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#7 # B % Burkholderia pseudomallei #7351 42 en3 7 Mg L > & - ﬁﬁ%friﬁl:ﬁ;

oo BT 2005 o o g A RF R A o RARM I RE T Z o
A BRGAE A Jﬁmﬁﬁdu/\ BNEA R E(ER)TR e &0 FERLB.
pseudomallei 7 2 85 Fehh GHER > A SBE RV R B AORE o A3

MR E G g2 R TEE 5-10km s gk FUER 5 300-600 mm o iE 7S R
P B o AT ik 0 @ % PCR MRIEE R AL 2 447 o B R
7 B.pseudomallei + 5 %3 % 5 ¥ 3353 > 1 R BB o L 58 EA(A
# 26.6% ; PCR H 125 29.7%) ~ & & ;% i+ (10.0% : 25.0%) ~ 5 ¥ % 5 (5.2% ;
12.5%) 8 £ 5 -k (4.5% ;5 11.3%) % w3 o H U % chPCR B4 I 5 5 1.6-
13.6% » o f 75 {4 4 o 26 }RIGA 1 2 A 3 ERARRL A A 4tk 0 @ * RAPD
(randomly amplified polymorphic DNA) £ %4 &= 2 » ¥ & 5 A~ A & gt 2L 73
At EHERY S L CREBELRNER DARETEEM G 27 YRR
%z engl #1730 izt 2 322 16S RNA 3 %] & 3 CAT/GGC heterozygous
P MERRER F7 ko J AL & 4§ 55 5 B. pseudomallei &
¥ag ehp A% o B¢ B, cepacia genomovar llla B 53 5 &£ 3 P > 7.4%2
& H A ¥ B. pseudomallei § P &g engB it * o dr4 B. pseudomallei eh2 £ o A fic
FPHE B AR~ E2RBHFERS 2ZRBHE - B. cepacia #& B. pseudomallei 3
PR e A 4 o ipdt F1E VoA B2 38 B. pseudomallei & 2 B LA T S AR E S

AL 2T N VY INPE SN Py E
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Melioidosis, an emerging disease, caused by Burkholderia pseudomallei, is a
fatally infectious disease. Melioidosis had been occurred outbreak in 2005 in Taiwan.
Human acquired melioidosis is via directly subcutaneous inoculation or pulmonary
inhalation of soil or dust containing B. pseudomallei. Thus, this project aimed to
survey the geographical distribution of B. pseudomallei in Taiwan. The soil at a depth
of 300-600mm was sampled following as both sides of national or province roads
every 5-10 km. Results indicated that Ren-Der (Tai-Nan), Mein-Chou (Ping-Tong),
Shui-Shang (Chiayi) and Feng-Yuan (Tai-Chung) was 26.6% and 29.7%, 10.0% and
25.0%, 5.2% and 12.5%, and 4.5% and 11.3% of isolation- and PCR-positive rate,
respectively. Although 1.6-13.6% of PCR-positive rate was detected in other area, no
culturalbe B. pseudomallei were found in these areas. A total of 26 strains, have been
identified to B. pseudomallei with biochemical and molecular diagnosis, were typed
using RAPD (randomly amplified polymorphic DNA) methods. The isolates from
Ren-Der, Mein-Chou and Shui-Shang were shared with same RAPD types, but
theolates from Feng-Yuan exhibited independent type. Some strains were harbored
with CAT/GGC heterozygous characteristics in 16S RNA gene sequences. Results
indicated that the isolates from Taiwan had independent molecular features, which
were different from the isolates from international. However, the unevenly
distribution of B. pseudomallei in Taiwan was affected by several physical, chemical
and biological factors. The isolates of B. cepacia genomovar Illa were widely
distributed in cropped field in Taiwan. Among of them, 7.4% of isolates were capable
of inhibiting the growth of B. pseudomallei. In the media mimicking adverse
circumstances, for example, change of pH value, temperature and salt concentration,
the adaptive abilities of B. cepacia were better than those of B. pseudomallei. This is
one of reasons to explain why the geographical distribution of B. pseudomallei in

Taiwan is uneven.

