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Abstract

Burkholderia pseudomallei is the causative agent of melioidosis. The disease is endemic in
Southeast Asia and northern Australia. The Ara strains of B. pseudomallei are known to be virulent
whereas Ara  strains are non-virulent. The Ara  strains are now reclassified as B. thailandensis. The
pathogenesis mechanism of the disease is still unknown. It was found that the production of biofilm
was involved in antimicrobial resistance. In the present study, we therefore quantified the biofilm
formation of 25 Ara strains of B. pseudomallei compared to 25 Ara’ strains using the modified
microtiter plate test. The results showed that most of Ara strains of B. pseudomallei produced more
biofilm than Ara” strains. The mean ratio of biofilm formation (mean + SEM) by Ara and Ara’ strains
of B. pseudomallei were 2.54 + 0.59 and 0.55 + 0.06 respectively. Statistical analysis showed
significant difference between Ara and Ara’ strains biofilm formation (p <0.01). Among the 25 Ara
and Ara’ strains of B. pseudomallei analyzed, the strains G207 and E287 exhibited maximum biofilm
production respectively, while the minimum biofilm producing strains of Ara and Ara strains of B.
pseudomallei were A2 and E261 respectively. Transmission electron micrograph of the Ara B.
pseudomallei strains G207 and A2 showed microcolony of bacterial cells surrounded by larger
amounts of extracellular slime matrix than the Ara’ B. pseudomallei strains E287 and E261. However,
no correlation between the amount of biofilm formation and virulence, judging from the LD, assay
using BALB/c mice. These results indicate that although the ability of selected strains of B.
pseudomallei to produce biofilm varies from strain to strain, it appears to have no influence on the

degree of virulence, judging from LD,

Key words : Burkholderia pseudomallei, Burkholderia thailandensis, biofilm, virulence
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M99 1 "lgllmqllmlm!:l? ® B. pseudomallei ¥A Ara 25 strains Haz Ara’ 25 strains

B. pseudomallei 530 Ara

B. pseudomallei HA Ara’

Strain no. Date of isolation Source Strain no.  Date of isolation Source
(d/m/y) (d/m/y)
A2 - Blood EO017 15/7/1990  Soil from northeast
3-139 10/8/2001 Pus EO018 15/7/1990  Soil from northeast
354 1997 Soil from northeast E030 2/8/1990 Soil from northeast
466 1997 Soil from northeast E042 27/9/1990  Soil from northeast
5-19 02/1/2001 Sputum Ell1 25/3/1991 Soil from northeast
1-781 17/6/2001 Blood E125 25/3/1991 Soil from northeast
1-197 05/6/2001 Blood E185 18/6/1992 Soil from northeast
H 602 13/8/2001 Blood E201 18/6/1992  Soil from northeast
H 1038 23/2/2001 Blood E202 18/6/1992  Soil from northeast
1-184 04/11/2001 Blood E207 18/6/1992 Soil from northeast
844 1997 Soil from northeast E251 10/9/1992 Soil from central
H544 - Blood E256 10/9/1992 Soil from central
1-20 01/11/1997 Blood E260 10/6/1993 Soil from central
5-307 16/6/2001 Sputum E261 10/6/1993 Soil from central
3-190 13/8/2001 Pus E267 15/6/1993 Soil from central
H777 14/2/2000 Blood E273 19/6/1993 Soil from northeast
A20 - Blood E274 19/6/1993 Soil from northeast
SP340 20/8/2001 Sputum E276 19/6/1993 Soil from northeast
745 1997 Soil from northeast E285 13/7/1993 Soil from central
279 1997 Soil from northeast E287 22/6/1994 Soil from central
SP278 15/4/2000 Sputum E288 31/5/1994 Soil from central
A8 - Brain E290 31/5/1994 Soil from central
5-265 16/7/2001 Sputum E295 31/5/1994 Soil from central
1219 1997 Soil from northeast E346 08/9/1998  Soil from northeast
G207 28/1/1998 Sputum UES - Soil from northeast
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1. mydadSinamsaaluledlanlaemsls modified microtiter plate test
msfalsinamsadielTelduvouie 5 pseudomallei 1A Ara 25 strains LAY Ara 25
strains 1A8A15 1% modified microtiter plate test MAUITUDY Stepanovic HazAME (49 Taelutu
wsnhmsutadessnily 10 NQUAAY 5 strains 1umwﬂamu@iawﬂdmﬂ%’g%a B. pseudomallei
strain UES uJumuJismmfJ‘imﬂﬂamwammmmmmﬂﬁmmmiﬁiNllui'avlammwmmawﬁa
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9 Y
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a

