM) injection with
ketamine medicine (KETAMINA MOLTENI, Italy;
20 mg/kg). Then, the surgical site was disinfected
with 1.0% chlorhexidine and sterile 0.9% saline
(4) and interior fluid and caseous pus contents
were extracted for microbiological assessments.
Analgesics should be used each time when the
animals are subjected to painful sensations.
Unfortunately, the knowledge of pain perception
in snakes is quite limited. Mitchell et al. (2009)
recommended using of pain relieving agents such as
butorphanol (0.5 1 mg/kg IM), carprofen (2-4 mg/
kg IM, PO) and meloxicam (0.5 mg/kg PO). Thus,
for analgesic purposes and less stress induction
to the animal, meloxicam (ABURAIHAN, Iran; 0.5
mg/kg PO, once after operation) was administered.
After operation, the python was fed every 4 days
by mice pinkies soaked in warm chicken broth by
using feeding forceps.

Microbiological identification of pathogenic
agent

The isolation and identification of the pathogen
agent was carried out according to the protocols
described by Leao et al. (5) and Saez-Nieto et al.
(6) respectively. Briefly, the aspirated pus sample
was plated on Columbia agar with 5% defibrinated
sheep's blood and Mac Conkey agar for 24 to 48
hours in the aerobic atmosphere at 37°C. After
overnight incubation, yellow colonies with irregular
edges and mucoid appearance were observed on
enriched Columbia agar and there was no growth on
Mac Conkey selective agar. Microscopic examination
of colonies showed Gram-negative sporulated
bacilli, and some endospores were demonstrated.
The isolate was assessed by further biochemical
and phenotypic tests as described in Table. 1.

Molecular identification of Paenibacillus
spp. based on partial sequencing of 16S
rRNA

Genomic DNA extraction was carried out on
colonies microbiologically suspected to Paeniba-
cillus spp. by using an alkaline lysis method (7).
Then, extracted genomes were subjected to PCR
for amplification of a 900-1000 bp fragment of
16S rRNA belonging to the genus Paenibacillus.
Identification and amplification of 16S rRNA were
carried out using universal primer pairs (8).

The nucleotide sequence of the amplified
fragment was analyzed with an ABI 3730XL
DNA Analyzer according to an automated Sanger
dideoxy fluorescent nucleotide method and the
obtained sequence was deposited in GenBank with
accession number: MT158489. Then, the BLAST
software was applied to determine the homology
of the amplified fragment to DNA sequences
existing in GenBank and the phylogenetic tree
was constructed by the neighbor-joining model in
MEGA-6.

Antimicrobial susceptibility

According to the previous antimicrobial
susceptibility profiles of Paenibacillus spp. (5-6),
eleven antimicrobials (PADTAN TEB Company,
Iran) including imipenem (10 pg), ampicillin
(10 ug), penicillin (10 pg), polymixin B (300 ng),
trimethoprim sulfamethoxazole (75 ug), cefotaxime
(30 pg), enrofloxacin (5 ug), erythromycin
(15 pg), gentamicin (10 ug), rifampicin (5 upg),
and vancomycin (30 pg) were examined for
susceptibility assessments on Mueller-Hinton
agar enriched with sheep’s defibrinated blood.
Disc diffusion (Kirby-Bauer) test was performed
on the isolate for antimicrobial susceptibility
evaluations. Briefly, a suspension of the isolate (of
approximately 1-2 x 10® CFU/mL) was prepared
to a 0.5 McFarland standard, then spread evenly
onto Mueller-Hinton agar in the Petri dish and the
mentioned discs were placed onto the surface of
the agar. Then, after overnight incubation zones
of growth inhibition around each of the antibiotic
discs were measured to the nearest millimeter.
The interpretation of results were based on the
clinical and laboratory standards institute (CLSI)
guidelines.
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Table 1: Phenotypic and biochemical characteristics of Paenibacillus isolate from a pet python. Adapted from Leao
et al. [5] and Logan et al. [9]. ONPG = O-nitrophenyl-f-D-galactopyranoside; PYR = pyrrolidinyl-B-naphthylamide

