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Determination of the contamination of Pseudomonas spp. in dental unit waterlines

Zhou Ruyu,Ping Yifan,Zhang Yuan,Shi Yujie, Wang Juan®,Zhang Guangdong”

(Jiangsu Key Laboratory of Oral Diseases ,Department of Endodontics and Operative Dentistry ,the Affiliated
Stomatology Hospital of NJMU ,Nanjing 210029 ,China)

[Abstract] Objective:To determine the contamination of Pseudomonasa spp. in dental unit waterlines (DUWLs) and water samples
using bacterial culture technique as well as Miseq sequencing technology.Methods: Water samples were collected from 25 dental u-
nits(DU) at the Affiliated Stomatology Hospital of Nanjing Medical University.Before the opening of the clinic,a water sample of 400
mL was collected from each DU using triple change syringe.Each sample was divided into two parts.One part of the water samples was
used for bacterial culture.The other one was used for extraction of the total bacterial DNA ,which was subjected to PCR amplification
using bacterial universal primers.The PCR products of each sample were constructed using Miseq sequencing technology to complete
the sequencing analysis and biological information analysis.Results:No Pseudomonas spp. was detected by bacterial culture in 25
samples under the condition of different concentrations.The metagenomic libraries were successfully constructed by 16 samples.The
detection rate of Pseudomonas spp. was 100%.The relative abundance of Pseudomonas spp. in 16 samples was accounted for (3.02+
2.12)% .Conclusion: Low level of contamination of Pseudomonas spp.existed in DUWLs. Most clones of the Pseudomonas spp. in
DUWLs were dead or in viable but nonculturable (VBNC) condition.Thus, Pseudomonas spp. presented a low biohazard risk in
DUWLs.When compared to bacterial culture , Miseq sequencing technology is more accurate in detecting particular pathogens. Howev-
er,Miseq sequencing technology has limitation on identification of viable bacterial from dead ones,which may lead to false positive
results.It needs further researches using high-throughput sequencing technology for selectively detecting viable pathogens.
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Figure 3 Dominant bacterial community of 16 samples at the genus level

ol AZ AR A PR B RT3 R R Y | I AT
50 AR e nl I A Y & A . Blake 'R AE 1963 4F
T UARIE T DUWLs H 3 A 955 4 B A BH Tl
BT UG A A S Y [, IR E T — RSB
58, WF5E 2 W DUWLs o Al 3 5 Hh 2 Fh S F B0
15 B BT R 2 i LI ML BOR R 2 — 1, B, E
A SCHR T8 B R DALl P TR J 75 M DUWLs 308
HEEFFRHRIT IR R A BRG] B ARAF5ER
CFC I 90 B8 B 85 77 3£ X%F 25 4~ DUWLs /K B it
1T TSR FR, TEAS R BE A5 1T oAt A P i
B B AT 5 T 7 e 38 o DU L ) 16 AN FEAR 8
R 2 R R AR, FEEM 0.52%~8.32%
R SR FRPAH L Miseq T FH AR FEBLH T 8 &5
PR AR | B G 0 s e L 5 5 A 3 A A 4 T
RE SRk H RN )2 0 K R g A A DU
D735 B A A SR R IR ERIR A 4y B 4 AR MEAR
SEATIA I B SRR H AR A0 O R e B SR A
FE RIS, N R il — N A I R A P A A
IREL, X TR Z A IR R Rk ER e
fifi 5 R R AT AR {FL 2B A o 4 B R A I B
SR & AR S AR, A0 B e LR RS SR A LY
BRIV, 25 5 i BB B A G 5 R BV A A
7£ 2007—2009 4E X} 3 [H 30 i 1k = Be 3k 1 368 14y
IKFEHEAT A PR B SR A, 22 07 B2 B K 1 T 4 S A

