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HMREEREFEYERSAREDIERR G
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BEXY MR BEEERT X B IEXK
QIATHEAREES®AE XM 110015)
CIFHEARERRES HHA11015)CHEHEH K¥MX—5 HE 110001))

i EHWEPERERESSEBRRIEEEMFN.AEREAAECTHEERLBEL
HERERELSDERUTR. FEELREELERAL K- HFRAREAET 6, TERER
EHE LR WA Y BB (Biofilm) , ZPHBEHBUET, COREHNFEAXZET, LAFARAR
B PIRE FORE . FLEEATEDEEAEHFUESR., AR5 2B MICHAR
ERER WS . BEFANESRARZ0.02% , FAYHBAFEFE RN 41% ., Y 10pg/mL
PFOBE 12ug/ml. FABR.005g/mL FLELSNERFHRAERBRKA N AN, FUREMAE
HEEFTRHREFZT02%,05%M2.7%, HREFVEYWFERAREMHAARARBRHERLIER
BARYRNE MAAIREIN PO, FUBR . FOERSNANEHBMESE
Ao HEWMEMAEKAA&GFATHERSTHEERLERBTERR,

XA - AWEHEN AREARE MBS

fESHEE Q939.11 XMIFET A XHEHBE  0001-6209(2000)02-0210-13

1978 4F Costerton B % R B8 1 74 9 8 (Biofilm) B 1o 4 4 4 I A9 40 B8
RARBHMAKRNER UBMER, REEEBRNEEREZ - FLBERKS
BHEUFEEYHRAREBRRE, ZURELENTE A NEESHARRAKENR
ZHE, AEUETHARE PABR FOELSHARRBREK S LAY ZENEA.

1 MR &
1.1 EMEREY

ME R — XSEY KAERAR DS EE RSB AN E (Pseuedomonas aerugi-
nosa). ¥ % % K B8 (Ciprofoxacin, CPFX) " M X @ &5 £ 7>, ¥ 4 B & (Clar-
ithromycin, CAM)H EHBEH LB ZRM, F 48 X (Roxithromycin, ROX) HEHF &
B A TR, O % (Herba Andrographitis, HA) ¥ &5 i1 1L T & BB 25 R g 8t 1 35
. MW B HPTR T EWECE HRA

1.2 B/ W RE(MIC)RINE
B/ 30 o 3k BE (MIC) B9 3 52 % BB F 3 7R ik

» A RERTTHEHEHERE R S K EN(96803006)
EEMMT - BEK(1965— ), B, UTHHA . BL ITEARERTERAM T
WM BN :1998-12-04 , 4 E B #9:1999-06-14
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1.3 HIZBELREEYEERNH&

BEASEBEAREENCEEEREESKREIRARPITCHANE ,  AEEEEEAR
DURR, BREHELKEFER. AoXEET S6Onm MEHBEEH. FEREN
OD fH3% 0.029( MMM AE AR 10'CFU/mL) . BHHBRHAEEKBRE 10 5.%
5 F (10mm X 10mm) A BRS SmL BB KR EN,37CHER, HHES 1 XNE
6 XK, AHHEERREEDEBERBR.
1.4 MEZHEDEEARGOEN

WS LA ICABEXBABRABT I, REAEBE KBRS, BHEAY
2mL WABBKHREAN, BRRBREHR LEY 2min, HZEAWHAE N EDRRSE
B, ERMABEKPRBEHABEES LNAEIERE., S EEVRBRAERE
BHEME® P INA CPFX.CAM.ROX f1ZE.L¥%, CPFX 4 S HE=#HADESEM.
37CHFH,AHE L1240 RERFESEWO. ImL) , MBAIKBHREATBYIHRLFELE
B, HETER SR HFEER, HTEARANBEAENOFEF,

2 %R

2.1 SARMBAMEE MR

U 5 7 A B ALK B RO (B B K O 10°CFU/mL) # B B 24h AR G R
EEINNFLZFASBLRNMENKESRERER L RBEREDHR (B 1), BB 6d,ER
REAMEACERT YRR FEHASEEREQZR S (E 2),

LA I

Bl AEREGEMDBEKBERLREA B2 EREREDEROFARBRARA

Fig.1 P.aureginosa of the unformating biofilm under Fig.2 P.aureginosa of the formating biofilm under

scanning electron-microscope scanning electron-microscope
2.2 CPFX.CAM.ROX R 5/ ¥ 3 HE B £ HEEH K MIC
*t & ¥ B CPFX ¥ 0.4pg/mL,CAM.ROX >200pg/mL, 5 > ¥ >200pg/mL,
2.3 FISBEMETEEYEEEXN CPFX HAHHE
H 4 ok R 41 8 A0 A AR A B B 4 B8 X 2MIC 9 CPFX(0.8pg/mL) K K [F) B [6] 77 75 3,
EYBEEFASBEERNEZhERREN A% EEYRASEERELSY b FHEENR
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0.02%
2.4 CAM,ROX,F O M4 Mmk MREEmEaNRES

5y B CAM \ROX, 0> #% K& CPFX + CAM, CPFX + ROX,CPFX+ .- S/EH4A
B A0 B R B 6 8) S R AR S R, 10pg/mL B CAM, 12pg/mL ) ROX & 0.05g/mL i)
FOEBRMEALFAERAEWFER; MEANA 0.8ug/mlL 8 CPFX 5 10pg/mL
MCAMER ah AV BEIEMAEMFIEREZ0.2%, KEMA 0.8xe/mL B CPFX 5
12pg/mL 8 ROX 15 H dh B SR A B M A7 76 MR % 0.5% . 0.8ug/mlL CPFX 4EF 4h
90 15 SR R T 40 % ; T BES I 0.8pg/mL B CPFX 5 0.05g/mL % 03 16 FH 4h 4
P EIEREE2.7%.

