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[ Abstract JObjective: To study the prevalence, phenotypes and genotypes of ESBLs and AmpC—producing 120 nonrepetitive clinical
isolates of K.pneumoniae. Methods: The occurrence of phenotype producing ESBLs was screened and determined according to the
National Committee for Clinical Laboratory Standards (NCCLS). The phenotypes of B -lactamase were studied by isolectric focusing and
conjugation methods. The plasmid and genomic DNA extracted from the bacteria were used to determine genotype of the B ~lactamases by
PCR with bla, blaTEM, blaSHV and blaAmpC-specific primers. Resulits: The study showed that among 120 isolates, the B ~lactamase—
producing strains, ESBLs—producing and AmpC-producing strains were 93 (77.5%), 15 (12.5%) and 9 (7.5% ) isolates, respectively.
The ESBLs—producing strains were much more frequently found in nosocomial isolates (25.5%) than that in community (3.7%). And all
AmpC-producing strains were found in nosocomial isolates. None of them was resistant to imipenam. Furthermore, AmpC-producing
strains were found to be more resistant to antibiotics than AmpC negative strains. The encoding genes could be transferred by conjugation
and were found in 9 of 18 resistant strains producing both ESBLs and AmpC.Conclusion:A high incidence of ESBLs and AmpC
—producing strains existed in K.pneumoniae. These (3 —lactamase producing strains had been the main pathogens of nosocomial infection.
Otherwise, that the gene encoding ESBLs and AmpC could be transferred to susceptible strains by conjugation leading to the resistance
spreading abroad.
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B e s S A S R A TR 24 AE , DAEE R I S it i LA
el , ABFFE ST BE 2005 4E 9 H ~ 2007 4 9 ARS8
120 BRAEE B R W BB #E4T T ESBLs A1 AmpC A9 M0
Mo THRITRFER.

1 #PEHE

1.1 EHH

120 BRAF ¢ 70 8 1H B3 77 8 TR BE 2005 4 9 A ~ 2007
F 9 H BYIG RPRAS ; W8 A it A o TR B 1 (e P /B A ER
%) PR RS CEH FIBRTRE) . HRUREE A
%AW ATCC25922 FISRAR IR PAIEE ATCC27853, AL
3R E A DHS o 5
12 RAEZRGHEEHA

AR PEAR( Ampicillin, AMP) ; & Bl 35 ( Aztreonam , ATM ) ;
e H A IE ( Ceftazidime , CAZ ) 5 Sk HIE IS ( Cefotaxime , CTX ) 5 3k
F R PA ( Ceftriaxone, CRO) ; Sk A1 PG T ( Cefoxitin, FOX ) ; T RE L%
g ( Imipenem, IMP )5 BA] 35 78 Mk/5E Fr 4k B8 ( Amoxicillin/clavu—
lanate , AMC ) ; & 7F P4 A/8F B2 3H ( Ampicillin/sulbactam , SAM ) ;
LA (Cefuroxime , CXM ) ; A ¥5 B ( Ciprofloxacin, CIP) #l
KRR EZ (Gentamicin, GEN ),
1.3 #4X3% 5 ESBLs &)
131 Z58uls WS EGRE SIS B EE R
%t VITEK # AP %58 . Z80AKR B BEEIE MIC;
K4EH T UL E test 3545 ESBLs, # NCCLS(2000 4
WROFHERIBEE R
1.32 ESBLs il SR AL 5 B [R50 400 0% B ok 6 I
B,
1.4  AmpC Bg834&a]