Key words - Burkholderia pseudomallei ~ geographical distribution -~ biological

antagonistic - environmental factors
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FRAEREARGEmE A2 s Lp 5 e it ® B Lo o S
1984 & 113 > ¥ A F M A B OIS o T 1984 & A HIF GIR HE K nip
%(Leeetal, 1985) & I 1993 & Az > [ 4 huf o I B 43 4e © B2
Frens o v b geg o m R Ar i A2 efops b (Lee et al., 1996; Chen et
al., 1999; Hsueh et al., 2001) - 2000 & A= » %7 f 5 7| Jo >0 i 4R f2 o o o 3L 47
R 0 oA R 4 5% 0.3/100,000 () (Su et al., 2007) - 2005 # B
WD mEIRE > B4 LB - S ehdE B R R R 2 (Koetal, 2007) > k¥ &
B4R b St 0 44 R 4 % 5 70/100,000 (4 ) (Suetal., 2007) - fe i 2006
22 2007 & el 4R s 0] 0 5 AT R P 4 5~ Pk 0.3/100,000 (1) o SFER2
57 4B | 8> 1993-2007 & » % 1993 4 14w g 4e e B> A FAE AR T F R
FH e & AT ETHTEN D W R A 0 WE L R BT W
4 %f@{Pnﬁ%~“%%w 4’*w’%2m538559ﬁ%%

2 Vg R B IaRER g0 AkEE R S8 ® o B, pseudomallei »t 1 A G

N

L_”f‘JI%\, ‘P-(PJ ‘Lé: ’ j\)“'é’.‘ ElJr]7 m %& o

2. R BB TR
444 B. pseudomallei >t 4 3 4~ ff Tk 8 TRl A > 1 B £ F)4E f B i

FHtest 0 2 & R o 24 2 5o B, pseudomallei #7735 % st & 3
#r3k (Dance,2000) o ¥ AR BN B EFE > 4ol B 3 B~ 5 kg
REAF 2 FaRT ] ’Kg At enig 7 B. pseudomallei 3+ 2 3 & 3 % 023
% 3 3 B. pseudomallei v 2 3 eni (5 3 7 353 > e 13hs S5m0 (7
Ttk (Inglis et al., 2004; Trakulsomboon et al., 1999; Vuddhakul et al.,
1999) o & ¥ i&— 9 fhjid A Flena F 4 A - 7R 7§ A o f
AR & R AR FER B 2 A B FE A F1AAp R (Urenetal., 2007)
Fpto 2 N B.pseudomallei 17 B2 Z A KRB E R AKA R NER FE o

3. B. pseudomallei=n4 f 4 4 &2 @2 5 75

%5 B. pseudomallei >+ 4 3Eend EHEL=F > 1@ v L a4 4vvr]:+
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£ B. pseudomallei > #k 3 ¢ s i 0 7 ¥ i B2 58 B. pseudomallei >t 4 3 A4

W~ BRBE P & (Dance, 2000) - £ 7 &+ 0 B. pseudomallei i & # R end
EP L FE T A £ T 300mm-600mm s Wuthiekanun et al., 2005; Kao et al.,
2003) - ¥ ¥ if f>pH 4.5 sk ¢ 4 £ (Dejsirilertetal., 1991) ~ # £ 8 B & 3%
24°C-42°C R ~ i £3v>10%-k 7 € end 3P 35 (Chenetal., 2003) » e 3% %
AL acR (Tong etal., 1996) - + ® Zk i # <11 B. pseudomallei % 3R arabinose
assimilation( - )¥# arabinose assimilation(+ )= f& £ it i¥* 1biotype’ £ ¢ arabinose
assimilation (-) biotype Fj¥R % =+ * Rtk ¥ X 555 RplE o arabinose
assimilation (+) A/~ % % & & 4+ - .2 € 74 arabinose assimilation (+)HEHk -
= B.thailandensis (Brett et al., 1998) - % iEie® fd Fihenfd R dgin > 2 5 4 A1

a4 F Y %Y (Brettetal., 1997) - ot ¢t » B, cepacia complex 7 £ B 53t 1 3
HoRRR A R BHER ~ pH B8 52k i tE 0 i B. pseudomallei 3
(Dejsirilert et al., 1991) - 3 %] &_i# * + 3 ;% % B. pseudomallei p¥ » B. cepacia
complex ¥ # € #r+4| B. pseudomallei en2 £ (fcdp A 7)) o H v i B (2 Fe S
*&f I T N #v’wtn‘_(v’f A% 2~ R 2 A [4e @ Acanthamoeba -
Hartmannella spp.] 55 v 2% 2 S 3 e di® * )& FlF » 77 ¢33 = & 3t B,
pseudomallei *2 4] (Dance, 2000; Woods, 2002; Inglis et al., 2004) - ]yt » 3= =

