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Abstract

In Vitro Antimicrobial Susceptibility Patterns of Burkholderia pseudomallei in Northeastern
Thailand

Pawana Panomket*, Marutpong Panya¥*, Jiraporn Nilsakul’, Pitchaya Pongtarinsiri*,
Krisorn Boonsam?*

*College of Medicine and Public Health, Ubon Ratchathani University

"Sappasitthiprasong Hospital, Ubon Ratchathani Province, *Sisaket Hospital, Sisaket Province,
SAmnatcharoen Hospital, Amnatcharoen Province

Corresponding author: Pawana Panomket, pawana.p@ubu.ac.th

Burkholderia pseudomallei is a causative agent of melioidosis. Ceftazidime is a drug of choice
for treatment of this infection but the mortality rate is high in some endemic areas. This study in-
vestigates the effectiveness of antibiotics by an in vitro antimicrobial susceptibility test. A total of
1,340 B. pseudomallei samples were isolated from patients admitted to Sappasitthiprasong Hospital,
Sisaket Hospital, and Amnatcharoen Hospital between January 2013 and February 2015. Antimicrobial
susceptibility of B. pseudomallei were evaluated by the standard disk diffusion test and to determine
minimum inhibitory concentration (MIC). Ceftazidime, imipenem, trimethoprim+sulfamethoxazole,
and ciprofloxacin were used as antimicrobial agents for the standard disk diffusion test, and MIC was
determined for ceftazidime, imipenem, and trimethoprim+sulfamethoxazole. Bacteria strains were
randomly selected for conventional polymerase chain reaction (PCR) followed by gel electrophoresis
analysis for penA and oxa gene.

Results demonstrated that all the antimicrobial agents were effective against B. pseudomallei.
Trimethoprim+sulfamethoxazole was 100% effective, and ceftazidime and imipenem were 98.36%
and 99.10% effective respectively. Ceftazidime MIC was 0.25 to =32 ug/ml and imipenem MIC was <0.5
to 16 ug/ml. It was found that 1.27% of B. pseudomallei was resistant to ceftazidime and 0.37% was
resistant to imipenem. All random samples found oxa gene but not penA gene.

It was concluded that all antimicrobial agents tested effective. Ceftazidime and imipenem were
bactericidal drugs of choice for melioidosis treatment. The bacteriostatic agent for B. pseudomallei
was trimethoprim+sulfamethoxazole. Although, the activity of the antimicrobial agents was effective
in vitro, early diagnostic and prompt clinical treatment to which drugs be administered intravenously
still urgently needed.

Keywords: Burkholderia pseudomallei, melioidosis, ceftazidime, minimum inhibitory concen-
tration, oxa gene, penA gene
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luinaeia wagnuni1siee1Ugunil (primary resis-
tance) eadintos winnn1sseudllslsafnde
waseeladanlasunssnumeann@au wuiilina

MssnwaumaIln >

wazfanusreanunsnduugn
(@) v a av A Y] & a
g4 Jaguiisenumsideinesiunishseiiaein
dy = U d'l ydy dy ¥ 1 U
Yu lpeiidadendiwalindonasnls wu nsuaneieen
nwad Msvibeuleinuagns asinlindimneg
Jureswmely wagn1sasne class A PenA B-lacta-
=] a I Xy 5(5)
mase Nuniuluiaznsnateiugvesoulysifii
MA1EN1SANYITIBNUNITNAEWUTVRIEY penA &
WEINUAUAUNITADA BIENATAL Laslan1zns
= o W a a S v oA
Wasuuwlasarnunsnogdly n1siUauuasasaui
Fum1glu highly conserved class A B-lactamase®
Wi3IN15589UNReeaEilliin uaeFugatnd
Tlatunmssnwilsamdessladaniisine esnie
ADFDLINANYTUANUSITULIF AU T9ATIRTE39
anuhvesann@ay nMsAnwiliinguszasdiiie
AnwUszdnSuavesennuadnililunssnulsa
doouladd MEDAIUATIIMBUNLNYINUAUNITABAD