HARER AR T B D,
1.5 bla B PCR 3%

ST OB AR , Hir blaAmpC 3748 5% P B RN 4 44
BUASTAR » BB IR BUTURL AL (48 DNA. ¥ 35100 F -
B — NELALEE 4D B R FR 5 | #9ESE 5' -TGGGTGCACGAG
TGGGTTAC-3’ fi%# 5’ -TTATCCGCCTCCCCATCCACTC-3";
TEM 4 EEH 5| #€IE 4% 5°~AGATCAGT TGGGTGCACGAG
-3’ (nt 313 ~332) 1 4% 5’ -TGCTTAATCAGTGAGGCACC-3’
(nt 1061~1042);SHV HiSEHE T [HTIESE 5°~GGTTATGCGT
TATATTCGCC-3" (nt 121 ~ 140) 17 4% 5’ -TTAGCGTTGCCAG
TGCTC-3" (nt 988 ~ 971); AmpC ZRASIEFHF |9 IEEE 5 -AT
TCGTATGCTGGATCT CGCCACC—3’ (nt 413 ~ 436)f14% 5°—C
ATGACCCAGTTCGCCATATCCTG-3’ (nt 808 ~ 785), 100 p.1
JN R FR A 2H 5 MR BE 43 5124 £ 50 mmol/L KCl, 10 mmol/L
Tris—=HC]l (pH8.3),1.5 mmol/L. MgCl,,0.1 p mol/L EER K HER
247,200 pmol/L 4 x dNTP,2.5 p.Taq DNA RESEM 1 wl
KM DNA, 94°C T2 M 5 min,94°C A5 ¥ 1 min,55°CiB K 1
min, 72 CEEH 1 min, 35 EH,PCR ¥ =Y H 1.2%3% 08

YEBEC B UK  EB Jufa , BRI B AR,
1.6 P-MBLEEEGI SRR A

FRSCHR[BILUB FEBRE I AR B - IBLREES . 7TEE R A
WL R BE M ( Ampholine pH3.5 ~ 9.0) F ¥ T4 h B4 BHE
A nitrocefin FIRARE BT YE,
1.7 @wmABES R

PR Al PRy B P BRI R SL R AT, AR Kk
Z8 DHS o o HAUAE 2 IARE 2 BIERN T Maconkey 4R
£,37°CHE3E 6 hi 7 0.5 ml FHH A FIIMALE ZIEEBRSE
20 ), iB5,37°CHES 2 h, WAL 0.1 ml IR FEEF
AR50 wg/ml B9 LB AR b, 37 CHEF bR . IR/ B0 .
MBATFHR A CREEBAELETE, RAGRFEE N ES
SEIGRAME MR G 2 AR .

21 MEAEMYE B-ABESEYBERLRENSA

M RAEA A2 120 BREBEEF, Kt B - Bk
P BRI 93 Bk, K0 8 77.5% ; ESBLs FATEE 15 Bk, Kty
R 12.5%, FEHTRY 120 BRETR STHE AW, e mkLe 55
Mk (45.8% ), Be Mg 27 #R(22.5% ), W B R & 38 £k
(31.7%) . BEPERSLER T ESBLs FHMEZR A 25.5%(14/55)8H 8
BT BEAMERGRE 3.7%(1/27) . ESBLs P BB BB
SRR R EMEAEE =k E SR AR, W ES-
BLs FAME BB GLE HA 32% M 5 =L mEE. B
AmpC PHHEET 9 &k, R 3R Ky 7.5%(9/120) . Bt ke bk
AmpC PHYEZE R 16.4%(9/55), BEsbBEetR KA AmpC
BF(027)
22 blaXB PCRyH¥ER

Z 1 2%TRIEREBEE YK (5 Viem, 1 h), $E4MR T B 45
B 15 ¥k EBSLs FHY: B P [F] A5 4 blaTEM F blaSHV F:H
7 6 #k,7 %k B &H blaSHV H:H ,2 ¥k B &F blaTEM &
9 Bk AmpC FAPER, 6 #RFE4K 5 blaAmpC,2 BREUHL
%% blaAmpC, 1 BRAE S EARFIFUR_EHRY BE 1 blaAm-
pC 3 HA 3R aE E&F blaAmpC BRI A 7E iR
B A4 blaSHV EH ,2 G4k B35 blaAmpC F Bk
[ FE R &7 blaTEM ZEE(F 1),
2.3 ESBLs # AmpC FaH 5 &t 2514