- B2k 8] B. pseudomallei i@ & A~ 8= 2 > EHBEN AaF & 1 0Fo

4. B. pseduomallei= & 4

B. pseudomallei & Gram’s stain (-) ~ ‘&% fF] ~ L@EH o L me p F 4
FF > ¢ R ff B-hydroxy butyric acid > F]t & 4 &4 7% 4 (Sprague and Neubauer,
2004) > e TR B A ko i ¥ 3 % % B -hydroxy butyric acid > @ # FH8 3 2 F %

(dﬂ

(Inglis et al., 2000) - # = {328 & 3 7 (7 % 0¥k & 3 B. pseudomallei 7= ;= >
i¢ * Ashdown’s ¥ 3% 14 ¥ i 33 % #A (Wuthiekanun et al., 1990) - & 3] sh{F A & &
MFREBI P~ e R ed nFE R L FHEAE TR SR WRT

HP s S BEEE SR Y A AR, *pfl%.’f‘;l ik € 4p 3 4% (Ulettet al.,
2001; Howard and Inglis, 2003) « &2 X § 4R & 45 21 > fwo] ~ ZhfE ~ T iﬁ“ e 0 A

<

% ¥ & # 0 crystal violet #r+1] #13 (Howard and Inglis, 2003) » ie crystal

£z
violet 32 & 2 > 4t R T T IIRE N OEE > REFFILAEAL PR
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sk F o w3 5§ (Ulettetal., 2001) < 7 e 3 3 474 3 ) 557 B, pseudomallei - H
FiE Al SR et F o m g 4p g ch A4 R (Virginio et al., 2006; Francis et al.,
2006) - % ¥ 7. B. pseudomallei g i g2 B. pseudomallei # ¥ 5 k{2t » i3
FIEB A BEFORE LS BT L ROER SR B Y B,

pseudomallei » 7= §_& 2+ 3 = 7 R 4 o

5. Pz gL
FAB LSS FEIME AR LERABE S X7 5 EE AR £
SR GRS R FRUES PR T RN RE e C1 8 P

BB %o {RZEE - 2P HRAGFoBF FIRENE > BB FE 0B A

B. pseudomallei s 3 & G cnx o > ¥ FE ) HIT R F LR BRI F oo
B. pseudomallei =gk & 3 > A 2 fﬁ??ﬁrmh b BRSPS E o (2 ¥R
BN EEent 2 o0 MR TRB A B R 0 B2 Pde o A3 d e 2 B

pseudomallei 33 » 4 s 7= % > 7 2 p SR R EHREA S
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1. 2 Egde
R FEEE 15 3R 15 3L o BT o s RS A
BOERRI 9B G o LA B2 T N2 N2 B B 2T Fi R AR
L0 F B4 9 B M%*g@’«aﬁ%& BRI F 510 28 L
e e B AR = ol by o R 2 A2 SR RN IL Y sk
Bo PR R JRARBSF ST E - SRIFREF B GF L THL G
o BEL PG o PRFRTEFEFE L D EE R R R

ESE R TR N
DR AR L Bl A TR F BRI 4 YAk BIRE
Pes o 42T 20-30cm 2 fk o ARG A AL o 2T 50-60cm 2 4k o BIAR G R
B4 oo & BiREE-4 9500g ¥ ~ e kyg o I6hp A EF % 3F 0 &

CEL Y

2. ARk

P~ 160 2 B E L RPBS)R A RT TAE A AL T Z R
(5= %) ¥in% s £ % 159 2 ¥ 15mL Ashdown’s broth 323 2 &
e RC L FREIRA - BAEI PR EFEAZRANZ FHR T VB3
mL % *>* ¥ — 15mL Ashdown’s broth s & 557 > 8§ 42C i 5 BT B %
# P o3& & 3 Ashdown’s medium 32 & AL F 3B (7= ®HIA 3L o P75
% /I A2CH % - @ FE %S p o % B. pseudomallei st ) 7% (848 ~ i
o~k i) o i {7 Gram’s stain ~ oxidase * J& o #7172 G (-) dipolar rods ~ oxidase
(F) Az EFELBEFAR EFE- ) DET -