Tests Results Tests Results
Gram stain Gram-negative sporulated bacilli Esculin +
Oxidase + Urea -
Motility + ONPG +
Oxidation of Glucose - PYR +
Xylose - Growth on Mac Conkey -
Maltose - 42 °C +
Sucrose - Citrate agar -
Lactose 10% - NacCl (6.5%) -
Lysine decarboxylase - NacCl (0%) +
Ornithine decarboxylase - Production of H,S -
Arginine dihydrolase - Indole -
Hydrolysis of Gelatin - Nitrate reduction +
DNase activity - Gas from nitrate +

LC127090.1 Paenibacillus favisporus gene for 165 ribosornal RNA partial sequence strain: JCA-1313
MG926606.1 Paenibacillus humicus strain OB3B-F 165 ribosomal RNA gene partial sequence
KY622528.1 Paenibacillus favisporus strain LBO66a 16S ribosomal RNA gene partial sequence
MH198280.1 Paenibacillus sp. strain UCCB 144 165 ribosomal RNA gene partial sequence
JN592451.1 Paenibacillus cineris strain CRRI-34 163 ribosomal RNA gene partial sequence
MH260983.1 Paenibacillus cineris strain MGB2010 165 ribosomal RNA gene partial sequence
FJ174B600.1 Paenibacillus cineris strain 113XG30 165 ribosomal RNA gene partial sequence

- @ 03-11541-8 -27F

100 | LJ><I'.’l11EiJAL1 Paenibacillus sp. C82 168 ribosomal RNA gene partial sequence

L]

9L NR 043166.1 Paenibacillus thizosphaerae strain CECAPOB 1BS ribosomal RNA partial sequence

- MH160186.1 Paenibacillus cellulositrophicus strain 47Y IRAN 163 ribosomal RNA gene partial sequence

e JX290557 .1 Paenibacillus azoreducens strain D-TSB-7 16S ribosomal RNA gene partial sequence
JQ073763.1 Paenibacillus cookii strain LZ033 165 ribosomal RNA gene partial sequence

o MH298372.1 Paenibacillus motobuensis strain R.B3R6 16S ribosomal RNA gene partial sequence

b4 | L NR 043153.1 Paenibacillus motobuensis strain MC10 165 ribosomal RNA partial sequence

100 KP189375.1 Paenibacillus sp. enrichment culture clone clone JULS-11 16S ribosomal RNA gene partial sequence

$2 | — MKID14238.1 Paenibacillus vini strain RT7 168 ribosomal RNA gene partial sequence
NR 044395.1 Paenibacillus konsidensis strain LBY 163 ribosomal RNA partial sequence

KT719528.1 Paenibacillus selenii strain MER TA 124 16S ribosomal RNA gene partial sequence

KT719471.1 Paenibacillus lautus strain MER TA 67 165 ribosomal RNA gene partial sequence
99 |:MF952392.1 Paenibacillus glucanolyticus strain MSL 3066 16S ribosomal RNA gene partial sequence

GUB30879.1 Paenibacillus rhizosphaerae strain TGX5E 165 ribosomal RNA gene partial sequence

CP021965.1 Paenibacillus odorifer strain CBA7130 chromosome complete genome

——
0.05

Figure 1: Neighbor-Joining phylogenetic tree based on the 16S rRNA gene sequence of Paenibacillus spp. Note:
the marked Latin name (03-11541-S-27F) represents the isolate in this study. The codes before the Latin names
are GenBank accession numbers for each type strain. Numbers at nodes are percentages of bootstrap values and
scale bar indicates 0.05 nucleotide sequence divergence
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Results

According to the phenotypic and microbiological
criteria, the bacterial isolate from snake’s abscess
secretions was found to be a Paenibacillus spp.
All the microbiological results of the isolate are
presented in the Table. Our findings concerning
the microbiological characteristics of the isolate
are consistent with the type strains P. cineris from
previous publications (5, 9).

Sequence analysis of a partial fragment of
the 16S rRNA gene amplified from the isolate
(MT158489) demonstrated a high similarity level
with the P. cineris strain 113XG30 deposited in
Gene Bank with accession no. FJ174600.1. The
neighbor-joining phylogenetic tree of our study

indicates the position of our isolate and its identity
with the type strains of P. cineris and other closely
related species (Figure).