RGN
sz1089UISANUA

nUANISE

Juidle B. pseudomallei nenldangiheiidn
Funssnwlulssmeuiaassnansuseasd lsameuna
Asaziny warlsmeIuIadIunesy Tuyesening
Weuunsau 2556 Sadoununiius 2558 aduie
AYNAILYANTIINT WAL Uag monoclonal anti-
body #eite Weriavin 1,340 aneustihumadey
P TB U AT FuganinsuTnauuey
Fuadluluemsuagmsageunauiuduresei
sanfianunsodudade uarn1smTaviu penA uay
oxa MYEITens
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38TRnWugIAderdulaiwinsiuusuaru
niupuduaviufuoiKkas (standard disk diffusion)

LﬁUL%@I@ULWWBL%@LgﬁﬂUU Ashdown’s agar L&
Fon 1 Taladl @esly trypticase soy broth (Hardy
Diagnostics Criterion, Santa Maria, USA) dnluuy
nEded 37°C 24 Halus wehdheAuEs 200 soU
sioul ntunioudelidu mid log phase laogn
Ao 1 indans adlu TSB 50 fadans wariluualug
Nzl 37°C wazwEdIeAIEY 200 sausenT
Hunan 3 Halus uazuiuemuulilédivindu McFar-
land No. 0.5 Hlifudnaunanidie fude wasihe
AIUUD11T Mueller Hinton Agar (Hardy Diagnostics)
mﬂﬁ?mw paper disk (Oxoid, Basingstoke, Hants,
UK) tiludy 37°C Wlunan 24 $3lus wazeunalae
Tnvurausnaleulaseus) paper disk lnglginausiila
Namu Performance standards for antimicrobial
susceptibility testing: sixteenth informational sup-

plement® (1157991 1)

nIsnaaounINHAIEIS MIC

1. naasy MIC lagldyanagaeau Sensititre
Non-Fermenter plate (TREK Diagnostic systems,
Biosciences Inc., Magellan, USA) ﬁﬁmmﬁm’fwum
wnndanililunmeaoueglutig 1-16 lalasndy
sefadans (ue/ml) arududuvedifiunildlunns
nadauagluyae 1-8 lulasnsudediadans wazay
Wuduvadlasulnndu+danniunenylgaiildlunis
nadauagluYie 0.5/9.5-4/76 lulasnSusiodadans
w3sndeiinnmaaeulneidesly Ashdown’s agar
wazdon 3-5 laladdoasludinduusiamanide 3
fliadans Usuanuulvlavindu McFarland No. 0.5
niugasn 10 lsilasdns (u) Tdadluvaeniifl Mueller
Hinton broth with N-tris (hydroxymethyl) methyl-
2-aminoethanesulfonic acid; 2- (2-[hydroxyl-1,1-bis
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M15799 1 \nausiudana disk diffusion test ay Performance standards for antimicrobial susceptibility testing: sixteenth

informational supplement

Antimicrobials

ceftazidime 30 ug
imipenem 10 ug

SXT 25 ug
(trimethoprim+sulfamethoxazole 1.25/23.75 ug)

ciprofloxacin 5 ug

(hydroxymethyl) ethyl] amino) ethane sulfonic
acid, C,H,.NO,S (TES) buffer 11 faaans waulmid
fuf @Jm%@m 50 lulasans Tdaslulu Sensititre
Non-Fermenter plate wdaiiluuy 37°C 1lunan 24
Flas uazeuna 5majuﬁﬁL%a%u%l,ﬁumimﬂmﬂau
vouwadidunszauegiuvan e1u MIC fiaudud

