FLE SR O FEHIN AL DBLIR &3y v a < 4 o Vi PEEERTE
(VRE) , B §LEA B -lactamases (ESBLs) PEA: A,
Metallo- /3 -lactamase (MBL) PE’E[,

Z AN PERRIE R (MDRP) O3 BRI

PN

=

5F

REHX NOSAT MAESE (T 086-1105 ALV AR - AT P4 5 4681 11 T H 5 i)

WA, AR T IZ 3610 5 34D I 2SI IR O
55, EERE R NH AR RE CEEAMPE L AHEST L
DOH B, F7z, HNOL FR=T MY, YUk
EOREN S, WINTO 7 ROy v ORIRHE
MAFK L R BEHEE b NNy av L vy
fitPEREERE (VRE) [9, 12] %, HA, Mo, Rk
I, BKRTIAE > T CTX-M D B -lactamase

(BL) # B % 9 % Escherichia coli, Klebsiella
prneumoniae DSy HE XT3 [15, 16, 21], Z
DORD BL I3 Kluyvera JEE 2R § 5 GLeafk it~
I ZADBLIZEHY L T, 27 &YV L4 (CAZ)
Ehx744F2 4 (CTX), L7 RKFFT A4

(CPDX) %3 K< HT %,

7z, Wz s BENEERGER & U T Pseudomonas
aeruginosa , Serratia marcescens s £ T, 4 I X%
& (IMP) BEDHNINX I L% (CAPMs) %%
fi# ¢ % IMP-1 % metallo- 3 -lactamase (MBL)
PEALH [1, 21 R, CAPMsIZA, 73 /270
I PR (AGs), 7rrufx/uaryf (FQs) O
3R D Pt Al M % 8§ Multiple-drug-
resistant Pseudomonas aeruginosa (MDRP) 7%
BHLUMELL T3 [2, 6], Zhb6DLHMF
377 2 3 PG EICIPESEIE T A2 EAEET S
T BN RS T A REME S D B .

AR TRILFERERE D 5 5 2 Al A A 2
A 6 N 35 P aeruginosa, S. marcescens, E. coli, K.
puneumoniae ¥ & U Enterococcus faecium 0 5 i

18

OHANNPEEL , Zh 6 ORFMTO MBL #EER,
MDRP, extended spectrum p3 -lactamases (ESBLs)
BEATE, VRE D4 HERIUICEE§ 2 & & 5 D%
&, FUT I T B B AR O 5 % O % kX
%

1. #HEEH%k & HEREE

1) #HEE%

200549 F ~ 2007 4F-8 FIZHRZE ST ako FL4
DOEICEHEKMEAF LA T » S5 nHE 2P
aeruginosa 200 ¥k, S. marcescens 64 ¥k , ittt E.coli

(7vEv )Y (ABPC), A+ v 7 b 7442
)Y (OTC), ZANT 7 A PFH U= VY
A7) 4 (ST ©3FILL ECitE) 288k, K
pneumoniae 14 ¥, Klebsiella ozaenae 1 ¥ ¥ & O
it E. faecium (<N VL= 1) v (PCG),
ABPC @ 2 AL E) 9 #k AR L 72,

F7z, BEANLT 2 LEERIERE PREFARL
7,

2) BMEEEE

HIRIZIR L2 A )L & 7L a — Ui cFLEE,
FLAOZWER L, MESA S X S ICH &R
U 72 FLi 25 pl % 5% F IfiL ik I 98 K 855 Hh
(BBL) ® 1/4 X, 10 1z~ =y Ml
Bakh CRIHES) o 1/8 DX i 2 O Cl i
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L, 352 2°C T 18 ~ 42 F§fH], AF&BssE L7,

3) EEEOFREH
Fitk 25 w1 H D P aeruginosa & E. faecium 13
WA =305 6 2RMERE LT AR, =10~
30 il 7z S MFEFHINCRBE L2 DAHREE L,
S. marcescens ,E. coli ¥ & U K. pneumoniae (3= 10
A THBEENICKRE L2302 AR EHEL 2
[19],

