International Journal of Oral Biology, Vol. 39, No. 4 December 31 2014, p. 215-220

Copyright (©) 2014, The Korean Academy of Oral Biology
http://dx.doi.org/10.11620/1JOB.2014.39.4.215

International
Journal of
Oral Biology

Molecular Identification of Bacterial Species Present on Toothbrushes

Ye Won Kwon and Si Young Lee’

Department of Microbiology and Immunology, College of Dentistry, Research Institute of Oral Science, Gangneung-Wonju

National University, Gangneung, 210-702, Korea

(received November 19, 2014, revised December 8, 2014, accepted December 9, 2014)

Toothbrushes play an essential role in oral hygiene.
However, they can be significant in microbial transmission
and can increase the risk of infection, since they can serve as
a reservoir for microorganisms in healthy, oral-diseased and
medically ill adults. This study was conducted to evaluate
toothbrush contamination in six toothbrushes donated from
four people. Two participants each supplied two toothbrushes
— one used in the bathroom and one used in the workplace. The
other two people each donated two toothbrushes used in the
workplace. Polymerase chain reaction was used to construct a
16S rRNA clone library. Sequences of cloned DNA were
compared with those from the reference organisms provided
by GenBank. A total 120 clones, representing 20 clones for
each toothbrush, were analyzed. They are composed of six
pylum, 46 genera and 79 species. The most dominant species
were Streptococcus oralis, Streptococcus parasanguinis and
Haemophilus parainfluenzae. Enterobacter and Escherichia
were recovered from toothbrushes used domestically.
Toothbrushes used in the workplace did not contain
Enterobacteria.
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Table 1. Summary of isolated clones derived from toothbrushes
Tty . Toothbrushes
Genus Species Bathroom Office Total %
A B C D E F
Actinobacteria
Arthrobacter Arhrobacter aurescens 1 1 0.8
Cellulomonas Cellulomonas massiliensis 1 1 0.8
Rhodococcus Rhodococcus pyridimivorans 1 1 0.8
Rothia aeria 1 1 0.8
Rothia Rothia dentocariosa 1 1 0.8
Rothia mucilaginosa 1 1 0.8
Bacteroidetes
Capnocytophaga Capnocytophaga sputigena 1 1 0.8
Prevotella Prevotella a’enta//:s ' 1 1 0.8
Prevotella melaninogenica 1 1 2 1.7
Cyanobacteria
Raphidiopsis Raphidiopsis brookii 1 1 0.8
Firmicutes
Anaerovibrio Anaerovibrio lipolyticus 1 1 0.8
Catonella Catonella morbi 1 1 0.8
Granulicatella Granulicatella adiacens 1 1 2 17
Lachnobacterium Lachnobacterium bovis 1 1 0.8
Lactobacillus Lactobacillus nantensis 1 1 0.8
Sporomusa Sporomusa ovata 1 1 0.8
Moryella Stomatobaculum longum 1 1 0.8
Streptococcus Streptococcus austrailis 1 1 2 17
Streptococcus fryi 1 1 1 3 25
Streptococcus gallolyticus subsp. 2 2 17
Streptococcus hyovaginalis 1 1 0.8
Streptococcus infantis 1 1 1 3 2.5
Streptococcus minor 1 1 0.8
Streptococcus mitis 2 2 17
Streptococcus mutans 1 1 0.8
Streptococcus oralis 4 1 5 4.2
Streptococcus parasanguinis 1 2 2 5 4.2
Streptococcus porcinus 1 1 0.8
Streptococcus pseudopneumoniae 2 2 17
Streptococcus salivarius subsp. salivarius 1 1 2 1.7
Streptococcus sanguinis 1 1 2 17
Streptococcus vestibularis 1 1 0.8
Streptococcus vestibularis 1 1 0.8
. Veillonella dispar 1 1 0.8
Veillonells Veillonella ro_;osae 1 1 0.8
Vibrio vibrio maritimus 1 1 0.8
Xenorhabdus Xenorhabdus poinarii 1 1 0.8
Fusobacteria
Sebaldella Sebaldella termitidis 1 1 0.8
THE AP A3 Fig 2) AEY wAETAS A=om, FAATY  UFQ  Rothia  dentocariosa,
A B SskARE Al ‘:Hl?‘ o] gpAlefA AL Lactobacillus nantensis = A% AT} oA A ¥ W
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718 A3tR1 Pseudomonas aeruginosa
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Table 1. (Continued)

Phyi Toothbrushes
ngli:: Species Bathroom Office Total %
A B C D E F

Proteobacteria
Alkalimonas Alkalimonas amylolytica 1 1 038
Alkanindiges Alkanindiges ilinoisensis 1 1 0.8
Azomonas Azomonas insignis 1 1 0.8
Citrobacter C/:trobacter sedlakii 2 2 17
Citrobacter youngae 1 1 0.8
Enterobacter cloacae 2 2 17
Enterobacter gergoviae 1 1 2 17
Enterobacter Enterobacter kober 1 1 0.8
Enterobacter mori 3 3 2.5
Escherichia Shigella flexneri 1 1 0.8
Haemophilus Heamaophilus parainfluenzae 1 2 2 5 4.2
Janthinobacterium  Janthinobacterium svalbardensis 1 1 0.8
Klebsiella Klebsiella michiganensis 1 1 038
Kluyvera Kluyvera georgiana 1 1 2 17
Lysobacter Lysobacter xinjiangensis 1 1 0.8
Neisseria oralis 1 1 0.8
Neisseria Neisseria perflava 2 2 17
Neisseria subflava 1 2 3 25
Pandoraea Pandoraea thiooxydans 1 1 0.8
Pantoea Pantoea ananatis . 1 1 2 17
Pantoea anthophila 1 1 0.8
Perlucidibaca Perlucidibaca piscinae 1 1 0.8
Pseudomonas aeruginosa 1 1 0.8
Pseudomonas asturiensis 2 2 17
Pseudomonas batumici 2 2 17
Pseudomonas betelf 2 2 17
Pseudomonas Pseudomonas cichorii 1 1 0.8
Pseudomonas fluorescens 1 1 2 17
Pseudomonas oleovorans subsp. 1 1 0.8
Pseudomonas pachasterllae 1 1 0.8
Pseudomonas psychrotolerans 1 1 0.8
Pseudomonas taiwanensis 3 3 25
Raoultella Raoultella ornithinolytica 1 1 0.8
Salinivibrio Salinivibrio proteolyticus 1 1 0.8
Salmonella enterica  Salmonella enterica subsp. 1 1 0.8
Serratia entomophila 1 1 0.8
Serratia Serrat/:a marcescens s'ubsp. 1 1 0.8
Serratia nematodiphila 1 1 0.8
Serratia quinivorans 1 1 0.8
Shimwellia Shimwellia blattea 1 1 0.8
Tatumella Tatumella punctata 2 2 17
Total 20 20 20 20 20 20 120 100

9} Tatumella punctata?} FAE 0™, HHE A<l
Streptococcus  pseudopneumoniae®}, Z&71 H|z7]ol A
AE Ao 4= Sl Serratia nematodiphila, 572t 2] ¢
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Fig. 1. Ratio of detected bacterial genus from toothbrushes.

Ete
Veillonella
Tatumella
Kluyvera

u Granulicatella
Rothia
Prevotella
Pantoea
Citrobacter
Serratia

u Haemophilus

Neisseria

Ratio of Detected Bacterial Genus (%)

Enterobacter

u Streptococcus
Toothbrush

Fig. 2. Ratio of detected bacterial genus from each toothbrush.
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