'
o

fandilinunismnaznou Taeiivau positive control
Fomuwadanaznoudunszuluvay uay negative
control #slsimungnauwadiuvau Tnglfinasiudana
f13 Performance standards for antimicrobial sus-
ceptibility testing: sixteenth informational supple-
ment® (m131991 2) dTeiiAn ceftazidime MIC
11101 16 lulpsnsusiodiadans wag imipenem MIC
111N 8 lulasnsusediadans agiwyin MIC agar
dilution sald

2. nagouU MIC agar dilution laglm3uue1ms
Aeadeiilenndauuardifuuanud it ud o
0.25-32 lalasnSusieiiadans wazwioudouuniise
Tiifinuguresdolildiviidy Mcrarland No. 0.5
MlAa0919 10 L‘I/i’]LLﬁ%@@L‘??@?J’] 10 lalpsdns el
ﬁL“?’ijaiJizmm 104 CFU/spot g spot aNuuaInig
Feaderiflomuduiusieg wazddesltdeiiiuas
TUuske mniuaamuemsdeadowazdiluty 37°C
Hunan 24 $lus waverunaaududuresau

Susceptible (mm)

Intermediate (mm)  Resistant (mm)

=18 15-17 <14
=19 16-18 <15
=16 11-15 <10
=21 16-20 <15
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siagsendauudureeImannlinung
W3yvesteluaiisy aeld Pseudomonas aerugi-
nosa ATCC 27853 \Juseiugensds

N1SOSIVKIEU penA 11a: oxa OIEISNISWEDS

1. sonuuulndiues (primen) ifionsianidu
Class D oxa Wag Class A penA SLuﬁ?a B. pseudo-
mallei MeI3N15ATe"3s vlaenisiiuaisuindle
VLW?GUEN%& 2 8u mﬂgmsﬁa;ﬂa National Center for
Biotechnology Informational (NCBI) database 11
fardlelnavesunazduuvinnisidieuifisuninu
willou (identity) Ingldlusunsudnsagu Multiple
Sequence Alignment ClustalW Version 1.83 (http://
www.genome jp/tools/clustalw/) n1seanuwuulng
weslumisendsiflaldilusunsy LishtCycler(r) Re-
al-Time PCR (Roche, USA)

2. ¥1de B pseudomallei WENARLOULBTDY
FouvaiiFe Tnglignthendfagudse Genomic
Bacterial DNA Extraction kit (RBC, Bioscience, Tai-
wan) lngnsarfavinauiuuzthueswansusinntu
pou usnuABuelifiguvgll -20°C wh3ahly
npgeufitens Fulesduszneuihenlunmsinidens
Fauandlunnsned 3
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A15797 2 naseiulana MIC a1y Performance standards for antimicrobial susceptibility testing: sixteenth informational

supplement
Susceptible
Antimicrobials (S)
(ug/ml)
ceftazidime <8
imipenem =4
trimethoprim+sulfamethoxazole <2/38

WanisANU

38TRnWugiAdenduladwinsiuusuiru
niusuBuavluluokAs (standard disk diffusion)

idleudananunasives CLSI famnsned 1 @o B
pseudomallei hinown@an dliun laswlnnsy
+Farunenenlea wazdluswasne@u Seuay 98.36,
99.10, 100 waz 87.9 AUAU uazide B. pseudo-
mallei hszdudnansluauisresowlnnday 53
W wazdlusasne@u Sevag 1.64, 0.90 way 12.1
AU

nIsnaaounINHAIEIS MIC

PMANMTIATEAT0 B. pseudomallei $1u7Y
1,340 angnug dofien ceftazidime MIC 985¥ning
0.25 - 232 lulasn3useiadans imipenem MIC o
58 = 0.5 - 16 lulasniunefiadans uay trimetho-
prim+sulfamethoxazole MIC agjﬁz‘vrm = 1/19 -
2/38 lalpsnSusiefiadans We 8. pseudomallei
siolaslnnSudarhunenleadosay 100 Weills
nauhUIunas (intermediate) dusulWaGAL
$1uau 13 anestus 30fu 9 mevud nannaliie
(resistant) siRlwWANTAL MUY 17 agiug uagsio