15 # ESBLs FH 4 B X} AMP.CXM.CTX.CRO.CAZ.
FOX.,AMC . .SAM F1 ATM BITH 253435120 100% .100% .60%
66.7% .66.7% .26.7% 40% .46.7%F 66.7% ,{8 %} IMP1009% %L
B, 9 Bk AmpC FEHER X AMP.CXM.CTX.CRO .CAZ .FOX,
AMC.SAM 1 ATM 1 Wf 25 4> 51 2% 100% .100% .88.9% .
66.7% .66.7% .33.3% .100% . 100% % 100% , %+ IMP100% %
/&, 6 ¥k ESBLs 1 AmpC 5 PH A B ¥k XT AMP .CXM.CTX.
CRO.CAZ .FOX .AMC.SAM FI ATM 1 25 43 B 25 100% .
100% .66.7% .66.7% .66.7% .33.3% .100% . 100%F1 100% , &F
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F1 Fhk=E1a%4 ESBLs #1 AmpC K15 Fistt

Strains ESBLs AmpC bla blaTEM blaSHV blaAmpCr blaAmpC* pl
KP1 + + + + + 5.6.8.6
KP2 + + + + 5.6.7.8
KP6 + + + + 7.6
KP8 + + + 7.6.8.2
KP9 + + + + 5.4.5.6.82
KP10 + + + 7.6.7.8
KP11 + + + + + 5.4.5.6.9.0
KP12 + + + + 54.56.8.2
KP66 + + + 8.6
KP69 + + + + + 8.2.9.0
KP73 + + + + 5.4.5.6,82
KP77 + + + + + 78.93
KP87 + + + + 54.5.6.82
KP94 + + + 9.0
KP103 + + + + + 7.6.9.3
KP109 + + + 9.0
KP112 + + + 7.6.82
KP117 + + + + 7.8.82

blaAmpCr— ELBR AR Y™ ¥ s blaAmpCe— DASe A AR I
#* 2 ESBLs.AmpC Bl EA# 3 10 fid HROFBE(MIC, pg/m!)

Strains AMP CXM CTX CRO CAZ FOX IMP AMC AMS ATM
KP1 >128 >128 >128 >128 16 16 0.25 >128 64 >128
KP2 >128 >128 64 >128 64 >128 0.125 4 4 64
KP6 >128 64 32 32 >128 64 1 2 4 >128
KP8 >128 32 16 32 32 16 0.25 8 4 16
KP9 >128 64 32 >128 >128 8 0.5 1 4 32
KP10 >128 >128 16 64 16 4 0.25 0.5 2 4
KP11 >128 >128 >128 >128 64 8 0.5 >128 >128 >128
KP12 >128 64 64 >128 16 8 1 4 32 64
KP66 64 >128 >128 >128 >128 16 0.25 >128 >128 >128
KP69 >128 64 32 32 16 32 0.5 64 32 64
KP73 >128 64 >128 64 >128 8 1 1 2 8
KP77 >128 >128 >128 >128 >128 8 2 >128 64 >128
KP87 >128 >128 >128 64 32 4 0.25 0.5 2 32
KP94 32 >128 64 32 16 64 2 64 32 64
KP103 64 64 >128 >128 64 >128 0.5 >128 32 >128
KP109 >128 >128 >128 >128 >128 8 1 >128 >128 64
KP112 >128 32 8 16 8 4 0.125 0.5 1 8
KP117 >128 >128 64 32 32 4 0.25 >128 32 32