4) RAEE

EEKIF S A 2 7 — Ehatk, slEiEpiE Ga+),
Yooy F=L7 )Ly 34—+ (PYR) ikt

(B L) Batitkm &, Myt 227V v 9%ERE;
Hr (BBL) Tx 227V VIR RS % B
L, ¥y FID32Z MLy 77K (HREA X
Voa—) EHOTHEEL 7,

E. coli \3IK Y, K. pneumoniae 1)K KL
YD, S. marcescens I~ EADEET
F ¥ v 4 —¥EEMEOKE ID 7 2 + EB20 (HZKH
) EHOTRHEL 72,

P, aeruginosa 13 g IS MARKEEZE THF L 4 —
YRR A ID 7 2 NF18 (HAKEEE) % v
[FlE L 72,

5) O fifEMm;EEBIKER

P aeruginosa & S. marcescens 12D\ TCIE, Zh
ZNO O FRGNRIZMNG (5~ A4 2 W T
R L 72,

6) EFIEZIMBRE

(1) 714 27y (CLSI f%HER:) @ McFarland
No.0.5 O (CRIHMELY) &R U s 4 Hf
SRR % PO CHAME U 7= 1R & MR L s PR L |
Mueller-Hinton I 38 K&5Hh (BBL) 12 3 EHIZ 4
BATL, SN 74 22 (HAKEEE) 2%, 18 IfH
BEHIZHE L (7). &k, E faecium \ZI13F A0
W& Mueller-Hinton 11 28 K55 (F 5 BL4E) %
Wi, 77 ARMEO 4 ERIX 19 A (R 1, 2, 4,
5), E. faecium (3 21 Al (& 3) IZDOWTHREL 72,

(2) MR (CLSI #EHERL) @ McFarland
No.0.5 (W& FE i & 530nm) : 0.08 ~ 0.1) O ¥

JECAE PR A D TR U 22 R 50 nl &
12ml @ Mueller-Hinton 7' & 2 (fi 5 #38) 12 3%
B BHFREL, A7 bovaor (Re8EE) 12100 1
TOMEL, 20K ERICHEL 2 [7]. R
aeruginosa, S. marcescens, E. coli, K. pneumoniae
B LUK ozaenae (213 12 | 8 Y=IE T MIC % HE
L, E. faecium \ZIZEHFE MIC 73 3 )L (15 ] 12
W) # AWz, W ke & CLSI O
FI M31-A2 & M100-S16 D 7L 4 o7 K 4 ¥ b IZHE
L7,

7) BEMMEEOR Y -2 JiRE - BERIRE

(1) MBL:IMP®MIC =8 11 g/ml%& X 7 ) —
=V IEtEE L,

2) #TNFT4 22+ Y—=5 A (DDST) : 2
WD CAZ 74 22 % 3em D BHEL CE X, —Jf
DT 4 AT DOHL1EHLE TORKEA 1.5 ~
2em iz B KO ICEI NI ANS T MRS N Y
74 (SMA) 74 227 CRIHMEY) & &80 s
MW S CAZ DOFHIEM A 5Smm DL EdEA L 728
@ % IMP-1 %Y MBL P53 & e L 7= [2, 3],

(3) MDRP : MIC 2 IMP = 16 pg/ml, 7 I #
v v (AMK) =32 /zg/ml, vrazvaFHiy

(CPFX) =4 pg/ml O 2E&tE2HZT8D%
MDRP & HIE L 7= [2].

(4) ESBLs i1 . E. coli ¥ X U° K. pneumoniae 2
DN, CLSIFEUEIZ e W FH IE I E £ 28 CAZ <
22mm, CTX £ 27mm, CPDX = 17mm @ ¥ &
ESBLs pEA: % 5E\ , fifEs@ AL 1 551 T CAZ, CTX,
CPDX 7 4 227 OW§Fh2OHIEMERELD &,
2777 vk (CVA) WIT 4 22 CEIHMES)
DEZENSmm YL R L2 D&Mt E L7217,
24], %7z, F €V cephalosporin- HMRZ-86 % &
Be3arvap 172 (BAH L) TikBs
WA 5 A EIZZE(L L 22k % ESBLs, MBL, 7
7 Z 3 K AmpC pg-actamase (AmpC BL) ®D\»
FThrnEtE e w7z [10],

