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A JUC PUE S5 T A, R LI S P A0 TR B o Sk 6 2 L 3 PR S T 40 TR R
FERE RIE. VDR B RR R E B AR M) 0 IS TR BRI 28 fE 4. JUC
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Effect and Mechanism of The New Physical
Antimicrobial Dressings Prevention Indwelling for

Catheter Associated Urinary Tract Infection

Abstract

Objective: Bacterial biofilm (Biofilm, BF) In vitro experiments and clinical trials, testing
new physical antimicrobial excipients (JUC) prevention indwelling catheter the BF formation of
the effect to investigate the antimicrobial mechanism.

Methods: DIn vitro experiments: Establishing catheter BF in vitro model, the experimental
group using JUC appropriate treatment, the control group treated with 0.9% saline, in a scanning
electron microscope (SEM) and confocal laser scanning microscopy (CLSM) was observed under
BF morphology. @Clinical trials: expected Urology postoperative indwelling balloon catheter
seven days and more than 60 patients were randomly divided into the experimental group and the
control group, 30 cases in each experimental group catheterization the JUC treatment catheter
after with JUC care; care control group with saline conventional urethra, collecting urine prior to
catheter removal for bacterial culture were compared the incidence of bacteriuria and observed
drug reactions.

.Results: @ In vitro experiments: SEM observation visible catheter surface of 7-day control
group gathered a large number of bacteria, E. coli culture has formed a mature biofilm of bacteria;
catheter surface while the experimental group JUC antibacterial film structure formation, no or
only see a small amount of bacterial adhesion. The experimental group latex catheter surface
bacterial adhesion, aggregation, initial film-forming to form mature bacterial biofilm was
significantly longer than the control group. The JUC is sprayed on the surface of latex catheter, the
catheter surface can gradually smooth, is not conducive to bacterial adhesion and colonization;
allows E. coli the JUC through physical adsorption deformation, rupture, dissolution, and thus
play a bactericidal action. JUC Enterococcus faecalis killing effect. The CLSM observed, 7d, the
experimental group and the control group compared to the catheter surface polysaccharides and
viable cells area, viable cells significantly reduced the proportion of E. coli culture. @clinical

trials: the control group urine bacterial culture was positive in eight cases, bacteriuria rate of
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26.7%, the pathogens were E. coli 4 cases, fecal bacteria, Enterobacter cloacae, fungi;
experimental group urine bacterial culture positive cases of bacteriuria rate of 3.3%, the pathogen
E. coli. Bacteriuria incidence of the experimental group was significantly lower than the control
group (P <0.05).

Conclusion: JUC spray on the catheter surface of physical antimicrobial film can be formed,
to be effective in preventing the formation of BF to reduce catheter Associated Urinary Trac;[

Infection (Catheter-Associated Urinary Tract Infection, CAUTI) incidence.

Key words: Bacterial biofilm (BF), Catheter Associated Urinary Tract Infection
(CAUTI), Physical antibacterial
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JREZ YL (urinary tract infection, UTI) ZIGKATHE LER, HAESIRTEH
WARRESZRE. ERE, UTI ZEERRBERES (hospital acquired infections,
HAD HHLLBIRE, 218 40%, 2£TEERKBEBRENEERE. Xf, 5
HESREHFHIRBEEELA G 80%" 2, WHRk N8 E SR A M IR B g
(catheter-associated urinary tract infection, CAUTD. BMIRIRIE, FEEH, SF
FEEZ R MEEBITHIR AMZIE 500 TP, 4 15-25%0 B2 70 50 4
Bria T PR R E RREEY, R CAUTI MEEBE 100 7P, kT 65
BHE N B BRI HHIR 5.4%0 . B B S RE 5 K A4 R ARG AR et Bk
95%!7), T Gould CV,~ Donlan RM,. Sorbye LW % A5 8] CAUTI K& 4= H
SIREHERBABKER, MERITHARKRERAEGEXFIK, — AN
BE A S8 CAUTI [KJLE &L 10~50%, 1fi H CAUTI fILERAREE SIREHE
RECHIHE G RIEK 3~10%, 30 RS AEE) 100%°'9. CAUTI ALE I, T H.
SHEMEEMRK, EXE CAUTI MER A8 2.4 £ 4.5 XM, Ei2WiFA
J7 CAUTI f 376 %% 0 589 6t (ANVEFEIENIH ez A M, i EfERes#
., B AF8E N 2800~3800 3K G, 3k B AR TpT# 440 CDC M et
ERE UTI SBEELE 13000 £ #5610, Hifi CAUTI M E SIREEHE KX
BRI, RA E AR BE S A R O AR 5T B HE R