) o g . o o < o o o
plate 111 1UGM121%0 (incubator) N1 gangll 37°C Wluna 3 $1 1w Hanniiu gamsazaisly
1 d‘ o w dy d' ] [ 9 a dy dy a
uaazviquesninoMIAeN imedy plate  1duaueisieuse MVBM luilSinasvquay
a dy Ay 1 9 dy 3 M 1% :/I = 1
200 Tulnsdas  MeusedeludunziForlunar 24 $le wanniudgamsazaeluuaay
v v 1 Yy  J o4 & -
¥QueDn AR HQUAIIINAUNYIIAINGD (sterile deionized distilled water) U151
a A o o A Ay o oA A & &
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a a dy 9 gi‘ = q'/ Y =K 1
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9 ] Y v k4 v
viquag 3 asuiemdadon lumedy plate  @afolimzAany plate 92Qn fixed 978 99%
a a I =\ A S 9
methanol Tuil5unasviquaz 200 luTasaas Wumar 15 WA Weasy 15 WITANAY 11 methanol Tu
4 Y
plate 00 791319 plate 1ie 1w plate Tdoudas 2% crystal violet TutlSunasviquag 200
a < a A S = a v .
luTasaas Wunar 5 uil weasy 5 wiind? dAddiunueonaletinyszi (running tap water)
2 1 A
M3 plate uvts  azarodlimezdanuduie luuaasaudie 33% (v/iv) glacial acetic acid 11
a a 09: o (% 1 9 d’
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Y v
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Ratio of biofilm formation = mean OD,,, (tested strain of Burkholderia) / mean OD,, (UE5)
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Y v v
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ziasade ludizide fgangl 37°C e 18 $3Tue ieasy 18 42 Tuwd) 819 (washed
¢ i
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ﬂ§ﬁ§ﬂ1ﬁﬂ 100 luTnsans undiluted, decomplemented high-titer specific antiserum Gdﬁiulﬁjmm?jﬂﬂﬂ
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a a 4 a o < o A o Y o
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q

Y 9 J

centrifuged  tAIA1RALUATISEAE  PBS NARIMS  fixed  waduunTiGedin 5%
glutaraldehyde “?Qﬁzmﬂﬂfﬂu 0.1 M cacodylate (pH 7.2) ﬁﬁ 0.15% ruthenium red ‘ﬁqmﬁgﬁ 4°C
Sunan 12 $Tue idleasy 12 $rluawds Srwaduuaiieds cacodylate buffer M3 0.05%
ruthenium red mm‘fu enrobed 11 4% agar uaani l1dedeansazais buffered ruthenium red 80
5 %198z 10 1A 187 post-fixed §98 2% 05O, TWA5aZAE buffered ruthenium red H1NA 2
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H600, Japan)
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4. mafSeueunnuguNs et B. pseudomallei NairaluloWldusnniiganazioaiiga
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= o 1
4.1 MIANHITDY
o 1 [~ 1 1 o QSJI o {
mmsan Tagniiaynaaed BALB/c aomiilu 17 nqu nquaz 3 @2 ninmiwniuge B
a - o Ja a d ! {
pseudomallei 319 Ara enewugnas1aluToNauuniga (strain G207) agtiosfiga (strain A2)
& e a oy ' 9 oA ~ a
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v Y
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1 9
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1 dy a + 1 =% o w 1 dy a - . +
MNNIUFIFUA Ara 08NUTBAIAY (p < 0.01) TABWLIUFOFHA Ara (25 strains) 1A Ara (25
. Ao ' ] a o A Vo
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A d 1 ¢
msfnlulefldnvesio B. pseudomallei Arandosgansseam
== a J dy . .
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d‘ % \ A Y a1 d Av . v ¢V d‘ =
M139N 2 ammmﬂsmmmmin‘lﬂaﬂammwa B. pseudomallei ’GT1EJW1—!§9]N°]!3»IE’JHJ§$J‘]J

euiuie B. pseudomallei strain UES

Strains of B.

Relative quantity of

Strains of B.