(5) VRE:PCR 12 & 0 Kariyama 5 [13] O 7
T4 ~v—%HMw, VanA, B, C, C2/C3 ##& L
776
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2. P. aeruginosa M ZEXIm4

A EFE#AAENS (B) S FERERI L,
JERIZ VX LIEERETH 0, B L3 <, P
BIEBTLERL A o7z, BEZHFENTH -
e, REDORBETERL -, REWHK DO
0.5% % 5 st E 7z,

P, aeruginosa DIPER O HIHEZ L 1IN L 72,
MIC % HIE L 7=abk e & IMP < 8 1 g/ml T
0,74 AVBREEIT - 22k G IMP 123 L&z
HTHHS7=Tens, BEBAT ) —=V I
TMBLEMEHE XN, 72, &5 DDST
TMBLEEMTH > 7,

F7-, AMK, CPFXIZxfL T, MIC ##llwE L 7=
k& 8 MDRP OIEHEE LI T TH D, T4 A2
Rt 217 - 72 100 #krh 99 MRAEAZ M| 1 BkAS
THO, k& & MDRP Tl e i s,

P, aeruginosa O FEHIRZ M — 8 OMPER % 7R

LTWw7, PCs, 3 —, B M7 24R

(CEPs), 7') a X7 F % (GPs) 12§ 5H
RIMETH 5, HB—, M CEPs 12X 9 B
P, v 3 17 2 &4 - 72 200 BRiZACRat:
ThD, FEfttoFFEA AmpC BL OREAIZ K
58D LHZ 6Nz, ESBLs i8R Tid 200 £
i 188 ¥k T CTX DFHIEM EAEA CVARINIZ & O
9mm P Efi U7z, Z4id, CVAIL AmpC BL %
FE L4 <, AmpC BL 48 CVA %z £ @ BLFH
BIMETH 2720 THEZ ENMENTND

[24], £7-7u5s7x=a—) (CP), ST, »
F~v4 (KM) XU OTC Iz LT yMER?E
<, ZHIIREBIPEN AR v 7 & Ot ERERIZ X B
EEZ e [2].

VIR HFITH 5 AGs, CAPMs, FQs 2k
Trvav4yy (GM) MHER 1AL =0
ATHD, ZThEDHEANR T 2HERFMEIL 23 A
SN o Tz, TAUIRESEILGERIE TIIPUieiR R

F 1 Pseudomonas aeruginosa (=35 \F A PERE O HBLRME

i R TR 74 2 Pk
PEEARR R Mt EsRE (%) HEBR R s E (%)
ABPC 100 100 (100) 100 100 (100)
CEZ 100 100 (100) 100 100 (100)
CEPR 0 200 200 (100)
CXM 100 100 (100) 100 100 (100)
KM 100 91 ( 91) 100 99 ( 99)
0TC 100 88 ( 88) 100 99 ( 99)
CP 100 100 (100) 100 98 ( 98)
ST 100 97 ( 97) 100 96 ( 96)
GM 100 1 (1) 100 0
ABK 0 200 1 (0.5)
AMK 100 0 100 0
IMP 100 0 100 0
ERFX 100 4 ( 4) 0
CPFX 100 0 100 0
LVFX 0 200 0
VCM 0 200 200 (100)
TEIC 0 200 200 (100)
CAZ 0 200 0
CTX 0 200 11 (5.5)
CPDX 0 200 200 (100)

ABPC: 7 ¥y )Y CEZ: %77y, CEPR:t77EVY, CXM:t7u+xv 4 KM: )~
4V, 0TC:*AFvF b4 2 )y CP:2v7uss7x=32—)L, ST: ZLT 7 X FH =) -
FUXMTUL, GM: Xy 8~v43 Y, ABK: TAXAY Y AMK: 73473V, IMP: 4 I X% 4,
ERFX: TvuyufH4v Y CPFX:v7uyutx#i v IVFX:LA7uaf4vy VCM:Nvavw
4V, TEIC: 74 a375=yY, CAZ: v 782 V4, CIX: k7 +4FL 4, CPDX: £t 7R FFL 24
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#HEIL LT AGs, CAPMs ¥ & U° FQs DOffi FH A58
XN TH 5, P aeruginosa MFLHE I THiH X
N7zDIZGM OBEIRIMEHZIT Th B I LIZLD
LEIOND,

