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Abstract

Acinetobacter baumannii is an important nosocomial pathogen with high incidence

of carbapenem resistance. It affects the choice of medication in the treatment of infectious
diseases. The objective of this study was to determine the prevalence of carbapenemase genes in
carbapenem-resistant Acinetobacter baumannii (CRAB) isolated from patients at Srisangworn
Sukhothai Hospital during November 2010 to December 2011. Total of 121 strains were screened
for carbapenemase production by disk diffusion. Then the oxacillinase (OXA) and metallo-f3-
lactamases (MBLs) genes were detected using multiplex PCR. The result showed that 89 strains
were resistant to meropenem (73.55%). Three OXA genes; bla

bla and
OXA-23-like’ OXA-51-like

bla _, and four MBLs genes; bla___, bla , bla_ _and bla were identified. The
OXA-58-like VIM SPM-1 IMP SIM-1

blclOXA_51_like gene was the most common OXA genes found in every strain (100%), followed by

bla ~ (19.10%) and bla )
OXA-23-like OXA-58-like

and MBLs genes were found in 17 strains (19.10%). In addition, 38 strains with more than one

(7.87%), respectively. Organisms containing both OXA

genes were found (42.70%). The results inform the prevalence and distribution of OXA and
MBLs genes in A. baumannii of Srisangworn Sukhothai Hospital as a guideline for further

surveillance and prevention of drug-resistant strains.
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Table 1 Primers used for carbapenemase genes detection.

Gene Primer Sequences (5’ to 3’) Product size (bp) Reference

OXA-23-F  5’-GAT CGG ATT GGA GAA CCA GA-3

b /aOXA—ZS-Iike 501 ©)
OXA-23-R  5’-ATT TCT GAC CGC ATT TCC AT-3
OXA-24-F  5-GGT TAG TTG GCC CCC TTA AA-3’

blaOXA-ZA-Iike 246 ©)
OXA-24-R  5-AGT TGA GCG AAA AGG GGA TT-3
OXA-51-F  5-TAA TGC TTT GAT CGG CCT TG-3’

b A oxacs1-like 353 ©)
OXA-51-R  5’-TGG ATT GCA CTT CAT CTT GG-3’
OXA-58-F 5 -AAG TAT TGG GGC TTG TGC TG-3

b /aOXA-58»Iike 599 ©)
OXA-58-R  5’-CCC CTC TGC GCT CTA CAT AC-3
IMP-23-F 5’-GGA ATA GAG TGG CTT AAY TCT C-3°

bl e 188 (5)
IMP-23-R 5-CCA AAC YAC TAS GTT ATC T-8’
VIM-F 5-GAT GGT GTT TGG TCG CAT A-3’

blavwm-nke 390 ®)
VIM-R 5-CGA ATG CGC AGC ACC AG-3’
GIM-F 5’-TCG ACA CAC CTT GGT CTG AA-3

b/aG|M,1 477 (5)
GIM-R 5-AAC TTC CAA CTT TGC CAT GC-3
SIM-F 5°-TAC AAG GGA TTC GGC ATC G-3°

biag,, . 570 ©)
SIM-R 5’-TAA TGG CCT GTT CCC ATG TG-3’
SPM-F 5-AAA ATC TGG GTA CGC AAA CG-3’

bla, . 271 ®)
SPM-R 5’-ACA TTA TCC GCT GGA ACA GG-3

Note : a) F, sense primer; R, antisense primer, b) Y =CorT,¢c)S=Gor T

RBC Taqg DNA polymerase, stabilizers, blue
dye (U380 RBC Bioscience) uazianuiiuiu
¥4 forward primers (s reverse primers (11
10 lulaslue1s waz DNA template 151103
2 lalasans udduiiunmsnageulaglyinies
thermocycler U3#% Bio-Rad lagidfisen
ﬂi:nauﬁmsﬁumu initial denaturation ﬁqmﬁqﬁ
94 parniaLFod WU 5 1N uazid 2 M
Wanadu $10u 36 50U dalszneudieiunou

