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Bacterial Contamination of Dental Unit Water Systems in a Student
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The water supplied from dental unit water systems (DUWS) in dentistry may be heavily contaminated with bacteria and thus may be a potential
source of infection for both practice staff and patients, The aim of this study was to evaluate the level of heterotrophic bacteria and to confirm the
presence of opportunistic pathogens from DUWS in student clinical simulation laboratory of college of dentistry, Water samples were collected from
36 ultrasonic scalers in student clinical simulation laboratory, The levels of heterotrophic bacteria in water samples were quantified by counting
colony forming units (CFUs) on R2A agar media, In addition, opportunistic pathogens were detected by using the polymerase chain reaction (PCR)
method, The mean CFUs were 16,095 CFU/ml for water samples and all of water samples exceeded current American Dental Association
recommendations of 200 CFU/ml, Pseudomonas species and non-tuberculous Mycobacterium species were detected in the one sample and two
samples, respectively, among the 36 water samples by the PCR with specific primers for these bacteria, Our study indicated that DUWS in student
clinical simulation laboratory can cause potential infection in students and participants, This study suggested the dental unit water line management

and wearing personal protective equipment in student clinical simulation laboratory will be needed to reduce bacterial contamination,
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11, Oppenheim 573} Fotos 5'79] A7l A= ] x| %%
Ab Bt X BEAEN A Legionella 3A| 7} 231, Q14
A =29 A|7bo] Z7V4E Legionella 79 9] 913 0] 5
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o] A4 2] DCU % 3671 & A2 2 31t} 367l DCU o A
SRAHAAT S & G AGUEE 2ALS, 1) B 2

1A% A4 e DCU, 2) 14 o4 34l vjgto 2
A3 DCU, 3) 39 o]4F ALg3 DCUR 2R3t 2t
DCU® 25 AMAA7|oM & A 55 1 LY a4 &
gl A", 3 A e AT A g A
71 918 Bol e Q170 e3tol FuL 70% olsew
EUAE H7ADY. AR A2E FohA717] 95 AT
Z} A& ] 10% sodium thiosulphate (Yakuri Pure Chemi-
cals Co., Ltd, Kyoto, Japan) £S5 1 ml%¥ Qo9
o] A AT Al utE APHUE SAX
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CFU/mlE ZAbsl7] 98] A|8E 1:1, 1:1002.2 3]A35}
o] R2A agar HJA|(Becton; Dickinson and Company,
Sparks, MD, USA)9l| Zz} 24 spiral plater (IUL, S.A.,
Barcelona, Spain)E& Alg-3lo] =3l4tt. =23k R2A
agar H|A & 24°CollA] 79 St v F AT ks

colony counter@ 7|53} 9},

3.DNA ==&

7138 LA Al o] EA #-5F polymerase chain reac-
tion (PCR) W& o] &-slof &A3}7] $Jsto] 5] Al el
A o 2 PR AA Alds FHs AT
genomic DNAE 9%t} =33k A5 & 0.2 um ¢J3X
(Millipore, Billerica, MA, USA)ol| EFA|A AF& 22
3, oFAE 0.15 mm FZH= 7709} 1% phosphate-
buffered saline €0 10 mlI7} 7] % S AEEH o
Qolx 737 2mA1ATH”. G-spin Genomic DNA Ex-
traction Kit (Intron Biotechnology Inc., Seongnam, Korea)
£ AHESto] AlzALe] U R ARl e At oss
H genomic DNAE FZ&3} 9t}

4. Polymerase chain reaction

PCR %32 HotStart PCR Premix (Bioneer, Daejeon,
Korea) ]| 523 genomic DNA ¢} Z} A4t ol t 3k forward/
reverse primerE 747} go] HF 20 plE e £ 5, 44
A} 53£7](GeneAMP PCR System 9700; Perkin Elmer,
Waltham, MA, USA)E AHg-sto] SZA|ZTH & Al
g} ZAe=  universal primerE Algale] FE3
genomic DNA A|Z 0|4 Algro] A2 £ 2] =1L genomic
DNAE d=AE FQlstdx, 713zrd4d HAdad