BN 5 aneug 3 4 aneiugnlvinanasianamne

544

Intermediate Resistant Pseudomonas aeruginosa
0] (R) ATCC 27853
(ug/ml) (ug/ml) (acceptable range; ug/ml)
16 =32 1-4
8 =16 1-4
- =4/76 8/152-32/608

s

M15799 3 a9rUsEnavienlunsiigens

Reagents Final concentration
10X PCR buffer 1X

!\/\gCL2 buffer 1.5 mM

dNTP 200 uM
Forward primer 0.2 uM
Reverse primer 0.2 uM

FAULALANNUL e MIC vaadiaNbinamnuliuiu

ee

[%

NANILALAD LARIAINITIN 4

N1SOSIVKIEU penA 11a: oxa [UIED B. pseudo-
mallei MYISWEDS

INNTEULGBNITD B. pseudomallei 13U 21
Tolaan @anNu1NNTB NN UIUNawasrfane
WHAITAULALDANUY AULARIIUAITIN 4 hazln

v At a aa . Ao aa
WaPILuiinAduLe (genomic DNA) NEAMAINARD
111 optical density at 260/280 8g5¥%i19 1.8-2.0
4{ = o % o = v
Faiganadmsunsinlulslunisesiaaeviula lne
NAYDINITEONLUUINS DS AU UNISIALIWIUTU
oxa Az penA Lanslunis1e9l 5 Lazlan1izuoans
¥NWYa15 (PCR condition) kanslumis1ed 6 @amin
aunsatinIuuA ULt e le wuIdmsuiu
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A1571991 4 MIC 9998 B. pseudomallei Mvirannuhiviunalsuazfesowndnuuas dHum

Isolate MIC (ug/ml) Gene Isolate MIC (ug/ml) Gene
No. CEF IMP oxa penA No. CEF IMP oxa penA
B232 16 () 2(S) + - B211 32 (R) <0.5 (S) + -
B208 16 (1) 2(S) + - B230 32 (R) 4 (S) + -
B096 16 (1) 16 (R) + - B234 32 (R) 2(9) + -
B178 16 (1) <0.5 (S) NT NT B242 32 (R) <0.5(S) < -
B218 16 () 2(S) NT NT B279 32 (R) 4 (S) + -
B739 16 (1) 1(S) NT NT B061 32 (R) <0.5(S) 1 -
BAO2 16 () 2(S) NT NT B062 =32 (R) 8 () + -
B0O64 16 (1) <0.5 (S) NT NT BO74 =32 (R) 8 () < -
BO67 16 () <0.5 (S) NT NT BO81 =32 (R) 8 () + -
B068 16 (1) <0.5 (S) NT NT B089 =32 (R) 16 (R) < -
B069 16 (1) <0.5 (S) NT NT B090 =32 (R) 16 (R) + -
BO70 16 (1) <0.5 (S) NT NT B092 =32 (R) 16 (R) + -
BO71 16 () <0.5 NT NT B110 32 (R) 16 (R) + -
B534 32 (R) 4(S) 1 = B130 32 (R) <0.5(S) + -
B107 32 (R) 1(9) + - B141 32 (R) 4 (S) + -
B106 4.(S) 8 () NT NT B666 4.(S) 8 () NT NT
B274 2(9) 8 () NT NT BAO14 4(S) 8 () NT NT
B283 4.(S) 8 () 1 = B093 2(S) 8 () NT NT

CEF = ceftazidime, IMP = imipenem, NT = No tested, + = found, - = not found

>~ s 5 o v a o =
AITNN 5 1WSL3JEJ‘§E%W5UL‘1N3JR]W’JWEM oxa ey penA

Primer Sequence Gene product (bp)
Oxa_Forward 5" ATGAAATTCCGACACGCGCT 3’ 761
Oxa_Reverse 5" GTCCGTATGCCGGCTGAAAC 3’

penA Forward 5’-TGAATCATTCTCCGTTGCGC-3 800

penA Reverse 5’-TAGACGATGAACACGATCGGC-3’