Burton E. Trautner BW % A KL 32 CUATI MREERESATHERFZES
PR R N A A RS T Bk R r e als B, 3 CUATT
KNS, “HEEPRER CEE RN WEEDE (Biofilm, BF) &L
MMM SR BB M A TE AL, TR R IE R — S, A R4S
Ry BIREREERE BF S50, AT LUEA Y N e A &
WEERERIAE R A2 P Hn IRk 1 AR T i 2t
MEHEE: U APESAE TR E AR, I AP AR T 5 H AR
IR AR T R A M AN B T UYL, RBTE E E  ATE 2e Y,
HIRAE (5 B B S S8 K19 B 40 U™, DR 70 o 2 A 3 DR AN B AR A3 DA%
. BF —HEM, Biasxd RIERIREERI R E, 5840 sk b b e 25 A 1s
FEMRFENE, MR BF EIRE a0, AR B4
F®. (T BF B TS RHAMEN R, 438 CUATTHEF R, M7
LE T A WL 20 TRT EL 72 37 40 o 47 2 22 RO 25 P33 10-1000 #5120,

WA TR 5T S AR R I R BFIE G E T, b TS Al iy AR <
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BT HARWERERD. RERRFESHESYNRZER AR, M
CAUTI 51 7 43 B 1 (9 29 1/4 B K AT BRI /3 48 B FT B8 3 =2 it 25 69 1%)., Johnson
BN R I B R R TR A K BRI E M R IR ETEMSIBFE T A — & K
B, (BN R A RRAT B R A e 2, EECDCHIFTRIGH, BHAERE
EHSESHESREETMDIERE ERAXM, RSB EHBEIANFR
D H FRIERIME P, TiBurton® AR 57 % 3357 B OPDM-plus-PSIR /2 AT LI 4 4%
1RR B0 Y0 R R 2 B T A BR R T S B RS BT, (B SR B 0 B R B AT R B EE
S RGP A RS BITEECUATIME AT . B SticklerE AR IS RE I
FE R HIBF AL 7= A S A ) BEAAR R N F 5 (quorum-sensing signal), 1X £6 /8N A5 5 A #
ST R R Rk, IR IS S A, BAERR AR MR R R
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MES%SE N R KRBT, HEWEEEARARB, Z4EEHBE AR
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75 H A A

HTERKR TR E BTN . GEF AT BFE N ik, B
IR FHE—FFR. 22, EAERMIETE. §hARIMEd LR
R BRI UCTREBFE SALER, AR5 mIERIRE . 2 E 2 .06
5%, WRE AR P E B X RIS TR CAUTIHI SR

LB FTHIUC HH B i B B IR A ml A r= e B i, R E s A
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p EEAREHITCEY
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FIFRRAEES) EXB 10, 15KEHDEE, 24h, BARE HLBF.
BT RRIR RREEE PR S. [
£ERSR. | SupRBESNETa
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#iErs EEE, RS, m;
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BHGENERE S ESRERE R BRI
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2.1 SRRt

2.1.1 LG & RILEE

JSM-6380 FA 4 i 7 AR (ER-ELZN

PO R B H¥ PH it

A BB R 2 RK B 2% CW-CJ-18 FrdEB 1 T1E G
N WY S ] GM1302 B g K

S2 TR i BRI KV AR ER(E BB

LR 71X TR 43 GG

AW A% 200ul, 100ul. 50ul.
FQ2 MR ALY i 4

COy FLAS Y

Heal Force NW [ 2li/K £ 4¢

HAFRAH(DHG-9070A 7Y) 10ul
6551 R iz Fi Ft 4
-80°C B RRUKAR
-4°C UK
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B AEAL Bk = /N

