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[Abstract] Objective To investigate antimicrobial resistance and genotypes of extended-spectrum B-lactamases
(ESBLs)-producing Klebsiella pneumoniae (K. pneumoniae) isolated from clinic in a hospital . Methods K. pneu-
moniae were collected, ESBLs preliminary screen and phenotype confirmatory tests were carried out according to the
NCCLS guidelines; antimicrobial susceptibility tests were determined by Kirby-Bauer test; gene types of 3-lactamas-
es were performed with PCR . Results The detection rate of ESBLs-producing K. pneumoniae was 62. 22% (56/
90). ESBLs-producing strains were only sensitive to the combination of the third generation cephalosporins with -
lactamases inhibitor and carbapenems. The detection rate of genes of SHV, CTX-M-1, TEM and CTX-M-9 was
69.64%, 51.79%. 37.50% and 0. 00% respectively. 35.71% and 14. 28% of ESBL-producing K. pneumoniae
carried two or three genes respectively. Conclusion Antimicrobial resistance of K. pneumoniae is serious. the main
gene types are SHV and CTX-M-1 .
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Table 1 Sequences of PCR amplification primers

TN

1ty il EsBLs e U ﬁbj&

1051 5"= AAG ATC CAC TAT CGC CAG CAG-3' SHV 862
5'= ATT CAG TTT CCC AGC GG-3'

2051 5"~ GAG TAT TCA ACA TTT CCG TGT C-3' TEM 8§22

5' - TAA TCA GTG AGG CAC CTA TCT C-3'
3L6] 5" TCG TCT CTT CCA GA-3'

5'=CAG CGC TTT TGC CGT CTA AG-3'
4061 5"~ GTC ACA GCC CTT CGG CGA TGA TTC-3'

5' = (GC ATG GTG ACA AAG AGA GTG CAA-3'
5070 5" = TGC AAC GGA TGA TGT TCG CGG-3'

5'= ATG ATT CTC GCC GCT GAA GCC-3'

CTX-M-1 4 217

CTX-M9 4 850

TOHO2 4 164

PCR I W& & 25 pl: 10 X PCR Buffer 2. 5
pl,25 mmol/L MgCl, 1. 5 pL, 10 mmol/L dNTP
0.5 pl, 20 pmol/L 5| #145 0.5 pl, 2.5 U/ul
TagqDNA R4G8F 0. 25 pL.4 pL gl DNA J X7
7K 14.25 pl, PCR ¥ 34 %44, SHV: 96°C Fi s P% 5
min J5,96°C 30 s Z544%,55°C 30 s iB k,72°C 1 min
FEA 30 DMEIR, B 5 72°C L&A 5 min; TEM:
94°C 784 5 min J5,94°C 45 s 284, 48°C 45 s 1B
K, 72°C 1 min ZE, 2 35 ANEER, R 72°C IE
10 min; CTX-M-1 4. 94° C #iA5 14 5 min J5,94°C 45
s AE1E,52°C 45 s 3B k.72°C 1 min ZEf, 3 35 M

W EE 72°CIEfH 10 min; CTX-M-9 41 . 94°C T 45
Pk 5 min J5,94°C 45 s 254E,58°C 45 s Bk ,72°C 1
min $Ef#T, 3L 35 PMER, Fx )5 72°C ZEH 10 min,
20 BRNR RIS FL UK 43 25 PCR 4738 749y, 1 €
WL RS T SR EE R
1.5 sitaa Mg se 50w Wik 5 3k 7 B ik
T 25 38 L8 SR SPSS 10, 0 GEit- kAT 4 K
55, P<<0. 05 AN R EAGITHE L,

2.1 ESBLs A& &L 90 #RliR 7 A
i 4 7= ESBLs B 56 #% » FHM: 62. 22%, Frk J2 i
ok @ FRE W3 (ICU) , 5 41, 07 % HL S H B A
B 21, 4390 s bR A A F R (41, 07%) 3| i i
(25. 00%) T (17. 86%0) . 4 W4 (5. 36%) . il
(3.57%).,
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Table 2 Antimicrobial resistant rates of ESBLs positive and

negative K. pneumoniae

FERERR (56 BR) AR RERR (34 HO

EIN B [GEN T EE S e R P
M D B D
FURVEAR 56 100.00 33 97.06 - -
RORPEAR/ G4 54 96,43 5 14.71 62,57 <0.001
Sk fme bk 56 100. 00 6 17.65 66.95 <0.001
kAR 56 100. 00 4 11.76  74.12 <0.001
KAt g 48 85.71 2 5,88 54,61 <<0.001
S fne s 46 82.14 2 5.88 49,43 <0.001
kAt iz 37 66.07 0 0.00 38.15 <<0.001
SLAVRER/FFEAH 8 14.29 0 0.00 3.71 >0.05
Bk R A 37 66.07 2 5,88 31.21 <<0.001
KA 53 94.64 9 26.47 45.88 <0.001
WH R 49 87.50 8§ 23.53 37.28 <<0.001

Pk K N 5 89. 29 7 20.59 42,99 <<0.001
SkAIVE T 45 80.36 5  14.71 36.93 <<0. 001
W R 3 5.36 0 0.00 0.59 >>0.05
Ok rEmeE 48 85.71 10 29.41 29,27 <<0.001

2.3 ESBLs %A B PCR #m 2 % 56 #f ES-
BLs F R BAPEN 2 s i A, SHV, TEM, CTX-
M-1,CTX-M-9 FEPH ™14 FH AR 550 4 69. 6420,
37.50%6.51.79%.0. 00% ; Hrp 3 ¥R B 4 FhEEH P
HE A s RIS 2 B3 b 24 35 8] £ B ik 20 )
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Table 3 Results of K. pneumoniae genotype amplification

FE R A PREL FRLEL ()
SHV 14 25. 00
TEM 7 12. 50
CTX-M-9 0 0. 00
CTX-M-1 4 7.14
SHV.TEM 3 5.36
SHV.CTX-M-1 14 25. 00
TEM,.CTX-M-1 3 5. 36
CTX-M-1,CTX-M-9 0 0. 00
SHV.TEM,CTX-M-1 8 14. 28
4 R R B B4 3 5.36
&1t 56 100. 00

M: Marker; 1= 3. 435 CTX-M-1 BH 1t XF B8 . BH 1t % BR L 25 1
XA ;4 — 5. CTX-M-1 28 PCR 41 Bk =4 6. CTX-M-1 2 [H ™
BABIYE: 7 - 8: TEM £ P4 PCR ™8 FAAE 47 9: TEM 225 5~ 8 [
510 = 11: SHV JEPI4 54 B 7= 95 12: SHY JE R 38 B 513 -
16: TOHO-2 413 K P 1 Bt

1 PCR Y347 Hy ik &

Figure 1 Polymerase chain reaction fingerprints
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