denaturation NgauMil 94 eIFTATEA WU

a

30 317 annealing Ngaunni 52 eernLvalbed
=

WY 40 3N extension N 72 83mn-
iwarFud 1w 50 N7t wazduasy final elonga-
tion figamgdl 72 esruwaidud 1 7
NnAthmMIasadeuHaAnaild (PCR
product) Argmsuenaduealenszudlnih
Tnel¥nafiianudududesar 2 (2% agarose
gel electrophoresis) 1u 0.5 x TBE buffer lag
W¥nszuedlthvina 100 Tad wu 35 it uaz

1% 100 base pairs DNA ladder 1Ju DNA
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A a A
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=~ A .
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GIM SI SPM
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4 oo A
oA (3088 6.92) MUMAL WBUINATOU
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~ < X
LazNanInIIameu bla nudlue
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v O L 4 1 I

A. baumannii 9134 121 ehesiug laguaiuy
X . Aew X
¥0 A. baumannii NANAADADY meropenem
o 4 4 1
11U 89 meviug wazlvinalides meropenem
iy 32 meiug dadudesar 73.55 uaz
Sowaz 26.45 mumau (Table 2) waztiionsIv

a4 v 3
maunaIuaNmMsaiaeulesl carbapenemase
lui¥e carbapenem-resistant Acinetobacter
baumannii (CRAB) ##735 multiplex PCR Wy

gu OXA 9w 3 wia loun bla o
OXA-23-like

bla _waz bla _ uavdu MBLs
OXA-51-like OXA-58-like

10U 4 sia laun bla,, bla bla_
VIM, SPM] 1 IMP

uae blaSIM_ Tasdu OXA 'ﬂwumn‘waﬂﬂa

#u bla ) mwu‘luwa CRAB mﬂawwuﬁ
OXA-51-like

a I %

fAalluderaz 100 s09093A0 8U bla

OXA-23-like
wazdu bla AatluSesas 19. 10(17/89)
OXA-58-like

e 7.87 (7/89) muaiay Taowuiiuide CRAB

it OXA anh 1 ¥ila 10U 38 aneiiug

Aadlu¥esaz 42.70 fe wudu bla _
OXA-51-like

AU bla T 17 deiug uas

OXA-23-like

U bla ~ 52AY bla _
OXA-51-like OXA-58-like |

7 anesiug Tuduvesdu MBLs inumniigade

NUIU

g bla,, Anlulewas 12.36 (11/89) 5998331

Ao 8u bla , bla._ , waz bla
SPM-1 IMP SIM-1

Anlluleuas 5.62 (5/89), 1.12 (1/89) waz 1.12
(1/89) mMuafy wazdawuide CRAB fildusu
fiuszndne OXA uaz MBLs $1u9u 17 aewug
Aniludesar 19.10 TaenuiFeiiiidu carbapen-

4

emase aaud 2 wHuavull 9uIU 38 aeWug

q

Amiluiesaz 42.70 daudaaly Table 3
lumsnadgeuanyhdssduganaiy

4
3% disk diffusion Wudse CRAB nneewug

fhinmadeviimsedesmansauny dauandy
Table4TﬂUwuhL%ﬂﬁﬂiiéaeiaﬂ1nﬂ%ﬁﬂﬁﬁ1ﬂwi
nageulue CRAB #iiifiadu OXA waz MBLs
$oufL uenINiifansramuin OXA uarfu
MBLs lui¥e A. baumannii #W¥inaladeen
meropenem (meropenem susceptible) Ao
Suau 32 meviug Aadu¥osas 26.45 veude
v (hilduansdeya)

a o
Insaluazazdea

4
NNRUAMIAlAZMIUNINIZNLVBALTD

carbapenem-resistant Acinetobacter baumannii
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Table 2 Type of specimens of 130 Acinetobacter spp. Isolates.