= o Al s o o
F79799 6 ANNITNITNINGDT d1RTUYU Oxa halg penA

Step Temperature Time No. of cycles
Pre-incubation 95°C 5 min 1
Denaturation 95°C 30 sec

Annealing 55°C 30 sec 30
Extension 72°C 1 min

Final extension 72°C 7 min 1
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<— Amplified oxa YuIMUTEU 761 bp

Amplified oxa YuINUTENN 761 bp

JUA 1 wan1siiiudnnugu oxa Mndileuledainlaainiie 8. pseudomallei

ANNUA

Lane M
Lane N
Lane 1
Lane 2
Lane 3
Lane 4
Lane 5
Lane 6
Lane 7
Lane 8
Lane 9
Lane 10
Lane 11
Lane 12
Lane 13
Lane 14
Lane 15
Lane 16
Lane 17
Lane 18
Lane 19
Lane 20
Lane 21

#® 100 bp ladder DNA marker

fio ynmuANAY (PCR filsifidunanes DNA template
Ao Amplified product of B. pseudomallei BO61 strain
#in Amplified product of B. pseudomallei B062 strain
Ao Amplified product of B. pseudomallei BO74 strain
#9 Amplified product of B. pseudomallei BO81 strain
Ao Amplified product of B. pseudomallei BO89 strain
o Amplified product of B. pseudomallei BO90 strain
#in Amplified product of B. pseudomallei B092 strain
Ao Amplified product of B. pseudomallei B096 strain
#n Amplified product of B. pseudomallei B110 strain
Ao Amplified product of B. pseudomallei B130 strain
9 Amplified product of B. pseudomallei B232 strain
lei B208 strain
Ao Amplified product of B. pseudomallei B534 strain
(
(
(
(
(
(
(
(

#in Amplified product of B. pseudoma

(
{
(
{
(
{
(
(
{
(
(
(
#in Amplified product of B. pseudomallei B107 strain
Ao Amplified product of B. pseudomallei B283 strain
9 Amplified product of B. pseudomallei B211 strain
Ao Amplified product of B. pseudomallei B230 strain
o Amplified product of B. pseudomallei B234 strain
#in Amplified product of B. pseudomallei B242 strain
Ao Amplified product of B. pseudomallei B279 strain
(

#n Amplified product of B. pseudomallei B141 strain
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A5 7 aviuiiindlalndves partial oxa gene Tugudeya NCBI

B.pseudomallei isolate NCBI accession no.

B103 KY214384
B208 KY214385
B211 KY214386
B230 KY214387
B232 KY214388
B2034 KY214389
B242 KY214390
B279 KY214391
B283 KY214392
B534 KY214393

N.D. = Not determine

oxa A AHARAMIRLEULYWIN 761 bp @iy penA
2zlARdULDUIUIN 800 bp HANTNAAB UL WY
V9@8d WUI191NA2081931ulnAduLe Y9Te B.
pseudomallei 11 21 lolsian WUIENITONTIANY
WAz iNdWIUEY oxa latuynlelaian tnelvuinves

. Aa ]
amplified product NUVUIANINUAD YUINUTTU
761 bp (U7 1) iiguiiu DNA marker luvazidigniu
[ 1 = Y 1 d'
Aldanunsansranudu penA laluyndiegns (An5199
4)

KA FIAIRULAENTIATIZTIAALe INAve B
oxa U8dkRe B. pseudomallei 31 21 Tolwian wu
Midnsivavullasesarduiindlelng waziile
insulasiadunseesiluflinunisiudeunyas

1 = LY o0 W a al L3 = ¥
wuheaiu Inganuiinalelnavesdu oxa lasieeau
Tugutoya NCBI Mgl accession number fan1519
n7

Isnd

[ a dy a a & [ v &
mysnwlspRndodosladauy 3nunlailu
#9971 VNUINFINTLLIRUUNAU (acute phase) LU

547

B. pseudomallei isolate NCBI accession no.

BO61 KY214394
B062 KY214395
BO74 KY214396
BO81 KY214397
B0O90 KY214398
B092 KY214399
B096 KY214400
B110 KY214401
B270 KY214402
B107 N.D.

