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Abstract

A tdal of 35 Bwkltolde a pserdorrallci isolates frorn Thailand (16 clinicd and eight soil isolntes) and lrlalaysia (se\en aninrll. two
isolute erch from clinical aid soil) were investigirted by their antifiicrobilrl resistancc. phslnid protilcs nd \\'cre typcd b)- randorDly
amplilied polymorpltic DNA analysis. All isolates sere found to be resistunt to six or more of lhc l2 antimicrobial agents testcd. Only two
small plasmids of 1.8 and 2.4 megadalton were detected in two clinical isolates liom Thiriland. RAPD nalysis \\'iih primr-r GEN2-60-09
resulted in the identilicrlion of 35 RAPD-types omong the 35 isolalcs. Thc constlucted dcndrogram diflerentiated the 35 isoliltes into two
main clustcrs and a singlc isolate. The wide genetic biodiver:iily rmong the 35 isolates indicate that RAPD-PCR can be a rrsef[l method
to diil'erentiale unrehted B. 1tst,u<lonallei ir epidcmiological invcstigation. O 2000 Elscvicr Scicnce Inc. All riglrts rcscn'cd.

l. Introduction

Burkltoldcria pse udomellei (previously known as
Pseudontonus pseudontellei), are major pathogens for
huntans and aninrals in Southeast Asia and Northern
Aust ra l ia  (Dance l99 l ;  Id r i s  e t  a l .  1998;  Supput tamon-
gko l  e t  a l .  1994:  Yabuuch i  &  Arakawa 1993) .  found in
\ \ 'ater and wet t ropical  soi ls.  Cl in ical  ntani festat ions of
nrel io idosis include acute sept icaemia, chronic pulmo-
nary infection. and visceral and soft-t issue abscesses. The
infect ion carr ies a high mortal i ty in people wi th under-
l f  ing r isk factors such as diabetes and renal  d isease
(Chaowagu l  e t  a l .  1989;  Cur r ie  e t  a l .  1993) .  Prev ious
s tud ies  suggests  tha t  c l in ica l  and env i ronmenta l  i so la tes
of B. pseudontal le i  f rom Thai land could be readi ly dis-
t ingu ished f ronr  c 'ach  o ther  by  the i r  ab i l i t y  to  u t i l i se  thc
sugar L-arabinose as a solc energy source for gr<lu, th
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( S i r i s i n h a  e t  a l .  I 9 9 8 :  W u t l r i e k a n u n  e t  a l .  1 9 9 6 ) .  T h i s
ra ises  the  qucs t ion  o f  the i r  genon l ic  re la tedness ,  and
hence the reason for al ternat ive techniques to be uscd in
epidenr io logic studic 's for  strain conrpar isons. The
present study was conducted to evaluate the genonl ic
diversity of IJurkltoldcria pseudrnnallei isolates from
c l in ica l ,  so i l  anc l  an i rna l  spcc imens.  In  add i t ion .  thc  B .
pseudontol / r , i  isolates \ \ ,erc character ized for their  ant i -
microbial  resistance ar ld plasnr id prol i les.

2. I\{aterials and methods

2. I. Bucteriol isolutcs

The bactcrial isolatcs \\ 'crc' obtained l 'rorn clinical spcc-
inrens ol '  hospi ta l ized pat icr t ts and soi l  sanrples f ronr thc
distr ict  of  Khon Kacn. Thai land. lsolates f ronr c l in ical
( tu 'o) ,  animals (scvcn) and soi l  ( ts 'o)  sources isolated in
Malaysia werc also includcd. The 35 isolates of B.
pseudonrul/ci had been conlirnred u'ith API tests (bioMer-

eiux). Arabinosc uti l iz.ation was dcterrnined by growth on
minimal sal ts acar containins 0.2qc L-arabinose.
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).2. Antitttit'rcbial susc'eptibilitl rc.rr.r'

Disk di f t ts ion tcsts were pcr lbrrncd u' i th ant ib iot ic-corr-
tainin-r clisks obtained Il 'onr IIBL Microlriology Systenr,
Crrckeysvil le. lv' lD. by the ruethod reconrlrended by the
N;rtional Conrnrittec lbl Laboratory Standards (1997). The
ant inr icroir ia l  agents testcd included arnpic i l l in (10 plr) .
h rc i t rac in  t l0  pg) .  carben ic i l l i n  (100 p_u) .  ce l ' t r iaxone (30
pg).  cephakrthin (30 p-g).  chlorarnplrcnicol  (30 pg),  eryth-
r t r r l rvcin t  l5 pg).  gentanr ic in (10 pg),  kananrvcin (30 p.g).
nrr l id ix ic acic i  (30 pg).  streptontycin (10 plg) ant l  tctracy-
cl ine (3t)  pg).