AMP- E Ak ; CRO- SKHTHI#A ; CTX- K HIMERS ; CXM- Sk FUME ST ; CAZ- SLAUMbSE ; FOX- Sk#ITG T ; IMP- T BR35Rg ; ATM- S th B ; AMC- B
BT/ SRR ; SAM- ST M/EF LR
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3 7 ESBLs.AmpC BT EHE T 10 S EMIRZ R (%)
Antibiotics ESBLs(+)(15 k) ESBLs(-)(3 #%) AmpC(H)© #) AmpC(=)(© ¥) ESBLs(+)\AmpC(+)(6 Bk)
AMP 100 100 100 100 100
CXM 100 100 100 100 100
CTX 60 100 88.9 44.4 66.7
CRO 66.7 66.7 66.7 66.7 66.7
CAZ 66.7 66.7 66.7 66.7 66.7
FOX 26.7 333 333 222 333
IMP 0 0 0 0 0
AMC 40 100 100 0 100
AMS 46.7 100 100 11.1 100
ATM 66.7 100 100 55.6 100

AMP- EETEH; CRO- LA ; CTX— SLAUBERT ; CXM— SLIEBEHT ; CAZ- L FUfsE ; FOX- SL7UP5 T ; IMP- TP et B ; ATM- & il 5 ; AMC— B

B/ ST RILERR ; SAM- SR TI M /EF 48

T4 9HRIEAE 10 MR ERHFBE(MIC, ug/ml)

Strains AMP CXM CTX CRO CAZ FOX IMP AMC SAM ATM
KP2C >128 >128 64 >128 16 4 0.125 2 4 16
KP6C >128 64 32 64 32 2 0.25 1 0.5 64
KP8C >128 32 16 32 16 8 0.125 0.5 0.25 2
KP9C >128 64 32 >128 32 2 0.25 0.25 0.125 4
KP10C >128 >128 16 64 16 2 0.125 0.125 0.125 0.5
KP12C >128 64 32 >128 16 4 0.5 0.25 1 1
KP73C >128 64 64 64 64 2 0.25 0.5 0.125 0.5
KP87C 64 >128 >128 64 16 1 0.125 0.25 0.5 2
KP117C >128 >128 64 32 8 0.5 0.125 0.5 1 4
DHS o 0.125 0.25 0.25 0.25 0.25 0.125 0.125 0.125 0.125 0.25

AMP-~ £ T4 ; CRO- SLFIHIAL ; CTX- SLHIBENS ; CXM- SLHIBEHT ; CAZ- LFUMhsE ;FOX- L P T ;IMP- TEREIE RS ; ATM- & i Rg ; AMC— B

BEPGAR / TERIHERS ; SAM- E(F AR/ 783

IMP100% %08 (F% 2.3).
24 P-MNBLEHYFERREESN

B- NEEAEBH R W A G B AR SRR, 10 BB
ESBLs [HHE@itk#ERaE™4: pl 9 5.6 B 7.6 & B~ N BEREEE,
Hodr 1 R AP pl A 7.6 B9 1R B - BERRES; | #Rk7=4E pl
5.6 7.8 BIBIFP B - PRERREEE ;2 B4 pl 7.6 F1 8.2
BIBIFD B~ PBEIREE; 1 BT pl K 7.6 A1 7.8 IR B -
PN EBEIG R ; 1 BRr=2E pl O 7.6 R 8.2 O 2 Fh B - NBLREER ;4
BRFEAE pl Ay 5.4.5.6 F1 8.2 (4 3 R B — NBERKES;3 BRAALL
AmpC BEHEB RS BIF=4 pI M 8.6.9.0 F1 9.0 1Y B - PIBEAR
i ;5 ¥k ESBLs 1l AmpC U EH FAYETERRARREF= A W Rh LA b
B — MELILHES, pl f245 5.4.5.6.7.8.8.2.8.6 9.0 F19.3(F 1),
25 WHBLEE

18 BE =B 25 B B A 9 #k B (KP2.KP6.KP8 . KP9,
KP10.KP12 KP73.KP87 .KP117 )& Mzh , Hi% &8 KP2C,
KP6C .KP8C . KP9C . KP10C .KP12C . KP73C . KP87C KP117C
B MIC W3 4,

3 i g

fiti %6 T B AT 72 T 1B 1R & (Klebsiella) By —#F , B 41
HEERGHEGERASRERE, TERHERMN R EIE L, 5
Jifi 4 78 BB (A B 5 1 A BR B P B R R & BRI A 4% ~
18% , ESME IR X TE E B N B R R R DB =01,
W EEM RS