Fjthchén fh 4 Wi A 3 & p|(Bauernifeind et al., 1998) £ 3F 3% 1432 & A
(Wunthiekanun et al., 1990)2_ (7% 3] 518 7 & 3E o » F &2 ffdtido™ 1 1g 2
3 5 pH 9.0 10mM Tris base 3% it ik (F * A &; TAKARA)® g » £ "f =
¥ 2. humic acid » ¥ i# * H ;%2 total microorganims =& - & * solid phase
elution (75 * A &-; Promega)~ ;= > B~H 4 ¢ 44 DNA = template - & # 2. primer
k3 Bl ixdp GenBank 2- #L* 3 £ % central region (AF084813)% 3+ forward

prime £ reverse primer o 4 %] 5



5-TTTTGGTACCATGCTCGGAATCAACAGCAACATTAAC-3 ¢

5-TTTTGGATCCTATTGC AGGGGCTTGACCACCGTT-3’» 27 PCR ¥ J& ° &
R % % @ Denature : 94°C ~ 1min. ; Anneal : 55°C ~ 30sec ; Extention : 72°C ~
1min - % ¥ specific amplicon » 4L % &£ 4 (Chenetal, 2002) > i&- # e

EAED R GEITE O

3. B. pseudomalleitr Ak %

B. pseudomallei sHiftk &> k2 48 2 3 TEN 2 o Beirh e
i~ \BAB 7 5 F)JE 0 i 17 colony PCR > primer 23 * 16S RNA 2. sense primer
5’-CGGCAGCRCGGGCTTCGG-3’# = ix antisense primer 5’-TGTGGCTGGTC
GTCCTCTC-3’%2 5’-CACTCCGGGTATTA GCCAGA-3’ it i multiplx PCR »

& %2 % denature : 95°C ~ 1min; anneal : 60°C ~ 1min ; extention : 72°C ~ 1min -
# 18 405bp £ 243bp & £ specific amplicon » 4~ # # %7 5 B . pseudomallei
(Dharakul et al., 1999)- 18 2_ 5 {4 4& B Atk 12 API 32 GN 2 it # 2 (Inglis et al.,
1998)2 o % WL & B {24k <0 HTH L E R 0 £ 702 fliC & F] cenntral regions
Z_ RFLP(Chen et al., 2002; Chen et al., 2003)£# 16S-23S gene 2. spacer regions 1
fe =& 3 #*(Kunakorn and Markham, 1995) » % # & J‘Ff » o gw] LB,

pseudomallei -

4. 2 3 FAR 4 11

2T PCR M ie s 4 » £ F 75 & B. pseudomallei - ]t » & * 1 3%

ENCLIARE - ",éf‘, PCR i F5 |4 5% % - f§ i 2. » 4 3 2 total chromosomal DNA
f_i¢ * 1-3g 2 3& - 12 UltraClean soil DNA isolation kit (BIOzymTC, Landgraaf,
The Netherlands) % 2~ 2_(Duineveld et al., 1998) - #11¥ 2_ total chromosomal DNA
% #4 (5-10 ng) » ¥ 12 7 F 400nmol 2= GC-clamp(CGCCCGGGGCGCGCC
CCGGGCGGGGCGGGGGCACGGGGGEG) 2. 16S RNA gene specific primer
(Chen et al., 2005) > ** mixtures (10 mmol/L Tris-HCI (pH 8.3), 10 mmol/L KClI,

3.75 mmol/L MgCl,, 200 umol/L each deoxyribonucleoside triphosphate, 1%
(vol/vol) formamide, 0.25 pug T4 gene 32 protein (Boehringer, Mannheim, Germany),
5 U of AmpliTaqg DNA polymerase (Stoffel fragment; Perkin-Elmer, Nieuwerkerk,



The Netherlands)® * & - PCR ¥ J&#% B~ touchdown = ;% » i¥ £ 4= @ Anneal
A2 4niB B 5 62°C ~ ik 4 50 cycles T #5%5 8 1 50°C » &>t % 4e 2 25 cycles 2
58°C 5 *# 2. - Denature ;g & ' 94°C ~ 1 min ; extension ;g & 2 72°C ~ 2min §
35 o

Denaturing gradient gel electrophoresis (DGGE) i ¢ * 50-60%14#- & » ** 100V
@ < 15h (Salles et al., 2004) - & /A & ~ 12 SYBR Gold I nucleic acid gel stain
(Molecular Probes Europe, The Netherlands) 4 ¢ + pe4p 2. - DGGE ]33 14
Molecular Analyst software (version 1.61; Bio-Rad) 4 47 2. -