O IfiL7&%NE 200 #krh, OG: 77 #k (38.5%), OA:
35 ¥k (17.5%) OB : 20 ¥k (10%), OI: 16 #k

(8%), OF: 98 (4.5%), OE:8# (4%), OK
& 0C & 7TH (% 35%), OD 1 (0.5%),
OE - OF A 1 18k (0.5%), BUBIAEE @ 19 #k

(95%) THotz, TDSBHBD 1SS
OG :51 ¥k, OA & OC % 58k, OL: 3%k, Zofth
OB, OK 7 EGl 73 ¥k bl < 7=, 1972 R4
[E D475 2 3L1E 2 & 43 Bk & L7z P aeruginosa
144 %D O MMiEAYZ, Honma O535HD 06 (BIfE
® OF IZf123 %), 08(0G), 01(0A) 8% <, X
T 010(0I), 04(0D) , 05(0E), 02(0B) , 03(0C)
ML h 5721201, SEIOEARETIZ OF 347 h 5
7278, OG, OA A Z W\ iR iRk D O IO Ff
HIZEE R L T2 25, ko
O IMyEM ORI HRITI E > T 5 & O L HEH
Xh7z, ¥ b T% OE, OG, OA, 01 %< [18],
OBk & T B,

FRER AR S IRERUX THI®D T P aeruginosa
PEFLRE 2 DEEMIERGL 1 B35 THAE L, HEFL -
7 —NOBREIEE, BN, 1RO MM RGY
IO 3L — I K OJRERIRIYFLE 2 7Lt
5 [6] CILyERID P aeruginosa 7357 & 7z, ZD
FNZIERR D 2 DN MRS 5 A G &
5o TFHNOREERSED, IV —%ITL
TIERFEL 7230 T, HEROMEDKTIZL 2%
PEREDIKT & 16 EM D fER A+ & 7 > 7=, KET
LR S — 7 —NOILFEERAOK, K — 2D
P aeruginosa G2 K570 b T LA 2R ET
W3 [8, 14],

3. Serratia marcescens, Enterococcus
faecium DEFIm1E

S. marcescens 1= & BIFRITERET D - 72 4%,
EBHEELHERLR TS, PRESBTLERL &
Motz FRAFHCEIN T, KRiFD 5 EE#R I TH
KD 013% LAKETH - 72, REGUFILIESL L 72K
REROA HETHBEEENh TS [4],

S. marcescens DM PER DI HB ALK 218 L

R 2 Serratia marcescens 1= ¥5\F B O HBLIRI

s R TR 74 A Pk
PEEARR KL MR E (%) HEEBR R B E (%)

ABPC 50 48 ( 96) 14 14 (100)
CEZ 50 50 (100) 14 14 (100)
CEP R 0 62 62 (100)
CXM 50 50 (100) 14 10 (71.4)
KM 50 1( 2 6 0

0TC 50 50 (100) 14 14 (100)
CP 50 5 ( 10) 14 0

ST 50 0 14 1 (7.1)
GM 50 0 14 0
ABK 0 64 2 (3.1)
AMK 50 0 14 0

IMP 50 0 14 0
ERFX 50 0 0

CPFX 50 0 14 0
LVFX 0 64 0
VCM 0 59 59 (100)
TEIC 0 59 59 (100)
CAZ 0 64 0
CTX 0 64 0
CPDX 0 64 0
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7zo MIC ZHIE L7z 50 ¥k & 7 4 2 U M %47 -
714D 64kE S MBLIEZMTH 572, 2D
2 B 44 FRIZDWT DDST %47 - 7241, MBL &M
Tho7,

S. marcescens DIRANEAZ VT —E DN PER %2 /R
LWz, Fpict 7 7 V') v (CEZ) & &k
ThHotz, H—, H I CEPs X ABPC (2t
AR U7ZH, B CEPs (i 2 7R U 228k
FEAELL, VHRBIT AT 458k %
ECEYTH 722 05, kMo FER
AmpCBLOFEIZL B 8D EF L Sz, ESBLs
TfEREME AL Tl 45 ¥k v 2 8% T CPDX OFH.IEF A3 CVA
1I2& 0 18mm Ll B/ L7z, %72 CAPMs, AGs,
FQs, STIZx§ BMPELIZA S s n -5 7z,