8 AL ORI B Sk AR AT | Sk pl A AL F Al B
wEE LR ZRA, SBETRITEAEAE TR B -
A Tk e B RS VB ) %) ESBLsU, 2 401 B8 Yo 535 By A T
N EBERE, XF7™ ESBLs ik 7w R IAH5 R R BB
BERITEARE, A HAKXNEFER M ICURKE, X
RS EE R RS AL BE RN HEREE,
HXAMATEAENEEEE AR, SBITR T EIAE ™
ESBLs Btk & , Bl 7E2EE & E A H T 0 ik B0 W
BB B BRI TRV NI B R, 14% ~ 169% 9B RR =4 ESBLs.
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BAE KBRS, B R E AR =41 ESBLs TE Ny
TEM 1 SHV 2% B - ABLIHE, 0P &3, 120 TR 2 &
A 12.5%(15/120) 75 4 ESBLs, B 7E 5% P B EL#k P ES-
BLs FRPEHRR X 25.5%(14/55) , F IR B TR FE 8 N PR IN
ESBLs BBRFIAT . SLHAHS E 2T ESBLs FHEBIE
B JLPERE A a8 AL MR an Sk i g Fn Sk fLALBE
A M BIAYT ; T ESBLs AN B G B H o 1B 3.2%
HEECLHER, S RAE =R LBHEREAMEH
iR ANE ™4 ESBLs MEEHFER K, Hit, SHEM A
A B TR T 2 B A P A R B BB T

MR- 5. ESBLs " & RIS BT 2
R, SIEMAESIE . AP E/R ESBLs P A RREEWE LIS
EFRRENEAEB RGBT AER , FRRNZ R
AR 24 BORL BT 85+ B0 P~ B S R - B ESBLs W25 R A,
XX AEHARRITEAEER L,

YT =AU R AT 258 ESBLs b, 41 4F 41
THZE R R H Fred AmpC BR5IRHN. EHFLT, LT
BB R AmpC B, BRAE = LAHESR Am-
pC BRBE SN, BHEHS, RS HESHNENS . HE
FHMZREBE=AKBE R KRR, B a0 Ak
EHAERRAE, 5 AmpC BEREER =, AHRPRIIRH
Coudron PR FIEFREERY) =410 B0 AmpC B,
Tz AR, B T RS T HSAE An-
pCEERI TR, SR EWE o MR B B T e st 5L T
B P A A A B A 46 DO K A B8R , 1 AR 7R X 6 MR A B
TR ETE LA T K AR BE

B - PIBERE RS F R AR 25 R8N SHY AU ESBLs R B
WATE G H HLE, ARIEEAFLE A/ pl, #1458 pl AR
BEX 43309, {H pl 24 7.6 B B ~ NELHGEEA SHV-1.SHV-2,
SHV-6.SHV-7 F1 SHV-8 , W4l i#t — 253 52 B 3% H (9 A% H B8
FHIA B8R 53FF R o WAk, AW 5T R B TEM 2% ESBLs 9
TR, H pI 43580 5.4 1 5.6, SHEBAERKIES 9 & AmpC
PR B IAR A A pl KT 8.6 BB, [N ESBLs H%
B STE 82 AT, XM — MU i BT & 8 - B
R ESBLs, RIEH KMIE, Il 5 58 FHHE K AmpC BEH
pl £7£ 8.0 KL b, H 4 AmpC B 9.3, X SHATHRBE
RHEYE

ASLIRAFF T 18 MRl IR 433 A it 4 S (A 7 ESBLs
1 AmpC BEW, 3 BB B - NEERCRERE Y 1 A R F 8
SMETELEAT R T EORARRA FATBE, LR A
W BEFEFE ESBLs B [H A5 sl 25 b 38 i, itk #—
HINER BRSSP T R R AR R B,
Fhn &I A R DS E R R TR B,

2 £ x #
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