SE TS BobsMokicTid S ¢ SV
8mm J€H IR &
HARTAR Mettler Toledo 2 & 7 &
EE ] Heraeus GBBI6 7 [ b ¢
HA=# MLS-3570 % [E Nanodrop ND2000
AR ARZEDRI R R R A 7 #:E France Gilson
HETESM) RN BIT IR
BT R R R SR WA R A
TR A E R A f# [F Sartorius

R CHUIE AT H A Re

HA4< SANYO A ] 3% [# Image-proplus

F R AFE 3 [E NEST

FTFLER . BEBERG SR, 6/12/24/96 FLAR (SE[E NEST). dlfudEsim. BRI
e, BEE. SR KEA. 10ml/15ml R4, R4, &%, Eppendorf & .
500ml HEFEHE . BEAF . BWARRCESE. 10ul/100ul/1000ul 43k, 1000m] &15.
WREKT . B ¥ HOE. THTE. 14K, . IR, 9%
%,

2.1.2 Lt

VER A (JUC) EH R A AT R A IR A 7 e B R A
AO ) B Sigma /A

Goldview (EBEt#)) % H Sigma 2 7]

PI % B Sigma 2 7

FITC-ConA B Sigma /]

50% % B[ E HE b8 BT

PBSZE M W g U e

A4 K W) B H AR I 25 0 PR A )
G WH BT

F B 1 4 B 3 Bl OXO0ID

I ERD W H BT

R LI Ty B g T

30%H W B BT
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T AL SR WO T B 3 TR A AR ROV R DL 5

2.1.3 B3R

SIS BT R GIR A E (ATCC-25922), FMERE (ATCC-33186) ARt
PRI 22 M K25 — R Bk 36 PO AL ) = R SR AR
2.1.4 TERFIMEE

(1). PBS & (pH7.4)

NaCl 4.00g
KCL 0.10g
KH,PO4 0.12g
Na,HPO412H,0 1.75¢

FETAFRENaC] 4.00g. KCLO0.10g. KH,P040.12g. Na,HPO,4 12H,01.75g F %
e, INEEF/KA2200ml, HEEhHEFERSAF AR AR 5 BINSF 5 17K 2500ml,
B4 B5)5min, FANaOHEEHWpHEIRZ 7.4, FEREEZ R IEE, 121C
BEKE20minfE 3 A, HiE. BAREEH,

(2). LBSFRWECH]: 500ml

R iR 2.5
f BEE ) NaOH (1mol/L)
NaCl LR K

S5g 0.5ml

2.5g 500ml

PRI A lsg. BERHERW2.5¢. NaCl25gFREFFMH, MIA200ml% %
K, SRS EBIMEHER, FiN300ml%E 7K, WKAES500ml. %R Eik
J AR 3)) 5min, [ FHNaOHR A BpHIA £27.4, FHIEAIES: 2 R4, 121°C
S KE20min, BAL B, TEASET RS,

(3). LBEEAE-FHRECH]: 500ml

JREAR: Sg

FERESREY) « 2.5g

1.5%5ila % : 7.5¢g

0.5%NaCL: 2.5g

NaOH (1mol/L) : 0.5ml

WK 500ml

S RRRIBUE R A Se  BERHRI2.5g + 1.5%5i i 7.5gH10.5%NaCL: 2.5¢
THEEH T, X2 /K22500ml, HI S AL EpH 43 7.4, 121°C & H K #20min,

=1
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ICHH HETE A e LS R EIATC R 5 R L, BFIMZY10ml, e, & T JCRiREE R
FrHR ], FERLBREASEIRNR, LR, -4 CRAFEM.

4. 2.5%L_BEBFRE MW : 100ml

0.2mol/LPBS: 50ml

25%J% _B&: 10m

M #7K: 40ml

2.2 LI FHE

2.2.1 LIG4reH

m#ﬁ$&ﬂﬁ&%ﬂﬁ%i%%(mc@)ﬂﬁ%ﬁ(m%moi%ﬁ%
JUC BATH N AR AL 3, St FRZE A 0.9% 4 28 EhK AL FRFR AR

(OFRHE L3 WA HEATRENL T 4 m&vem Mo A B 1 Fp 2 o
. FIRANF A S AW AR A A &R JUC ARBZIRESH. 1%
BARHEVBRTE RSO B HEE.