= F£ TF)AP ¢ 16S RNA amplicons Bl ## «h 48 » #-% < {6 2. amplicon targets
oAl TN RN 5152 o 31N gk g > @ % 16S RNA specific primer € 371
3 (1% * % denature : 95°C ~ Imin; anneal : 60°C ~ 1min ; extention : 72°C ~ 1min) o
#7118 2. PCR A 4= r2 High Pure PCR product purification kit (Boehringer) s it 2_ » I
i 78 i& pGEM-T easy vector (Promega) - #71F 2 Fs |3 78 $& » & Wizard Plus SV
miniprep DNA purification system (Promega) 3 B~ H 748 » & i DNA @& o #7{F 2
TR %% > 1 BLAST ' # Genebank 41 » ™2 A48 2 A -
5. A FIWH A 47

2 F1 @B 4 472 * RAPD(Randomly Amplified Polymorphic DNA) 7

% o # primer £ # .7 * OPHO3 & OPQ-16 - PCR » &% #% % 25l > ¢ 3% 50
pmol random primer ~ 2 mM MgCI; ~ 2 U Taq polymerase ~ 250 uM dNTP - * &
7% :95°C 1min, 35C 2min, 72°C 2min.i& {7 5 = 5% »95°C 1min,35C 1
min., 72°C 1min.{ 247 35 & #5%k - » u2 » 12 1% agarose gel 7 /A2 -

10



R
ﬂm

1. > 2EBPIEazs

é ¥ B. pseudomallei s~ 38 42 i » ¥ 2 * PCR &P Z R FERES B 2
(Brook et al., 1997) - %% %] PCR ##| 2 3 p 7 B. pseduomallei z_ 7 & ~ B |+
82 s R & Fasens 2 i (Kaoetal, 2003) - i PCR & JBH5 1 s %
£r % % non-specific amplicon 1+ 3 - 5 3% A8 7 # * 2 16S RNA 2 #]2. PCR
Flesn g%k » v iv i daim 3 Y 2 3 B.pseduomallei chikd o Flpt > & #
16S RNAPCR-DGGE #jir » A 47 £ (22 2 R FAEDRH o 5 @ F %7
AT FF HF g FMTEF R A2 RS PR G A
FRE LA B AKE  BEPREDLR(RA- ) BEET O BAKED
23 > /@y & DGGE % #4p » 478 > 772 % B. pseudomallei 16S RNA 7 ]2
specific amplicon - @ A3z & B a2t 7 > P ¥ @ & 1 R 3| B. pseudomallei 2
16S RNA specific amplicon - 2 #_# %> PCR B {14 34 5 » 47 1 p 3] 16S
RNA specific amplicon > @ & % 35 % ) 7% 7 B. pseudomallei %8 (%] - ) o & 7 % i
2 3w 5 4 g B. pseudomallei ﬁ % pseudomallei-like bacteria » (# 16S
RNA 7 1R 7] ¢ B. pseudomallei — k) » ¥ i + 4f PCR 7 2 e % o % 7] B.
pseudomallei sr5 48 » 4 £ 1 B A RRE AR LS § > FL AP T 2B

T S AR %/FEF.&,;‘ 2o

2. o %2 B.pseudomallei s i 2%

% %9 it B. pseudomallei = 22 15 > M-S a2 E=ZF4 e 2 uE
L2 oL LB ERE o S L INF & B. pseudomallei 4 % - ¥ ¥ PCR
¥ B 3<% » Fp e — B R (B ) o B. pseudomallei s (4 4 ke i &
AR LR AR ALY B ERRE e AR(S RSB B LS

Swr (o) B9 0053 (R 8 T)2 266%0 S B g o B L% (F B

10) 10.0%:FA g s 2 » £ 24 5 A KL (B 5 6)5202 5 ¢ 2 R(% & 4)
2_45%- gt & g% *L‘BH"rz?a\ﬁﬁﬁrﬁiﬁ)ﬁawmhl‘”l“’*’liﬁu I

BB BEAE . F U PCREBIFER > SR FFANRCHE LA HE > 75 BF 0
PCR¥& RIS » & 32 53 =402 29.7% ~ B L% 25.0% ~ &£ &K+ 12.5%=
=
X

-,

nd

Bz 11.3%cHHEfde (4 = ) e & 5% % 2R F o Bl R § <10%2 PCR
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Bt d » ¥ % %8 % T2 4 ) B. pseudomallei /% &8 o