Meropenem susceptibility test in 121 A. baumannii

Type of specimens Amount (%) Susceptible Non-susceptible
Sputum 102 (78.46) 20 82
Urine 7 (6.39) 3 4
Pus 12 (9.23) 5 7
Blood 9 (6.92) 4 5
Total 130 32 (26.45) 89 (73.55)

Table 3 Carbapenemase genes among 89 carbapenem-resistant Acinetobacter baumannii isolates.

Carbapenemase genes Number of meropenem resistance (%)
Oxacillinase 72 (80.90%)
OXA-23-like 0
OXA-24-like 0
OXA-51-like 51 (57.31%)
OXA-58-like 0
OXA-51-like, OXA-23-like 15 (16.85%)
OXA-51-like, OXA-58-like 6 (6.74%)
Oxacillinase with Metallo-f-Lactamase 17 (19.10%)
OXA-51-like, VIM 8 (9%)
OXA-51-like, IMP 1(1.12%)
OXA-51-like, SPM-1 5 (5.62%)
OXA-51-like, OXA-58-like, VIM 1 (1.12%)
OXA-51-like, OXA-23-like, VIM 1(1.12%)
OXA-51-like, OXA-23-like, VIM, SIM-1 1(1.12%)

Total 89 (100%)
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Table 4 Relationship between Carbapenemase genes and frequency of antimicrobial resistance by

disk diffusion of 89 carbapenem-resistant Acinetobacter baumannii isolates.

Antimicrobial resistance / intermediate results (%)

£ [
Carbapenemase genes Total qE,) % 8 £ g £ 2
c £ > X 5] = kel o
[7} [} £ o > x N N
Q Il I} = 3 v} © 8
o X = [<] «© ° = =
& E 5 s = s 5 %
= < S (&) [ (&) (&) (&)
72/0 44/3 57/5 72/0 72/0 71/0 72/0 72/0
Oxacillinase 72
(100) (65.28) (86.11) (100) (100) (100) (100) (100)
51/0 31/3 42/3 51/0 51/0 50/1 51/0 51/0
OXA-51-like 51
(100)  (66.67) (88.24)  (100) (100) (100) (100) (100)
15/0 10/0 9/2 15/0 15/0 15/0 15/0 15/0
OXA-51-like, OXA-23-like 15
(100)  (66.67) (73.33)  (100) (100) (100) (100) (100)
6/0 3/0 6/0 6/0 6/0 6/0 6/0 6/0
OXA-51-like, OXA-58-like 6
(100) (50) (100) (100) (100) (100) (100) (100)
17/0 14/0 15/0 16/0 17/0 16/1 17/0 16/1
Oxacillinase with Metallo-p Lactamase 17
(100) (82.35) (88.24) (94.12) (100) (100) (100) (100)
8/0 8/0 8/0 8/0 8/0 8/0 8/0 8/0
OXA-51-like, VIM 8
(100) (100) (100) (100) (100) (100) (100) (100)
1/0 0/0 0/0 0/0 1/0 01 1/0 o
OXA-51-like, IMP 1
(100) ) ) ) (100) (100) (100) (100)
5/0 5/0 5/0 5/0 5/0 5/0 5/0 5/0
OXA-51-like, SPM-1 5
(100) (100) (100) (100) (100) (100) (100) (100)
1/0 0/1 1/0 1/0 1/0 1/0 1/0 1/0
OXA-51-like, OXA-58-like, VIM 1
(100) (100) (100) (100 (100 (100) (100) (100)
1/0 0/0 0/0 1/0 1/0 1/0 1/0 1/0
OXA-51-like, OXA-23-like, VIM 1
(100) () ) (100) (100) (100) (100) (100)
1/0 1/0 1/0 1/0 1/0 1/0 1/0 1/0
OXA-51-like, OXA-23-like, VIM, SIM-1 1
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