MUV . T Goksay 45 0% 4 HH AR 07 30 A JR T 1 59
A~ DUWLs /KAEHEAT T AR 15 7%, AUFEH P i 14 4
BE R T B R ML TR R, R R 24%
Barbeau %5 "7'48 th DUWLs H v 55 3% 08 1504 90 1 7%
B H Y 4% 8 D 3 B9 AE ] 5 5 (viable
but non-culturable,, VBNC){R 2 2 4 B 4 13 I A R
A A PR R L — PR R3S . 4b T VBNC
RERIRIER, BRI R ERFR LA p A
& IRE ) B TR BE B m Rk ik, R TE
11 2 s 1) IRUIRS: > J] TP 45 34 1 A I, SR 4k 22
A e B AT AR R R PR A VR

TEVBNC R B 3 A de IR R RS
FRRAS AR 3 Fe P45 DL SO #5700 /9 £ Y, Khan
S ONE o ST — N SEE R AR OB PR SR R
U B 7 S HE A VBNC ARZS . Bedard 45 20K 4
25 fl P 0 T 2R R TR U 8 SR O 2 mg/L BV U R
24 h BPAT 5S40 R i A VBNC IRZ , Peneau 55 2'5IE
S N M P T o ST R A RS R RS A
VBNC R 738 B AR AT XK p 3R K, % &
FIABEFER 25 DFEAKIRIE A T BUEtk o g
FoRK 2 &0k T, B TEANS BT
K, ARKPAEEAFAE—E MR A, HIK 2 b
Je B A R K A TR BT R IR I AR A, AT
Ab T AR SR B IR AR . AR AR AR KR



-456- CZP

EOROK ¥ ¥

837 B AW
2017 4 4 H

AbTARE B TR A SR AR I A2 3] 14
o BrLL, ZEE FRARAS KB 1 R AT DL B AR Sk i
X 3 ANH R AT RERL A S B DUWLs i {5 5 i T )
40T VBNCIRZS . LA BB R AT BB 2 %007 75 AR BE
A H A1 EP B T R 1 A

VT AR ey 18 A R O JR U R )
PR P B B, 45 PR A ) 2 RE PR T 5T 25
AT IR AR e Y HOR B 28 R A )
AT T B e RN T B, SRS T A
FRORM M, B BA B e RS B s A
F, ORREAS IR R B 1) T AT A R Y R
AHFFE R B Miseq W5 4 RS2 Mlumina 23 7] F#E
I E TR R L e B i ol WP 6, R
Mumina B H) TruSeq i1 G BRI P E A AT
TR 31 AT ] P 7 B R AEW AR T A8
PRS2 E HRE A 1 — > T B AR A R | R i i
B 32 14 W] I, SCORT A I ) PN 345 K s s oA
e TR RS EE e R AR S AL, kg B
o 2 7 e AR AT X L 3 A T A AT L R
I B AR N3 2 T R AT AG I, DA TR AT 2800k B AR B
PERE I G531 . SR Ge R FRE AR L, v i R
o % S BRAS A B S SRR R T
i Y BRURREE

e T8 Y0 Y AR AR A AE — i SR e e
FR RS DN 445 SR AT B [ I 0 3% 1 IE IR S B93E T8 VBNC
RERMEMC LK EHERIEE e —ERE b
H AT DUWLs H il P B i Bl s 9 K . B i
P AT AR SR 1 AR AE 18 J7, X B8 97 PRI AR v BT
BEFARA LU RS HR BB 7, B 2 i B0 e 9 2 R
SR 0 57 K UR 1 DUW Ls 28 K H 4 M 5 g
PR 17, HE R D B A AN, T RE T JE
A RIEE, FE#EA DUWLs /i 8l AR A 3t
RETHEME, EWHEOLT FEHE K DNA 73S 7R
Brh e BBCR 2 EUR G A e e i . Ptk 3E
20 DNA 55 F1HRZS 19 DNA WiE2 5 PCR §742,
R T2 ph v 0 A R A — S AR BE
Wor o e 38 0P X6 AR DNA T A7 — i 2K
B Miseq W FF- &1 &, — M2k 2 500 % 1) DNA
SAEEA/NT 50 ng, 5 HAb A AR ECAEAAH L, AW
FEREHUE DUWLs H A9 41 1 75 Qe R A, 44 il 6
R A 9 A AR IR 4 B DNA
PRI SO R ESR, S ECT o R R
TEHAY 16 A FEA w3 o P A 00 1 52 4% A0 R
P, A48 9 BT 42 A8 DL REAS R H e