3. 2 iz 77
IR A BT RGN o A A T TR IR A A
B3t 264k o i@ 7 RAPD A A IHEA T » B R AT S HREA Ytk 0 1 &

7 ~ 78 RAPD type (type A-l) (% =) H ¥ S5 =40~ 3> 1 & & Type A-D -
BLmMLE 5 Type Ar 1 2 - kb (hRAPD & F17]» £ &K+ 5 3 Type A
2By E - b ORAPD A FIA] 0 o F R A 4R RIFOR b oA B
(Type H, (% =) - B0 & fp o 5+ > £ & 2 e B. pseudomallei 3= 5 & i 5 49
Bdr > m oS¢ R R b A ik i

gt ¢k 5 B. pseudomallei 16S RNA 2 F1 & 71| 2. 424-426 et % > &~ B R IR
CAT &2 GGC eh % A% 2 (B =) - H CAT )k ¥ 173 GeneBank #1i% 75 e B.
pseudomallei 2. & F1 A 7|- &k > e GGC R R A 2+ 3 AR R 1%
B (CAT/GGC 2. hybrid) (B] =) 4% B. pseudomallei # 7 2 i# chromosomal DNAS ~
+ 4 % copies 2. 16S RNA # %] » &5 B. pseudomallei 2. % 3 » k2. 16S RNA
A FE 7] > ¥ 4t & I heterozygous(Bl =) o %“g\;i s R SRR RS
4 Hrz_ B.pseudomallei z- A F]A| & v B EF2Z A FA % F o

4. ¥z 4 $ F)5 $B. pseudomallei # £ HFs 4

B. pseudomallei »t3 38 2 5 & % Tk fe > @ B9 TR B o Ay
44 B. pseudomallei(10° CFU/MI) & » A @rre M cnd 3 - 3 R 4 E e
e -1 3 5 autoclave 16 o e I R T A (Bdp A A B S T G A
¥ 54 753 > ¥ e Bopseudomallei e04 £ o iz T 2B AR A LA S
FiEdhFe I FHad 53 5 a0 APHEREEIERSOL LR
¥ I ik H 4 B. pseudomallei e 4 > 4 3t 14 B. pseudomallei 5z 1] 4
A LB B & A &R 7-32mm e | Bl(Rle a) G4 i e S FEE S
FEuH % B. cepacia genomovar llla (#cdy A 71) - & ® 3t B. pseudomallei £
co-culture § 2% » % F 16 h 5 » B 4~%F B. pseudomallei & # #r4] 1% (Blz b) -

ix 7] B. cepacia genomovar llla B 53t S &4 7 > H ¢ 74%a40 3

F 07 PR ORI (B A 7)) o F]et vt g B. cepacia genomovar Illa £ B.
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pseudomallei 37 5t F B cif o4 o 2% %7 0 2 HApH(BI a b) & (W
+ a)@ Bk A % (F+ b) > 4847 # B. cepacia #& B. pseudomallei € it if f&
W e pt - %% 0 ¥ 2R B. cepacia genomovar Illa & 5 ##fE 2 ha & {EF

@ B. pseudomallei #r>t o4 1 ¢ > 2 5 23R Fl2 - o
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MEKRCEE Rng B Rl R A E > X0 < F g
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R i3 4 2 eh B, pseudomallei @ 5Rop 0 Ft A E A SR Rk
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é
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k13 A 0 2% 57 0 B.pseudomallei <4 i ¥ A xS NETRTN

P X P RPN E R F oo MR CERKY s e e AELE

T W
31@ -
B W
3 ¥

png
23

S
\

o
17:1

@3 nE > F %% B. pseudomallei co4 g 57 2T R
B2 B int? HAphd o ’#ﬁ&ﬁﬁﬂv{ﬁ,&i’ BEEE 10-15 km 235 o b - &7
#B FRAOFRMLE FRD R 0§ AR - Ly i
(%3*ﬁﬁﬁﬁ‘ﬁﬁiﬁéﬁ&i)’1%%@%&?%Wﬂﬁﬁﬁi3
pseudomallei (Su et al., 2007) - ie i& = 445 B A G ER - T4 4ok 3 LT %
(&r% ) > 7 @8 F ~ 4 ok jn(Trakulsomboon et al., 1999) » & 7 [ &3
o AMAORE FAVRIR . 2 2R R e XA o AR E AR S BRI R
%ﬁﬁﬁ&ﬁﬁﬁ F A0 enAk FIWGHE %%W&ﬁﬁﬁﬁ4ﬁ?%éii&
BEgiag2(pA7) 7> P ZRIZFEBELIBE T RFLRF
e SR R A

o8P w2005 £ 4 - =g f R PR R # (Koetal., 2007) 5 § E

B4y FRanpfoEg 4 5 5 70/100,000 (Suetal., 2007) - # i > § BFE S8 E
BT SRR (C EENE)E Y o A ZRA I EAA(FAFIED B