222 FRARALNIE
(). EARIBTRIE

O AFEFME&: RLEERENRER. LK. Bk, BRSREE 2
R, BSERITASTRER 6mm. F 0.1mm B, AR FROE0E S K
ARG LK E AP KE & BELRW T 20 A, 8% 20 MR3 A WrkEAL 7 %
A. B. C. D\ ES4, §4l4 4. A HSFREREMBRAN JUC i Imin, W.
HMEE K2 30s, BUH B T UHEIEA b, SRR TREHEER FRE/E 1R,
#%H; BARAREKUARR L, C. D HALHFLIE,

QFrUEE ARG S EF: B-80°CUKAR T IRIFI AR, FCE A B Pk B DV
AT PIBEFP TR RS 41, 0 LB 55983 3ml, & T 37°CIEEZE G E % 18h,
BRI 100ul, FREE 25 F%, RGO EB, HHEWA 30% H it f£T EP &
v, BANRGE, BT-80CBICR KA (R4

OGN TR B TR % M-80°CHMRIR VKA PR RAF M, IMHE T 37°C/k
B RE, BrbUKERIREE .. B 10wl BT EEARE Y, N LB iR
3ml, BT 37°CHEBIRGNPIERE 3h, SEFHREEHERR, BERA 10ul.
LB B557# 100ul T LB Bifla A EyRiZmy, 37°CHEERE R E 5 24 /IS,
KA AR o ML R A AN R SE N 10°CFU/MmI %A



BT VSRS VA%S'S
B A L SURCEVIORE R R PR AN B A B R WL

@ HBF: HE&6FLIR2AS, AL NN LBEH B 55 97 W 1 m AN 145 45 K
Freem@iml, REHA. B, C. DAFIREFER 0 ARIKBAAN4N LA #E
#FRERRA2A, K26 fLiR B T A ER /KB 137 CREF24h, LLBUE BF.

2). B

OB ATHES: A BAARAH 10mILEPBS R i3, 17 fFSEMEEH,
LR FCSIMEBEHE . CHMRAPBSHIL/EHIUCKR W Imin, W, FMHIE30s, HUHE
TR B Ffr TR B MR 1R AR S IR 41 B A6 FLAR P 4k 2 85 5%
I DZH W0 T v A 2 R K DU (R 7 0 A 38 S i Rl 6 FLAR H 4k 423% 5% . E8hAJUC
BB KA TR A 1R, B4 ImlE R FE £, R MFT 6 CELB
B Iml, T AERL A S [R] S b AR A b B

QSEMEE AR LI : HEFMEAFERIH, H10mIEEPBSHE R & k3
B, YeEHEAE, FH2.5% (volivol) K —EE[E E1h, HHPBSHYL, REHLE
BiK. BEARZCOES T, REHE L4H. ASEMENIBFEAIER, REHFIC
F* CoFERLME . B9

@CLSMEifa: AR & HACHIZOCIA, AR AR IRIBNBC HI 4 B2
e, AFERTHTEAYESmin/G, FLEPBS10mIR P, ks
RPFIFFIFME . FHCLSMER . WEL, BRI RRUR O K K488nm ]
FBEOE MR FREIIER M E (W8Ex10, B8ix10) #AT ML ML AL
MEFHBFR &S, FHMETOLEE: S EYUER—BF, MEBFER,
FXBFEATHECTHYE, HEEHEM, HHAHM20Z (WEx10, HEX20) , H
BFSUI A MK E RSN EHR . BEERIEZE ZH# R KEZE BG4 Ak
e 5 G OSSR EBFES. 10, 1SERNRHE LG, BB CEBFAE.
v i) B RS2 IS E A A L. PV