J& o TERL Y 42 AN FE 31 AN E B EEE G
T 1%, 7615 B0 R A Ja A D 7 1, 1 B B 1 ) - 2405
F)ERER 3.02%, ki 1 %R 100% ., Costa 512k HI
454 £E B R I e A 0 vk 1SS PO T 7 ) DUWLs 7K
FE 1 40 TR 22 R B LT TE R TR B0 7 4 . i
WEFEILAG Y 394 N JE AT 781 LR T 8 - S5 5
i B & (8+16)% | 4 A1 141 g (6+13)% & 51 i 1 J& (3«
2)% VI B AR BB T T (243) %, HEAR A A i B =F
SARMFRE LB AL, (AAEA R R IE A L 5 A
WFFEAEAE R K 25 5 . DUWLs Hi K 1 80 A= 8 20 i [l s
Bk T DUWLs 7K 5 09 7K 52 1 B0 DA K A8 T8 I A IE B
18 A A 5 v AU 18 7K R B 2 U E DUWLs
KK BT F R 38 A R K R R I A 1 e
Py o RS B AR TE Y RE DO R A
BIL 53— R BE B 40 T 260 B 14 5, T U200 71 A A 5 A
N, DUWLs HK i Az P dh 28 e i st 2 oK
PE K SR 0 7T BB 2 N [F] L IX DUW Ls 40 B VK 25 5%
) B2

H A2 A 2 64 55 11 DUWLs (1) il A= 9 ]
AEZ A PHE A ARG B IR, H i G B R 3=
W] DUWLs H B 4 B8 75 G 23 5 BOK EPE AL G 1 &
4z o Jensen SFPUPAL T s I REAK T 11 2 i £F 4 Ak
SEFTE ZF BHAYT I 32 4 2 A5 PP TR e 1y XU, | &
IR R 2 o Bl R 1 B o £ A b R R, PR
FRHAIT K S BO0 & 2 10 i 2 A5 B i P R e Rl
A 19%~2% AH J2 3C3 5 i 42 0 A0 2 28 BHA T 1l g
BB XURS Y A SCERARE fiE S B R
N R A R G 11 A 2 AR B M TR VR R R T 1.5%10°
cfu/mL®, AHFFE T 25 A FEAE i 35 57 AR H (R
PR TR S, L 16 AN T ) R AR A H A B
BB F AR 3.02% 2547, $27~ DUWLs A A9 {E 5 g
W B ZHUL TAET- sk VBNC ARZS, FRHEE K
N GUHE A BHE T I AT 2 ol 21 B4 335 78 {10 o e o i 5
Wb e /N T B0 & I, fl e AELE 35 ik DUWLs
KI5 32 BB TR TR SR i T REPE AR AR . A S Y
S5 B TR LE T A S BRI A I T AR AL Y
PR | I 5 G- 45 B DUW Ls Y 7K o i

AR FE I A 1P R ) DUWLs KA
BRI P S D FE PR B R AR o AR, ]
R4 K HB 4> b FAE T8 & VBNC HR S , A B A&
KA fa vk, (025 83 H A O iR 2 40k
P E A 23S 2, 588 Nz inss DUWLs 7K Jit
¥ SR GEREFRE A L il a0 P AR R L ARk
H RS PR PR I R R, (B WAFEARE X >



537 B AW
2017 4 4 H

JAWE WL,k J0, % DELEEIRIT AR R G IR R R 75 YR ol A I [ ].
R E R K 2B R (H SRR EIR) ,2017,37(4) :452-457 <457 -

BT I TR A4 R B, 77 7 — R B9 (BB R XURS: 4
Ao e P v 208 00 Y R AR 32 P P A 0 5 e ) 3
TR T ZEHE— 2T

(&% k]

[1] Francolini I, Donelli G. Prevention and control of biofilm-
based medical-device-related infections [J]. FEMS Im-
munol Med Microbiol ,2010,59(3):227-238

[2] AvE 5%, e, R PR GIRIT A LAl R
M A g oE (1], HEBE 2% ,2016,36(1):22-24

[3] Lal S,Singhrao SK,Bricknell M, et al. Monitoring Dental-
Unit-Water-Line output water by current in-office test Kits
[J]. Curr Microbiol ,2014,69(2):135-142