#% ¢ 3 B.pseudomallei sj3) o fe pF B 5 > X B A KR - =L
TR B Sk e R PR B LR S TR A ek
FHRET i okenk 2 4 3 daagec i & 1 4p B (Suetal., 2007) - BE#X 5 gaE

BB i 3R BAT R 4 T i SR 4 o 245 2006 ¢ 2007  #F
Fousd 5o RpEFEgR R 2 F4pF > % 0.3/100,000 (4) - Flt 0 3
2 % B. pseudomallei e % F]+ » ¥ ax ;}z&xﬁ o

i% y5 ~ 4t B. pseudomallei = » &7 2 B. pseudomallei 3 £33 ¢ 1 &

2 - &‘»I
PERN 2

o

Rmo L&Y 1 & chBurkholderia geneus #_B. cepacia ¢ 4% B. cepacia

genomovar llla » F % &7 7 7.4%:H B. cepacia ~ 37 » 7 4= B. pseudomallei
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4R e ¥ ¥ AR B BLPF > &2 A B. cepacia +* B. pseudomallei £ 7 #

= iR oyt dah 0 2005 & 7-9 0 R R 4 PF > 82 2% B. pseudomallei

FAACES AR L S B T F R AR R R 1

s

£z

B. cepacia /¥ & i 4 4L % > ¥ i Rk @ B. pseudomallei # it et
D P IS FE 0 MR 2005 & 9 P {8 R R R 'rﬂksﬁﬁri&% T
Plagudmggdd i, g AL 2 @K dmanig T 525 R
L ORNME JEAEE S R A AR DAER g G-l Brky A AR L
Acanthamoeba * Hartmannella spp.]s% v 2% 2 8¢ 4 7 e 4 i® * ) & %]+ (Dance,
2000; Woods, 2002; Inglis et al., 2004) > i5 7 5 = > “f # 28 B. pseudomallei ~
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# 4+ J. Clin. Microbiol. (2007) 45(8):2599-603. B ¥ %4 » H4f & 4o

An increase in melioidosis cases compared to other areas in Taiwan was observed
in the Er-Ren River Basin, southwestern Taiwan, from November 2001 to August
2006. The objective of this study was to determine the association between the
level of exposure to Burkholderia pseudomallei and the incidence rate of
melioidosis and to survey the transmission modes of B. pseudomallei in the
Er-Ren River Basin. The serosurveillance of melioidosis gave seropositivity rates
of 36.6%, 21.6%, and 10.9%, respectively, for residents in regions A, B, and C
within the Er-Ren Basin area. Culture and PCR-based detection of B.
pseudomallei from soil demonstrated that the geographical distribution of this
bacterium was confined to a particular site in region B. The distribution of
seropositive titers was significantly associated with the incidence rate of
melioidosis (120, 68, or 36 incidence cases per 100,000 population in region A, B,
or C in 2005), whereas it did not correlate with the geographical distribution of B.
pseudomallei within the soil. A survey of transmission modes showed that

residents with seropositivity were linked to factors such as having confronted
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flooding and having walked barefoot on soil, which are potential risk factors
associated with exposure to B. pseudomallei. Our findings indicated that the
Er-Ren River Basin in Taiwan has the potential to become a high-prevalence area
for melioidosis. This is the first report that documents a high prevalence of

melioidosis in an area north of latitude 20 degrees N.
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CAT CAT/GGC

[GTCCGGARRGAAATCATTC TGGC TAAT CGGAAAGAAATGGC TC TG G C TAATACC
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Bl = ~ B. pseudomallei 2. 16S RNA £ %] % 4]+
16S RNA z_ £ 7] % 4]+ (polymorphism) 2 PCR 14 #_& 4 172 - CAT & GGC #
426-428 7 i =% & CAT ~ GGC 2. homozygous - CAT/GGC # 426-428 {7 i %
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8l = ~The antagonist effect between B. cepacia NKI379 and B. pseudomallei VGHO?7.