O I 7EANE 64 Brh 06 @ 32 # (50.0%), 05 :
148 (21.9%), X\NTO14 : 3% (4.7%), 02,

016, 06-016 HARIA% 2 ¥k (3.1%), O1, 03,
08, 010 3% 1 ¥k (1.6%) , BUHIAHE 5 ¥k (7.8%)
Tho72, AFTIZ06, 051 %L <, v b TIE
JERE TR H 5 DD 02, 014 HMEET, 06,
053N &N, EENBEEEA KD &
ZiohdoWEesnd [17].

N E. faecium 12 X 2FFRITFEIETTHE B
HTH o7, 7EEEIL 0.03% EIERITIEETH -
720 FLEESIERITONGERE Oy HERIT 2 ~ 3% &
g EhTnd [25], Ik 2Bk IS B

M ERIC < HAGLEGT, MR REMER R
o 2T < MEMIREWEEZE L 5h T3 [9],

E. faecium OTFMERE O R %K 31N L 72,
PCG, ABPC, OTC IZTidM#k2FAEL , PCs i
E. faecium i3 PC fEGRADZELIZ L B MET &
% [12]. AL 72 9%kD 5 5 PCR %175 72 6 &

% 3 Enterococcus faecium (23} B it O HELIRI

s PR TS RL 74 2 PEEE
v iS4 MR E (%) HEEBR R R (%)
PCG 6 5 (83.3) 3 3 (100)
ABPC 6 6 (100) 3 3 (100)
CEZ 6 6 (100) 3 3 (100)
CEPR 6 6 (100) 3 3 (100)
CXM 0 9 9 (100)
NFPC 6 6 (100) 3 3 (100)
MDIPC 6 6 (100) 2 2 (100)
MPIPC 0 9 9 (100)
CFX 0 9 9 (100)
KM 6 5 (83.3) 3 3 (100)
OTC 6 5 (83.3) 3 3 (100)
EM 6 2 (33.3) 3 2 (66.7)
CP 0 9 3 (33.3)
ST 6 2 (33.3) 3 1 (33.3)
GM 0 9 4 (44.4)
ABK 0 9 4 (44.4)
VCM 6 0 3 0
TEIC 0 7 0
TP 6 4 (66.7) 0
TMS 6 2 (33.3) 0
OBFX 6 5 (83.3) 0
NFLX 6 I ARE 0
CAZ 0 7 7 (100)
CTX 0 7 7 (100)
CPDX 0 6 6 (100)

PCG: Ry INXR=) Y NFPC:F+ 7YV, MDIPC: VZufx#Hi )y MPIPC: AF*4) 2V,
CRX: vt 74FvF Y, EM: ) 2u~vA4 vy TP F7 Y 7x=3—=)L, TMS: FL 1YV,
OBFX:Arbvzvudx4 v NFIX: /Lh7oaFy v
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34T VanA, B, C, C2/C3BIZT#HAET, EHIE L7228 7 4 A0 MBE AT - 726D 4
Ffho 3k N vyavL vy (VEM), 74 2 28 K MBLEEVETH 572, ZD S5 B 24 FRiIZ O
75 =Y (TEIC) IZxtL CEZMETH Y, 9kkE CDDST %47/ 5724, &2 CMBLIEETH D,
¢ VRE TldxWeE L oh/-, 27 BRIZDWT ESBLs MM E AT 8 > 7208, &
P Eosk#Eix, ENgito 74, =7 b)) JE TEMTH - 72, M RIZ ABPC, OTC, ST,
G4 E. faecium , E. faecalis & b+ ONGEREF Ot KM D 4 AN S DFERMMETdH - 72, £ 512 CP,
MR L FREDHIT T H - 7= [12, 22], S IO PE GMIZA, —&DkTHE —, 1 CEPs 12X}
N5 ER 17 1% 42 C E. faecium T&H > 7=, 7 ¥ TR E. U ClitE T d - 72 E. coli (334t AE D Rk FY
faecium M E. faecalis K VIEEATH 57200 HF 21 5 AmpC BL # B4 2 2%, s X hif < CEPs (2/%
N7z, WK IE 2 7 AR O 52T i d 27 2 CTdh 3., Sl CEPs fitthid, 4#kAs ESBLs
MR 22 <, VEM iEEE T2 &8 7 7 2 3 PEETHD VA B 1T A NET 572 4B ET
FDIEA, BEED EHEACHZEMET 7 2 3 P B Th-72Zens, F—, H I CEPs ®
TET %, BEREO ESFIZ LD, Getafii: AmpC &5 T Ol
FIRBEEIR SN D EHEE STz,
4 . Escherichia coli, Klebsiella pneumoniae KETIE T O THIRES 5 55 =1 CEPs, 7
¥ £ U Klebsiella ozaenae OEFH 4% FFH A 2 Y Y (TC), AGs, FQs £ & IZxt+ 2%