3 #Hw

R FEEEA AR, R SERNTNA TREARE, RAfi— il
BHL O RENATHRRRRASHENNWREGY OV HEENERER HRPRAE
tho — BT EEMNE BT BRI SRR AR A AL BT
R, R T LR AP,

A E RSB R YR ES SHESS R H 5 AA0 A0S e R4 S WE SR
Bo KWEY AT IdBFEELEMISREAXE, EERTLE, REREDEE
(F 1) 231 6d B30k BB T 55 SRR A b o 4 B8 7= Ak 4 BE B, o 7 T 70 78 ML L 4
HEERMAEHEERNEYEBFOR(H2), BEENENAAENR TR E
B ARG RAEDER. AENNSEYN A ENRE, XRARAR., CHRPARS
THRED R MY TR EES N,

YR R R R A 2, Nickel IECH RS HARSE B WIRE S
B MIC ¥R 100 1800, E M EBMAH ARG BUERED, RIIUED LEFHES
IMIC B CPFX & 4h, S A2 76 & 0.02% , 17 4 97 3 0 40 3 09 77 75 22 1 {16 2818
Ah (U E 41%(E 3), 2R B F(P<0.01). V04 %8B AE X 2MIC & CPFX &
P, AV EAASTARMESAEON R EREOEAY,. ERA—AREH
NEARAR, FTERRLECE. AUHEBLTRERRE TEPAB®SHELY
WiE R AR ANEEERD, CURERABRERLNEERES —,

FIERMBEYR BN ER RS RRERTN— X AE, ST RBA N
HACPFX 5 CAM4h X YH#HEAEFNFERERZE 0.2%, & M A CPFX 5 ROX4h
Y EENERNAEEETE 0.5%, CAMEROX R R AR ABRLGY, MHAZHEYR
RE/LERERAEEA(MIC>200pg/mL), LR R EZH . CPFX #4371 5 CAM.ROX B
ARFHKE T CPFX XA MR H R A # M. Yasuda. Hiroshi 38 % 8
CAMfEFI B A B Sd SBREH ML, ARMRENCE TR MR &£ yam
MR SR CAM B £ Y B A E MO, AT 28U, B cam,
ROX M AEYHEMNENBERNAB S AEE. BANTACPFX 5FLE 4h B A B BE
RS RMEE2.7%, SREAFLENRRBEME LT XA EEM, 8450
FETHRAERRNEY S REAFEARENRABEN. BEFEFLEGERADH
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MR, BV AMRBERENRAFAY I CPFX MERAVHBRNE YW CAM,
ROX, WHAZLE ATRREHFASBAREIEOERERRBRLKBTRE, HT
H—FEWRMLEX,

it TEHEMASRPORESEFERXREAFBT LERSTHRABEEARLS.
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INTERACTION BETWEEN BIOFILM FORMED BY PSEUDOMONAS
AERUGINOSA AND ANTIBACTERIAL AGENTS

Feng Xinghou! Zhao Guangfu' Cui Liandong® Guan Xin® Wang Hongda®

(" Department of Respiratory , Liaoning Provincial Hospital , Shengyang 110015)
(2 Department of Laboratory Science, Liaoning Provincial Hospital , Shengyang 110015)
(* Department of Respiratory, Chinese Medical University, Shengyang 110001))
Abstract: We hypothesized that bacterial biofilm formation could be an important factor that make
some infection intractable. Interaction of P. aeruginosa biofilm with antibactial agents was exam-
ined in vitro Methods: P. aeruginosa incubated for 6 days in a saline-teflon system formed biofilm
on the surfaces of the teflon piece. The biofilm were characteried by dense colonization of bacteria
and thick membranous structure that covered the colonies, it was observed with a scanning electron
microscopy. CPFX,CAM, ROX and Herba Andrographitis were added to the biofilm bacteria. Re-
sults; The rate of survial of the floating bacteria decresed to 0. 02% after 4 hours of contact with
2MIC of Ciprofloxacin (CPFX), but that of biofilms was 41% When 10 pg/ml of Clarithromycin
(CAM per mL was combined with CPFX, the survial r ate for the biofilm bacteria decreased to 0.
2% . When 12 pg/mL of Roxithromycin {(ROX) was combined with CPFX, the survial rate for the
biofilm bacteria dacreased to 0.5% . When 0.05g of Burm. f. per mL was combined with CPFX
the survial rate for the biofilm bacteria decreased to 2.7% . Conclusion: We conclude that biofilm
bacteria are much mote resistant to CPFX than the floating bacteria. the combination of CPFX and
CAM, ROX HA were more effective in decreasing the biofilm bacteria survial rate than CPFX
alone. The results suggest that the combination of CPFX and CAM, ROX, HA can be one of the
therapeutic manauvers against biofilm bacteria.

Key words: Bacteria biofilm, Pseudomonas aeruginosa , Antibaterial agent
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