Antimicrobial sensitivity testing results
belonging to the Paenibacillus isolate in the
present study are shown in Table 2. In summary
the isolate showed resistance to ampicillin,
penicillin, erythromycin, and gentamicin while
sensitivity was observed to the rest of tested
antimicrobials. Trimethoprim-sulfadimethoxine
was administered 20 mg/kg (IM, q24h) for 10
days with the use of a pole syringe (4). Two weeks
after the end of the antibiotic therapy, abscess
lesions and head swelling signs showed complete
treatment and the python recovered completely.

Table 2: Zone diameter observed related to the P. cineris isolate and interpretative standards for used antimicrobial

disks
Zone Diameter
Interpretive Criteria
Resistant (R) Susceptible (S) Observed ZOTEGOE?IZ?;:;‘;OE(SZEZ) conceriing

imipenem <20 28 < 31

ampicillin <12 16 < 8 (R)

penicillin <27 28 < 14 (R)

polymixin B <14 18 < 20

Trimethoprim- <10 16 < 22

sulfamethoxazole

cefotaxime <25 31< 31

enrofloxacin <22 30 < 33

erythromycin <13 23 < 9 (R)

gentamicin <12 15 < 11 (R)

rifampicin <16 20 < 28

vancomycin <17 21 < 24

Discussion larvae is known as the causal agent of American

Foulbrood (AFB) disease in honey bees (17).
More than twenty strains belonging to Although, Paenibacillus spp. can be truly

Paenibacillus genus are recognized as responsible
for true infections or transient infections colonizing
blood and other human sources, or as a possible
contamination occurring during the process of
obtaining the sample (6). Since 1989, the number
of reports regarding clinical infections in human
cases including brain abscesses after contusion,
neonatal meningitis, lung diseases, bacteremias,
urinary tract infection and endophthalmitis
caused by the Paenibacillus spp. have increased
(5, 10-16). In veterinary medicine, Paenibacillus

pathogen, but reports concerning the prevalence
of these bacteria in clinical samples in medicine
and veterinary medicine are limited and this
may be related to the fact that such bacteria
are considered to be contaminants of clinical
specimens (5, 6).

Paenibacillus cineris is a part of the inhabitant
microflora of a variety of sources such as soil,
water, food, plants and sediments (6). To the
best of our knowledge, this is the first report of
P. cineris recovered from a reptile and there is no
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other report regarding the infection caused by
this species in animals. Paenibacillus spp. may
cause infections via indigenous route or can enter
the host body after trauma (18). The infection by
P. cineris observed in this study in the oral cavity
of a python kept as a pet animal could have been
triggered by mechanical injuries that occurred
duringfeedingorasaresultofaggressive behaviors.
Although, the role of Paenibacillus spp. in reptiles
diseases is unknown this study highlights the
potential pathogenic ability of P. cineris in snakes.
So, further consideration should be given to the
epizootiology of rare microorganisms in reptiles
and the implication of P. cineris in the evaluation
of the snake’s infectious conditions.
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PRVO POROCILO O OSAMITVI Paenibacillus cineris IZ BURMANSKEGA PITONA
(Python molurus bivittatus) Z ORALNIM ABSCESOM

H.Staji,|.A. Tamai, Z. Z. Kafi

lzvlecek: V ¢lankuje opisan primer oralnega abscesa, kiga je povzrocila bakterija Paenibacillus cineris prihisnem burmanskem
pitonu. Mikrobiolosko in nukleinsko kislinsko zaporedie je pokazalo visoko podobnost z referenénim sevom P, cineris (113XG30),
izoliranim na Kitajskem. Ceprav spada Paenibacillus spp. med okoljske bakterije, lahko tak$ni neobi¢ajni mikroorganizmi pri ek-
soti¢nih plazilcih povzro€ajo tudi zdravstvene tezave in jim moramo posvecati pozornost.

Kljuéne besede: Paenibacillus cineris; piton; zrelniabsces