(A) The inhibitory zone surrounding the colony of B. cepacia NKI1379 on the lawns
of B. pseudomallei VGHO7 in Luria-Bertani agar plate. (B) The growth curve of B.
capcia NKI379 (Ap'Cm")and B. pseudomallei VGHO7 (Ap'Cm?®) on co-culture

system.

26



03 r

02 t JEIRRSE

0.1 r

34
0.17F
02 F

04 *

0.4
boe
0.2 @ ||

O 1 . 1 1 1 ]
o b 8.5 9 95 10 10.5 11
s R
0.4 F
. @
0.6 |
08 F -
-1+

pH

BlI ~pHE$ A & F FH
10° CFU/mlI B. pseudomallei (¢) #2B. cepacia (Ill) A % % *(a)fk 1227 (b)dk |22
BAREAE24hB24h(Ty) 22 £ Alce s ZNo> 8h(Tt) 2 £ FAkcE & :
Nt e Kig 2% 5 K=1In(Nt/Ng)/ (Tt—To) -

27



0.6 F
| SRS
03 F u
N 0 — N l
4 o 48 !
03 F
06 F e
-09 *
Temperature
B
04
o
02 F |
. \
R T
M0 ' - - '
5pe 6% 1% T 8%
02 F |
o
04 b
Salt

B~ ~F R 2NaCl¥ 4 £ 3 5 E
10° CFU/ml B. pseudomallei (s) £2B. cepacia () » %% > (a)# F & & 22 (b) 3
FNaCLER 2. 32 % A2 £24ho24h(To) 22 & A#LAENo>8h(T) 2 &£
A s s Nte KiE 2% 5 K=1In(Nt/No) / (Tt-To) -

28



Table 1. General background of soil characteristics from representative specimens

Sampling sites

A B C D E F G
Representative PCR (-) (-) () (+) (+) (+) (+)
Isolation ) ) (+) (+) (+) ) )
Water contents (%) 17.90-23.06 6.23-22.76 11.56-23.61  16.90-20.82  16.11-18.03  17.39-18.87  18.17-18.28
Organic carbon (%) 1.69-3.68 1.26-3.86 1.76-9.34 1.07-2.81 2.50-2.68 2.13-2.15 1.98-3.50
Metal concentration in ma/ka (dry weight basis)
Cu  ND-130.0 ND-202.0 ND-39.2 ND ND ND ND
Zn  50.0-61.7 22.7-93.8 29.5-86.6 28.0-48.6 35.6-36.6 39.5-45.4 26.8-52.7
Mn  217.0-259.0 5.1-303.0 183.0-323.0 14.9-288.0 269.0-284.0  202.0-226.0  291.0-310.0
Cr ND-5.9 ND-9.0 ND ND-14.9 ND ND ND
Ni ND-50.6 ND ND-0.6 ND ND 28.8-54.8 ND-33.7
Cd ND-4.7 ND-4.5 ND-4.3 ND ND 1.3-3.6 ND
Pb ND ND ND ND ND ND ND
Fe 21-24x10*° 15-27x10* 18-27x10* 1.4-23x10* 2.2-23x10* 1.9-21x10*° 1.7-2.7x10*
MPN (CFU/q) 3.240.4x 10" 4.8+0.7x10° 9.8+0.6x 10° 1.84+05x 10" 2.7+0.9x10° 2.9+0.8x 10"  4.4+0.8x 10’
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Table 2 Summary of geographical distribution of B. pseudomallei in Taiwan
Sampling site*

1 2 3 4 5 6 7 8 9 10 11
Specimens (n) 64 108 184 44 88 96 64 104 44 20 256
PCR positive rate (%) 1.6 2.8 4.3 11.3 4.6 12.5 29.7 8.7 13.6 25 2.8
Isolation rate (%) 0 0 0 4.5 0 5.2 26.6 0 0 10 0

*: sampling site was following as shows in Fig 2.
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Table 3. Summary of RAPD typing derived from environmental isolates in Taiwan
RAPD type (strain number)

Isolation site number (n) A B C D E F G

e " R (X 2

&k (6) 5 2 1

e =460 17 7 4 3 3
B (10) 2 1

*: indicate the sampling site (see fig. 2)
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