A E. coli B oriEx e, Z D5 =1t CEPs fif
e E. coli i3 EEBMEDEIEIG XA I L, T PTG R M AmpC BL O @RI BIZ K % A,

AL 5 72, BRI HEE TRAIER D 0.5 ~ TEM D7 5 ZA-BLEDH@IZL B DT,
1% Td - 72, HIBIIEHITD E. coli D 5Bt 1% =X CEPs Offi H A E TR B A B IR S 72 &
5~ 10% L HEE X h iz, el T3 [5]. &l &5 =X CEPs i

E. coli DINMERE O HBIFE 23K 4 128 L 72, MIC E. coli 13 CPDX (AL NIz 3T TH 572, LU

= 4 it Escherichia coli 12353 B i1 o HBLIRN

s PRI TR 74 A o PhEREs
MR R B R (%) PR KL B E (%)
ABPC 22 22 (100) 6 6 (100)
CEZ 22 5 (22.7) 6 1 (16.7)
CEPR 0 27 14 (51.9)
CXM 22 2 (9.1) 6 1 (16.7)
KM 22 19 (86.4) 6 2 (33.3)
OTC 22 22 (100) 6 6 (100)
CP 22 11 (50) 6 4 (66.7)
ST 22 22 (100) 6 6 (100)
GM 22 5 (22.7) 6 2 (33.3)
ABK 0 28 0
AMK 22 0 6 0
IMP 22 0 6 0
ERFX 22 0 0
CPFX 22 0 6 0
LVFX 0 28 0
VCM 0 28 28 (100)
TEIC 0 24 24 (100)
CAZ 0 27 0
CTX 0 27 0
CPDX 0 27 3 (11.1)
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LEORERKUIENE ORI 2 & i X 7z E. coli
DAL OfE & FIF 3K L 7228 [11], SO
WMcidzryazaEH vy (ERFX) fitEdkiE s
Ty, ZHid ABPC, KM, OTC, ST
37 DK TEH SIERIE 280 TE2h,
ERFX (39L& & ZHELS LI FHAE 23 72
»elbhiz,

K. pneumoniae 32 EFR K AL I T2, &5
SRR E. coli KL, TRIIMME E. coli 1 E M
otz BRNIH HIEABEHL T35 T
DRENLZ 57z, HHERZHEET05~1%T
o7z,

Klebsiella sp. DiPEFE O B A2 K5 IR L 72,
MIC #HIE L7z 6 k& T 14 2 7ML 547 - 72 9 bk
D15 A MBLEEMETH - 72, F 2 158K
DDST T MBL[EVETd - 72, ESBLs fifii ki £ %
T 572 14 BRIZETRRETH - 72,

K. pneumoniae ® ABPC i35 - 72,
Nid K. pneumoniae 73 54K %D 7 7 2 A-BL %
FEET 5720 Th 5 [24], 72—/ T OTC
i3, CP, ST, KM, #%—, % it CEPs

-
—

WML U T2z, K preumoniae GG ERMED
S AmpC BL 237 <, CEPs 122 TH 3
2, —#OHT CEPs fitE2n A 54, 55 1HIZ
Klebsiella ozaenae Td - 7=, &R TH =1 CEPs
WZEERAS NS, Y3 1T A ML ST
YT H 0, Klebsiella oxytoca T H 5 1 5 Jetatkit
29 2 ABLIZ X % CEPsiiiftE2 & Lk,