(3). FEAE B RUR G a2

KHAOEBHAT A G . AOMJITIHE, Btk AF100ug/ml, Frid G4l
B, ABENGEUR, BaRsfyot, BRI A488nm: EBARALLGE, T HEM
K, ALK AFFHEBE AR Y goldviewl, R H100ug/ml, Fridft4lE, HE
R BoRa (A, R A312nm. BEHIE RS IR INAO. EB% 1mg, 435l
%+ 10mIPBS (PH7.2) t, sEfEBCHIS M A 100ug/mII i &8, FATSE ERES,
R N EEOCG O Smin, R -4 CROGIRAEEH]

). AMBE/ 2 BRSO CG ATk

FHIPUFITC-ConABEAT XU Y Y th . PUAMAL ARG, FITC-ConAly JJ 51K
M, Ak B4 50ug/mle  PIFRICHIEDNA, 22 B9, #kotA535nm,
K& 6 H61Tnm. FITC-ConAbricdlE £ hE, E 40508, BRI H488nm, K

9




RN |
B B LR ORI R S IR AN L B 8OR  BURINESY

B 4525nm. Gefil, HIJCHEPBS (PH7.2) 10mlfe B iibhrAsiE, T©HRjEat
T2 RK, 2.5%% B[ & 1h, PBSHE XL JG FIFITC-ConA4 C B 4L th,
30min, PBSHWEJE, PIACEEGH15min, PBSHILECLSMEik.

G FATESLRRME, HHAMLE AR S U B
BRI

223 ERMBSHIRAIE

(1. Z5RWE

SR AL IR S S HERH BT EME (SEM). Bt R &£ s
(CLSM) T2, H SEM MEIrAN, FEFHHBEEME . XTHE. KE.
RE. BE, HSREBEWR, 3T ERERE . ALK P IRERREECH 1000x,
2000x. 4000x, 8000%, CLSM HUKREE N 80x. 200x. EEH E X EERA .
B AT AT .

(2). SEM Bt R

SEM EfH A HEWRKE KHEARAES. SH0R SRS, 78 1000x.
20005 BT T ol B PP A kL. BF SR E WS, 1F 4000x, 8000xf%45
ATV T B U 22 3 AN K B AT B & BF WIFEASFTRRIE . 7F 4000% . 8000x {545 T~y
MR H P IREAN AL . BGIEW EW .

(3). CLSM%R &5 S At Ak 2

A CLSM M&hsA, [IEffE CLSM TIEHARN g . 4 EGa%RI 5
ANPREF = 4 RGE E I 20 B, 3HT CLSM 4 A1 EHL 24T (Image-pro plus 6.0
TNV BB AR . {1 SPSSIZ.0 ZEit ik, 40T JUC AAER K S
JRE RN BF AwLEEL JEEHR WEE IR EE LG, AR5 5%
AT IR 2 [ R EEG T EE N CEZ#E A P<0.05 FR).

23 #R

23.1JUC InERMBERS

B JUC e, IR SR KRB — KA AR JUC FUmil LR 1.

10
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Blank Control 0.9%NS Control JUC

X2000

X 4000

B1  JUC HRiRAHRBER

232 JUC ERAREME (SEM, x4000)
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MLLEE BF, TEEFIMEECREMER. X5 BF MR, BME/EES
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Research Progress on Correlation with Bacterial Biofilms and Catlleter-Associated Urinary
Tract Infection. Dongmin Wang, Zhiping Wang. The Second Hospital of LanZhou University &
Institute of Urology, The Second Hospital of Lanzhou University & Key Laboratory of Urological

Diseases in Gansu Province & Gansu Nephro-Urological Clinical Center. L.anZhou.GanSu.730030

Abstract The key factor is bacterial biofilms lead to catlleter-associated urinary tract infection. In
this parper, the concept of bacteria biofilms on the catheter surface, pathogenesis, formation
process and pathogenic ways, bacteria distribution characteristics, mechanisms of resistance,
correlation with indwelling catlleter-associated urinary tract infection and prevention methods
were reviewed. Provided for the clinical better to prevention of the bacterial biofilms on catheter

surface,accordingly, to reduce the prevalence of catlleter-associated urinary tract infection.

Keyword Biofilms ; catlleter-associated urinary tract infection; catlleter
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