Pseudomonas species, P. aeruginosa, Legionella species,
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Legionella pneumophila, 2 WA Mycobacterium
species?] AES 9138l ZF Mt 2] 5ol 4 primerE AHS-5191
T}(Table 1)*'?Y. Table 19 7|28 v o 2 DNAS ZZ
3+ %, PCR 2H=-2 1.5% agarose geloll 1A17F &<t 2719
%3} 1L ethidium bromide 2 ¢ & yltraviolet transillumi-
nator (Corebio, Seoul, Korea) 2 §-H2} =Z {2 gels}
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5. SAIAz|
Aol AH8-E DCUNA Z2F3AA A7 7] 8] AHERIE

Table 1. Primers and Polymerase Chain Reaction (PCR) Conditions

¢} CFU/ml Alo] & SAIF o2 BA317] & SA=ZE
ol IBM SPSS Statistics ver. 21.0 (IBM SPSS Inc.,
Armonk, NY, USA)E AM8-3te] vl x| #AHEA] (one-
way ANOVA) S 2 f-o] & Ejlgh ¥, 7} 748 7k ato]
2 01517] 913 Scheffes] ALEAH-S A5}

2 3

1. CFU/ml
Aol AHE-E DCUY| & A5 & =93¢ 2 & R2A agar

Product size

References Target organism ) Sequence (5°-3°) PCR condition
de Lilloetal?”  Universal 1,465  5°-AGAGTTTGATCMTGGCTCAG-3’ 95°C 2 min,
5’-GGYTACCTTGTTACGACTT-3’ 34 cycle (94°C 30 sec,
55°C 30 sec, 72°C 1 min),
72°C 10 min
Spilker et al.”” Pseudomonas species 618  5-GACGGGTGAGTAATGCCTA-3’ 95°C 2 min,
5’-CACTGGTGTTCCTTCCTATA-3’ 25 cycle (94°C 20 sec,
54°C 20 sec, 72°C 40 sec),
72°C 10 min
Spilker et al.? P. aeruginosa 956 5’-GGGGGATCTTCGGACCTCA-3’ 95°C 2 min,
5’-TCCTTAGAGTGCCCACCCG-3’ 25 cycle (94°C 20 sec,
58°C 20 sec, 72°C 40 sec),
72°C 10 min
Joly et al.”” Legionella species 386  5-AGGGTTGATAGGTTAAGAGC-3’ 95°C 8 min,
5’-CCAACAGCTAGTTGACATCG-3’ 45 cycle (95°C 10 sec,
57°C 10 sec, 72°C 15 sec),
72°C 10 min
Joly et al.*? L. pneumophila 186  5-GCATTGGTGCCGATTTGG-3’ 95°C 8 min,
5’-G[CT]TTTGCCATCAAATCTTTCTG 45 cycle (95°C 10 sec,
AA-3’ 57°C 10 sec, 72°C 15 sec),
72°C 10 min
Briancesco et al.>¥  Non-tuberculous 439 5’-ACCAACGATGGTGTGTCCAT-3’ 95°C 2 min,
Mycobacterium 5’-CTTGTCGAACCGCATACCCT-3’ 45 cycle (94°C 1 min,
species 64°C 1 min, 72°C 1 min),
72°C 10 min
45,000 1 E s(s);cljjs:eivr/%rei r(?r?gethand 3 times a month
40,000 = 1 Used more than 3 times a month
35,000 -
30,000 - L
_ T
E 25,000
@ 20,000 Fig. 1. Heterotrophic bacterial counts
(counting colony forming unit, CFU/ml)
15,000 1 in water samples of dental unit wa-
10,000 - ter system in student clinical simu-
lation laboratory. The values are the
5,000 '—‘ H means of measurements of CFUs
o LB B L A and the error bars indicate standard

12345678 9101112131415161718

1920 212223242526

27282930313233343536 deviations of the mean.
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Fig. 2. Universal primers (A) were used to confirm the presence
of bacteria in samples genomic DNA extracted. Detection of
Pseudomonas species (spp.) (B) and non-tuberculous Mycobac-
terium spp. (C) with specific primers. Polymerase chain reaction
products were electrophoresed on 1.5% agarose gel and stained
with ethidium bromide.