5. FLA4DEERRMK & SEMERDRE

WA ENO & RO BE R R & k2 5 CTX-
M-2 %4 (30> Toho #4-1) @ BLFEAEVE E. coli 78
I T3 [21], & FTIRET O F BT
Fill % KA 5- O IR PR IEGE 72 & D IR EE D 5 B
PN B S A MEICH O, 5 = HRUAR A X2
I 5 A0 CEPs ICEEMMETH 5720, S v
V7 — O ERHERI X, v v HORBEAEE X h
Tw3 [21], &7, MO BLEET T A IF
KM, TCIZ 3P Td b, FAD BLEL E.
coli \ZENOMIINDOKD S & i hTng, %
ET g Fl—REO T4 MHE b2 5 CTX-M 4l

£ 5 Klebsiella pneumoniae ¥ & O° Klebsiella ozaenae (= %53 5 i PEE O HBLIRN

- R TR F 4 A Lk
PR B MR (%) PR KL iR (%)

ABPC 6 5 (83.3) 9 9 (100)
CEZ 6 1 (16.7) 9 1 (11.1)
CEPR 0 15 2 (13.3)
CXM 6 1 (16.7) 9 0

KM 6 0 9 1 (11.1)
0TC 6 2 (33.3) 9 1 (11.1)
CP 6 1 (16.7) 9 1 (11.1)
ST 6 1 (16.7) 9 1 (11.1)
GM 6 0 9 0
ABK 0 15 0
AMK 6 0 9 1 (11.1)
IMP 6 0 9 0
ERFX 6 0 0

CPFX 6 0 9 0
LVFX 0 15 0
VCM 0 15 15 (100)
TEIC 0 10 10 (100)
CAZ 0 15 0

CTX 0 14 0
CPDX 0 14 0




NSV WP

BL #EEM L, kM AmpC O 7' 0 € — 4 —
W& & & D% X CEPs it D E. coli 2897
X7z [16]. F72oKE T CMY-2 BID 7' 5 2
I N AmpC BL % 429 % 45 — (X CEPs il
Salmonella 7>, 7% & b2 60 EEX v, CAZ,
LT M) T OV VIIEGEMETH > -G S h
Tw3 [26], ENDT a4 T —»5 CTXM M
BL X CMY-2 ! BLD#i{sf %4 L, AmpC D7
O E — ZGHKICE R A S D E. coli MBS 7z

Jixd% CPEs fifi FHl & ORI 42 <, BRs
B & ORBRAHERI X hTnd [15], KETIE
BRI 5 35 D PR 5E O B A3 =2 AT, B = IR
CEPs D H & [l Nl i o 25 — 1K CEPs i £
DOEBAREDNE DS, CTX-M-2 ! BL (3 {#24 T
v, HARDEEIRIZ I 1) 5 CEPs O[5 fifi
WK 2,000kg TH D, KEBIFHTH B

[23]. 1990 fFfRAiTFIz & TH—, 1H{R CEPs
R I, KPRIFEFEAIEL LTCOMHTH
%, %7255 1 CEPs & 2006 412587 X LT
3 A COmIGIE IS HERER T, BHEETO
I RIXETH %, CTX-M B BL D45k 547
IBEIRE A2 720103, & b EER L D hBRER &
DOPARHTHBH, HNO T V23 TIZRIEL T
WA B B, 7 ¥ DS NIRRE T 5 % 3
F O AKNAR FE A T, 2 A E. coli X
Salmonella DIRFEIHFT CTH 5 Z &R E LT
% [16, 21, 26].