B0O89 N.D.

Tunnstvemaviasaidasiietesiunisidedinann
a & 2 v & PRIy )
MsAnRluNTEWALEDR FatueNbaNatunIsSnwlu
seerliApeilgvvenie (bactericidal) Wi wwanTs
grlunquansuriiug szeziaoaduszerlunisiidn
Welvvualuaingenie (eradication phase) @slu
syuzilaglinssnwimenisiueiseiilos 20 danun’®
A v Y] S ~ Lo & X

gilonalunisinenlusseslifinenioangndduduie
(bacteriostatic) lunJoaganeg edesiunisndudu
%1 (relapse) Wu laswlnnsu+danunengilea,
fondlemaau®?

\%® B. pseudomallei NA@OUAIYIDLALNUEN
a P A A a | =
fgsuatninsrudsinautueuduadlulusmis
(standard disk diffusion) @1u150l9lun159579
AAIENAANTRIANYRIER B la R WiII1N1T
NedauMILIaInanzlrnan Ul wNaTRULAL
MUY SPaY 98.36 WAz 99.10 ANUATNU Tuvmeh
ASNAFBUNILNITVN MIC WU wWanTaulinaaIul
Souay 97.96 LardiuNiuUNSauay 98.95 T MIC, uae
MIC, Yoaena@audu 2 waz 4 lulasnsuseliaddns
ANUANIU TUVRIE N MIC_ uag MIC Yod RN 1y
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< 0.5 waz 1 Wlasnsureladans ANuasu  widn
aglinauinUasusosay 0.4 @nSULNANTAY Lay
Sowaz 0.15 @ MSUDLNLUL WAN1SNAEBUIT standard
disk diffusion ansnsavinladie lidesldaunsaldnuau
1N UagAen1sageugnInLilelUSe LB Uiy
N131 MIC 9nn1sfinene1fieangmdeiionsena
Fhu uazdlnuudsinaflun1sFuie B. pseudo-
mallei Turasanaand waziunzNazlidussudu
lun1s$nw (initial intensive therapy) gUaelsa
a = 1 @ = dy I aada
waseslnda g1elsinuannisEnwndnuIndaRL L
£ & . val |
pangnslunisdnde B. pseudomallei lafnin
WINANTAN TIADAPADINUNITANEWIVDY SMith Ay
ﬁ‘,,’148(9,10)
Tuszazmdnmowuafiseaanainsren1elrinue
U (eradication therapy) tiiatlasiunisnduilugn
Y] o v aa S v o & A a ~
nssnunldendgnslunisduduenuaiiisuasl
a (% < Aa
UNUIMLIN tasiinnsu+sanuneneaaidueni
S v o X oA ok ) a
qrsnsfugsenuaiFeildlunssnulsawbessln
Falunuyszuin INNITINLNUVOUTE B. pseudo-
mallei Muenlaangtheniniumsinululsmenua
a55NANSUszaemtuseninela.d. 1992 §9 2003
U 1,976 aneiug Winaneensesas 71 Menis
nAdaU standard disk diffusion wagidlaSeusieu
AUNSNAABUAIE E-test wuwanaeigssaeay 1317
Faduldlainnisveaausie standard disk diffusion
21 lmAnNTsUsTINUnsAeeRunAuly 1nA1S
Anwiazuladn n1smaaeu standard disk diffusion
a 4 =3 a Y Y 1 1
2198U 52 Tev1kAN 01T UNISNAGFDU 1L WhL
= v ~ 2 o s =
guFaununmlady mndinmsiiusnulis visemsi
nstdeyalunisliinauinansaune break point ¥es
P ANAUIILNE AN FIMANUIWTYD B. pseudomal-
lei Trnaliu1unananeis standard disk diffusion 19
11999109119 MDY WATINNURDRBsB LM INNGL
+danunenylya 3dudesrinnismaasy MIC ¢
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WY waneaouanubveslasulnnsu+danamen
glwannisanendl wuflaaalhdosar 100 Waann
N1SNAADUAILIS standard disk diffusion wag MIC
Tagian MIC_ waz MIC Uu 1719 lulasnsusie
fadans fedulaswlnndu+Farumenslead
mmsaaaaqw’éé’u&v’?}va B. pseudomallei liTuoes
7 Turasfidlusasnedulinanulifisssosas
87.9 aghslsinny fsesunisnunisreselasiuin
WiU+garunenglwalulssnAooansiae Ussunu
¥ovar 0-2.52 uavmsTenumsheselaslnma
+Fanunenanlganieds standard disk diffusion Tu
Ua.e. 2000 nUszinelnedosas 1612 Fafunis
AILANANNINIUNISNAABUALETS standard disk
diffusion 3ufuiFesfimsnszminuagyiaugluiu
MIVAEBUMBE1I0ENsELELD
nnsanensiraudiedu class D beta-lact-
amase (oxa) e B. pseudomallei WU udi
nonsiaesnuiazadaeulesl oxacillinase @