-'.i. /)A/A isolatiott

Plasnrid DNA rvas extracted, followed by electrophore-
sis.  essent ia l lv  as descr ibed by Sambrocrk et  a l .  (  1989).  The
approxinrate rnoleculi ir mass of each plasrnid u,as deter-
nrined b1' conrparison with plasmids of known nrolecular
nr&ss of Esc/rcrir ' l t iu c'oli V5l7 (Macrina et al. l97tl). Prior
to anrpli l ication. chronrclsonral DNA was isolated by phc-
nol-chlorc ' r tonn extract ion as descr ibed by Wi lson (1989).

2.1. RAP D-PC R ontpliJicatiort

In preliminary experinrents with a subset of 5 isolates,
ten l0-nrc'r arbitrary primers obtained fronr Genosys Bio-
tc'chnologic-s. Inc. were screened. Based on the fingerprint
clarit l, and discrirnination obtained, prinrer GEN2-60-09
(5'-CCTCATGACC-3')  was used for RAPD-PCR analysis
of afl 35 B. pseudonrullei isolates. PCR mixtures (final
vtrlume 25 pl) contained 20-30 ng of purif ied DNA, 2 pM
prinrcr. I mltl (f inal conc.) each of dNTP, 2.5 mM MgCl".
one unit lrrrT DNA polymerase (Promega). PCR conditions
\ \ere as lo l lou's:30 cycles ol  I  min at  94oC, I  nr in at  52"C
and 2 min at 72"C. A final elongatioll step at72"C lirr 5 nrin
s'as included. The PCR anrplif icaticln products were visu-
al ized b1'running l0 pl  of  the react ion on a 1.27o agarose
eel and detected by staining with ethidium bromidc. DNA
ladder rr 'as usc-d as DNA size markers. RAPD-PCR gel
photogrirphs u'ere scanned u'ith Gel Conrpar Vcr. 4.1 image
analvsis softs'are (Applicd Maths, Kortri jk, Belgium). The
inrages \\ 'ere calibrated, and the presence or absence of
bands \\ 'as recorded. generating a matrix of sinri larity cocl'-
l icients. Dendrogranr based on the sinri larit l , coell icicnts
sas thcn _uencratcd using nrathcnrat ic averages (UPGMA)
clustcr  analvsis.

3. Results and discussion

Table I shos'ed thc 35 B. pseudotnullei isolates exam-
ined in this study. For the 35 isolates, duplicate culturing
and dctcrntination of susccptihil i ty gavc reproduciblc inhi-
bit ion diamc-ters. All thc R. Jtscudrnrullci \\rere rcsistant to
sir  or  n lorL '  o l '  thc l2 ant i rn icrobial  asents testcd.  This
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'Tcstc 'd l i r r  unrpic i l l in  (Ap).  baci t raci r r  (B).  carbcnic i l l in  (Car) .  cel i r i -
uxonc (Cro).  ccphalothi r l  (Kl ' ) .  chlorurnplrcnicol  lCnr) .  crythrorrrvc in ( l : r ) .

gcn tamic i t t  (Gnr ) .  k lu rn t l ' c i n  lKn r ) .  na l i d i x i c  ac id  (Na) .  s t r c l ' r t o r r r vc in  (S r r r )

and tct r ; rc1 'c l inc (Tc).
' r  Nuntbcr I  and 2 in parc-nthcsis indic:r tcs c lus(r ' r  groups ant t  (s)  dcnotc 's

thc s inglc isolutc- .

i nvcs t iga t i c ln  s l rggcs ts  tha t  thc  r cs i s tuncc  o l '  t hc  I l .

1t .sr  udonrul / r , i  isolatcs t ' ront  thc di l ' l 'crcnt  sorrrccs rn:rv ucl l

re l lccts thc cxtcnt  ot 'ant ib iot ic usagc in the studv i t rL 'a.  Tl tc
developnrent of antinricrobial resistancc anrong thcsc 11.
psc'udomel/ci isolates nla), have consequenccs for the trcat-
ment of infection in humans due to relapse alicr cessation of
therapy (Si lbermann ct  a l .  1997).  Onlv tu 'o c l in ical  isolatcs
carried plasnrids of approxirnatell, l .t i  and 2.4 nrcgadaltorr
(MDa) as deternr ined b1'  rc lat ivc nrohi l i t f  in agarosc gcls
(data not shown).

Xt is incrcasingly cott 'tnt()n lo usc rnolecular tcchnicpre-s