SR U7z, & RO SEAI MO B 2 6
FLUEROYIFEMGHE T, 2D B i A X
27 b T LAORNHRBIIRHE A B U
FEEDOPIRHEIZNR S RO B2 0BT T+
BHARETH B L E LT D, 5% AT DR
FICB W T ERB I ERGYE 2 T+ 5 95 A
T, B, B, F M CEPs R FQs & EDjE
REZEDH S Z L2k, ZHIMER ORI E %
SRVWEIFE UV, RERFR VTS T
&, CAPMs, ERFX LI#FD FQs, Z b L7 F A
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Anitmicrobial Resistance of Bacterial Isolates from Bovine Mastitic Milk and Surveillance for
Vancomycin Resistant Enterococci, Extended Spectrum pj -Lactamases Producers,
Metallo- /3 -Lactamase Producers and Multiple-Drug -Resistant Pseudomonas aeruginosa in
Nemuro District, Japan

Mamoru OHNISHI

Clinical Laboratory, Nemuro District Agricultural Mutual Aid Association,
11-5 Minami, 5-Joh Nishi, Nakashibetsu-cho, Shibetsu-gun, Hokkaido 086-1105, Japan

The susceptibility of 200 Pseudomonas aeruginosa isolates, 67 Serratia marcescens isolates, 9 Enterococcus faecium
isolates, 28 Escherichia coli isolates, 14 Klebsiella pneumoniae isolates and 1 Klebsiella ozaenae isolate from bovine
mastitic milk in Nemuro district from September 2005 to August 2007 was determined against over 20 antimicrobials
by broth microdilution method and disk diffusion method, and multi-drug-resistant isolates of them were surveyed.

All P aeruginosa isolates were highly resistant to ampicillin (ABPC), cefazolin (CEZ) and cefuroxime (CXM). The
antimicrobial resistance rates of the isolates to chloramphenicol (CP), sulfamethoxazole - trimethoprim (ST),
kanamycin (KM) and oxytetracyclin (OTC) were very high, whereas those to imipenem (IMP), aminoglycocides
(AGs), fluoroquinolones (FQs), ceftazidime (CAZ) and cefotaxime (CTX) were very low. All the isolates were
negative for metallo- /3 - lactamase (MBL) screening test (criterion MIC for IMP: 8 ;2 g/ml) and for double disk
synergy test (DDST) with CAZ and sodium mercaptoacetate. Moreover, these isolates were not multiple -drug
resistant (criterion MIC for IMP: 16 ;2 g/ml, for amikacin: 32 . g/ml, for ciprofloxacin: 4 . g/ml). The serotypes of the
200 isolates were O-G (38.5%), O-A (17.5%), O-B (10%), O-I (8%), O-F (4.5%), O-E (4%) and others.

The resistance rates of 64 S. marcescens isolates to ABPC, CEZ, CXM and OTC were very high, but those to IMP,
AGs, FQs, 3rd-generation cephalosporins (CEPs), ST and CP were very low. All the isolates were negative for MBL
screening. The serotypes of the isolates were 06 (50.0%), O5 (21.9%), 014 (4.7%) and others. The resistance rates of
9 E. faecium isolates to benzylpenicillin (PCG), ABPC, the other p-lactam antibiotics, KM and OTC were very high.
These isolates were thought to be acquired resistant to PCG and ABPC. However, these isolates were susceptible to
glycopeptides. PCR analysis demonstrated that 6 E. faecium isolates did not carry VanA, VanB, VanC and VanC2/C3
genes.

Twenty-eight E. coli isolates were highly resistant to ABPC, OTC, ST and KM. The resistance rates of the isolates
to IMP, AGs, FQs, 3rd-generation CEPs were low. However, those to CP, gentamicin, 1st- - 2nd-generation CEPs and
cefpodoxime (CPDX) have been increasing. All the isolates were negative for extended spectrum p -lactamases
(ESBLs) comfirmatory tests (5mm increase in a zone diameter for either CAZ, CTX, CPDX by testing in combination
with clavulanic acid), and negative for MBL screening. Fifteen Klebsiella sp. isolates were negative for MBL
screening, and negative for ESBLs confirmatory tests.

The isolation rates of S. marcescens and E. faecium from bovine mastitic milk were low, and the clinical symptom in
mastitis due to those bacteria were mild. Hence there were no major problems clinically. The clinical symptom in P
aeruginosa mastitis were severe. The major outbreak of P aeruginosa mastitis occurred in a large free-stall herd. The

multi-drug-resitant organisms were not isolated in this study. However, the surveillance of them must be strengthen.
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