Hi A A Altg-E Eelst gttt CFUmIE S4g 23
£ Fig. 19 A3tk F# CFU/mlE 16,095 CFU/ml
(standard deviation [SD]=8,921)2 Zt}] 39,920 CFU/ml,
#2: 720 CFU/ml& vrepygTh,

ZSHANAAE T D T AHEEHA ¢ DCU, 1
H o] 3w \]gk AF8-¢E DCU, 3% o] A§-¢t DCUR 1}
F9e w, 7 o W7 CFU/ml7t 2+2t 18,590 CFU/ml
(SD=7,720/n=18), 20,070 CFU/ml (SD=9,400/n=8), 8,420
CFU/ml (SD=6,710/n=10)2 Jelct. 37] o] H#F
CFU/mlE EA18t8 o2 #4931 x}o]2 H lil(one-way
ANOVA, p<0.05), 31 o]} A}-4-3t DCU¢] 3¢ CFU/ml
7} o 5 9] ¥ CFU/mlE} f-9 54 B3-S &elst
JTH(p < 0.05).

2. Polymerase chain reaction &4

36712 DCUOA A2 & A7 F 171 2] Al oA Pseu-
domonas species7} &=L, 271 9] A B oA v A A
Mycobacterium species?} 7%= $TH(Fig. 2). Legionella
species, L. pneumophila, P. aeruginosa= 7% % A &3t}
(results not shown).
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7137 94 B A Foll= Pseudomonas species, H] 23
A3 Mycobacterium species?} 36719 DCU % Z+2} 170(1%)
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£ 2g wAletol BA WeTEe) SAS S A
3}, L. pneumophila®} P. aeruginosa®| 73E&E0°] 86.7% =
oA HET 25 E S B E 4=
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DCUS| A8A52 4318 5 9 A%El 22 A5
o] ALg8hE Al2Fl o 2 B Fadhe AAYAE Aol



J Dent Hyg Sci Vol. 15, No. 2, 2015

Btk 3HAlRE, DCU| o] gHEE AAEE Aded
FF5 v 23 Walker 579 A7 Ao}l oJata FF A7
A mhe AEe gsEe SALE folatA g Ao
vebgtt 71€ A7E3% -8 A77E HAE Aol F, A%
o 2 9L nFe Ao PR FrEe Aeshs
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Rstolof o Zlog AZHAL). oed 1EL 541717
g 2A7)5ke] g A 25A 2 H4o) Ha FHL o
T w3 P aste] wE}gol P E DCU Saael s 3
3 A% graaelo] g AEst uF Qo ol FolAol &
Aoz Az,

$2)e] A A Agrol AH-EE DCUE
ol A8 5 DCUS| 2G4 ole) 5
H o] @ go] Hlo] QliL, 1 Feli= 7154
zH?‘ﬂ—_O__ io:] 04]:}_ E_ o:‘|:'1_,] é_,,]_.‘:_ [¢] OU:]E,] 22
ol & Q= RAIA 7o) WA I A

B 2gt 4 T Fuved 2a4S

Jml

o o

o] A7 A dFstn AA e} FAYE A
< 98 AH2EH JE DCUAA vl&HE & & $59
Al o] FE& B718HA ARERIE | whE Al L 9T
9] ztol & gletal 713 A AT EAE FAE
SHA WS AH8-sho] &elsl it 4 AF ol AH-H
EDCU3ME o2 23X A A7 M & A 8E
F338teo] BT CFU/MIE ZAFS } Z9 A M A A7)9 g
g ARz w2l DCUE Al Jdo g #73ste] Al
drEs vlasith. £33 % & AlRA Al
genomic DNAE %3 % PCR 245 53] 713794
Hdde] EAE 8Qlg A= vh3t 2ok 3 AFel

-IP
o
HN o2 my

EF
b
[e=]

-

A3 DCUA 313 & A5 9] Hi TS IAdTE
2 16,095 CFU/mIZ ADACA] @#&3}= 200 CFU/ml 9]
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17]2] Al ollA Pseudomonas species?} A& E a1, 271
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