[4] Szymanska J. Evaluation of mycological contamination of
dental unit waterlines [J]. Ann Agric Environ Med,
2005,12(1):153-155

[5] Giingor ND,Kadaif¢iler DG, Peker OO. Investigation of
the bacterial load and antibiotic susceptibility of dental
units[J]. Environ Monit Assess,2014,186(3):1847-1853

[6] Costa D, Mercier A, Gravouil K,et al. Pyrosequencing
analysis of bacterial diversity in dental unit waterlines[]].
Water Res,2015,81(14):223-231

[7] Costa D,Mercier A,Gravouil K,et al. Occurrence and di-
versity of both bacterial and fungal communities in dental
unit waterlines subjected to disinfectants[J]. Pathog Dis,
2016,74(7):1-11

[8] Martin MV. The significance of the bacterial contamina-
tion of dental unit water systems[J]. Br Dent J,1987,163
(5):152-154

[9] Gill SR,Pop M,Deboy RT,et al. Metagenomic analysis of
the human distal gut microbiome[J]. Science,2006,312
(5778):1355-1359

[10] Dominguez-Bello MG, Costello EK, Contreras M,et al.
Delivery mode shapes the acquisition and structure of the
initial microbiota across multiple body habitats in new-
borns[J]. Proc Natl Acad Sci U S A,2010,107(26):
11971-11975

[11] Blake GC. The incidence and control of bacterial infection
in dental spray reservoirs[J]. Br Dent J,1963,115:413-416

[12] Szymanska J,Sitkowska J,Dutkiewicz J. Microbial con-

tamination of dental unit waterlines[J]. Ann Agric Envi-
ron Med,2008,15(2):173-179

[13] EPA US. Water quality standards for coastal and Great
lakes recreation waters[S ]. 2006

[14] A A B3 b 117K B 58 573 b oE [ C /) b i AR
KA Hb % B 2538 SCAR. 2004

[15] BRI, 5k 5, sk i e, 4 30 Fribe 1 R K TS Y
RGBT [)]. AR B B R Y 22 4% 7, 2011,21(6) : 1094~
1097

[16] Goksay D,Cotuk A,Zeybek Z. Microbial contamination of
dental unit waterlines in Istanbul , Turkey [J ]. Environ
Monit Assess,2008,147(1/3):265-269

[17] Barbeau J,Tanguay R,Faucher E, et al. Multiparametric
analysis of waterline contamination in dental units [J].
Appl Environ Microbiol, 1996, 62(11):3954-3959

[ 18] Oliver JD. Recent findings on the viable but nonculturable
state in pathogenic bacteria[J]. FEMS Microbiol Rev,
2010,34(4):415-425

[19] Khan NH,Ahsan M,Taylor WD,et al. Culturability and
survival of Marine, freshwater and clinical pseudomonas
aeruginosa[J ]. Microbes Environ,2010,25(4):266-274

[20] Bdard E,Charron D,Lalancette C,et al. Recovery of
Pseudomonas aeruginosa culturability following copper-
and chlorine-induced stress[J |]. FEMS Microbiol Lett,
2014,356(2,S1):226-234

[21] Peneau S,Chassaing D,Carpentier B. First evidence of
division and accumulation of viable but nonculturable
pseudomonas fluorescens cells on surfaces subjected to
conditions encountered at meat processing premises [J].
Appl Environ Microbiol,2007,73(9):2839-2846

[22] Wang SS,Levin RE. Discrimination of viable Vibrio vul-
nificus cells from dead cells in real-time PCR [J]. J Mi-
crobiol Methods,2006,64(1):1-8

(23] LM, WEZE. FREGIRIT G KMTE Y T H A K
[T, W2 2 i 9 2% 445k, 2013,23(10) : 669-673

[24] Jensen ET,Giwercman B,Ojeniyi B,et al. Epidemiology
of pseudomonas aeruginosa in cystic fibrosis and the pos-
sible role of contamination by dental equipment[J]. J
Hosp Infect,1997,36(2):117-122

[(KfmHE] 2016-12-07