'
v 6 a

Lﬁ'm%’aaﬁumﬁLﬁumsﬂmawuﬁqwgwiaL%Wm%ﬁu“‘”
uenniinshesowndAuTiAintunendainiia
FwunsiAnnIsnaeRugIeswiwages (single
mutation) Tugu class A beta-lactamase (penA)®
wazdfonuilugthendsss nisuenléido 8. pseudo-
mallei lusumiaingg vass1snefiuansiafiy o
finulfivarnvatedesafiafeatu n1snaaey
anulvesesedelulaladiiunndnsiuandumds
N fifivasdmssmshmstudumsitedodeas

" 9nnsgue B. pseudo-

nagauAUlBglELe
mallei ¥fiGen5iflons1avEu penA way oxa 311U
21 lelwan Tneidoiiduumeaeuiiiadeilinan
Lo Ruuadifiulusesuh Uunauazie
INMIATIANTD1INUTU oxa Vnlelaian welinubu
penA Gauduldliin Bu oxa ianduduivsnger
vulasiuley (chromosomal gene) agnslsAniu Tu




U111 AUV 4 GaIAN-%I1AN 2560
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msﬁﬂmﬁlﬁwumiﬂmaﬂ’uﬁ:suaaﬁu oxa \esnua
NIUIBIRULAENITIASIZIRIAE LD LAY oxa
Guau%a B. pseudomallei 31wy 21 lolgian wuan
Lifinswasundamesawuianglelnsvosdu
wdinagnuandhrelnadRuLas dNNuLana
INNINUATMIC_ wai MIC figstu Wafteutums
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Anwnaunring?

wannsvnaeuluraoAAaBIa
eiRaay (conventional) wagiansveaeuluead
(intracellular method) A&slnarlunisseduie B
pseudomallei uAinuinAn MIC fivageusieiznis
wmaaiﬂuL%éﬁmqm’jwmsmaaué’aaiﬁvﬁzq@u“” #1q
T W@y sifuLaslnsulnmiu+Fanamen
ylaandadndugmadendunuusnlunisldsnuisa
Aadewanoslnda atslsfiny nssnunfildnadty
agfiuvanetladefinuiansvesiihousazause

Jpga
WHATAY DANUY wazlnsInnSu+aniLu-
nonwlwadinndug1naasndusuusnlunisigsne

lsdnweludeaslndd Insedellussansnantuaan
NAaedlun1IAefUie B. pseudomallei
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AnizfIdeveveunainmifivefiRniqa
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