Relative quantity of

pseudomallei (Ara+) biofilm formation pseudomallei (Ara) biofilm formation
(compare to UES) (compare to UE5)
E 261 0.103 A2 0.569
E 260 0.108 3-139 0.693
E 290 0.120 354 0.701
E 201 0.146 466 0.772
E 018 0.236 5-19 0.810
E 267 0.266 1-781 0.851
E 276 0.294 1-197 0.911
E 285 0.363 H602 0.934
E 273 0.365 H1038 0.939
E 125 0.405 1-184 1.062
E 346 0.431 844 1.074
E 111 0.441 H544 1.174
E 017 0.471 1-20 1.179
E 295 0.531 5-307 1.404
E 288 0.559 3-190 1.570
E 251 0.670 H777 2.649
E 202 0.719 A20 2.809
E 274 0.757 SP340 2.940
E 256 0.829 745 2.943
E 185 0.849 279 3.113
E 207 0.872 SP278 3.322
E 030 0.924 A8 4.233
E 042 0.993 5-265 4.994
UES 1.000 1219 7.808
E 287 1.224 G207 13.939
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(D) (v)

v Y v H
51N 2 PAS stain Y01%0 Ara B. pseudomallei sovinina3ialuTefldulduiniiga (strain G207)
4 2 o _ 4
iiownzi@oalu BHI (1) 1ag MVBM broth (V) t@aan55aunguiuilu microcolonies 1o

MWz@914 MVBM broth 1103 ulewiz@eali BHI broth (7189818 x 1,000)



15

M v

v
=3

v 2 v ]
5N 3 PAS stain Y0¥ Ara B. pseudomallei eoviugnai1alulolandioofign (strain A2) iijo

Q

Y =3

Y v
winz@dealy BHI (0) 1@y MVBM broth (V) HAAIAHAULNITATZIIEAINAAEAAINUINI I
¥ k2 Y v
MVBM t1az BHI broth &41umsereansditl 1wy microcolonies tag (Tsanfssmiieunugila
[ a A 9 d?’ A dy o Y I ¢ o 1
2) UAMIAAT PAS WuAUaz@ealy MVBM broth M lvivsaasaniily BHI broth

(MAIVYIE X 1,000)
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() V)

3 § o o ¢ A 4
5UM 4 PAS stain Y00 Ara' B. pseudomallei teiugnai1aluToan1duniga (strain E287) iijo
4 A 4
M1z1@ealy BHI (0) 1ag MVBM broth (V) Ha@dn1333unguauily microcolonies BTRIVIRE

Y 1 9
1289711 MVBM broth 1nnIuifomnz@ealy BHI broth (f1d3vens x 1,000)
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(D) *v)

v
=

v Y H
51 5 PAS stain Y00 Ara’ B. pseudomallei aeiutnai1aluToflduldootiga (strain E261)

Q

=

) Y Y
dwomz@eq]y BHI (N) 4ag MVBM broth (V) LaAdaNEAUZMINIZNEHINARIEARITUNT
[ ' dy 12 1o . . 1
lu MVBM uag BHI broth  Tsadanginde lifin1ssaunguiilu microcolonies 1@ 1an1s
A ' Y
fad PAS iWuvuaz@ealy MVBM broth Mlddiusadsaniilu BHI broth (164

VY18 X 1,000)
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= ad A .Y Y da
ﬂ1§ﬂﬂ‘kﬂl‘l‘ﬂiﬂ‘lﬁlﬂumﬂﬁl‘ﬁﬁ B. pseudomallei rIgnasdganIIAnalannIou

mﬂmiﬁﬂyﬁaﬂﬂé'm@amiiﬁﬁ&aﬂmeuwui1s§a B. pseudomallei %1R Ara Waaroa
strains 19 G207 1ag A2 HANHULNTT UNﬂfjuﬁulﬂu microcolonies 1A8) intercellular slime matrix
(U7 6) AR B. pseudomallei ¥1iA Ara' Wido3 strains A0 E287 1A E261 (Uil 7) Tagide
B. pseudomallei ¥iia Ara’ tiformziagaly BHI broth innuegalemuiies 1-2 wadaynsz1100g
W99 1azWuINi intercellular slime matrix 108 yenINil glycocalyces ﬁaejé’amammaﬁmm

2 2
1%0 B. pseudomallei ¥1ia Ara §any 1a¥ARUAINYD B. pseudomallei ¥HA Ara”

(M) @)

v P 2 - B ) dﬁl
sUf 6 MMINNABIYaNIIAIBIAAATOUVDUTD B. pseudomallei TR Ara Iipizideslu BHI
] d ]
(N) strain G207 (V) strain A2 WU glycocalyces egé’amamcﬁaaamwmw @NAT) LagNY
I 1 [ I =\ o
’c‘iﬂHﬂ!%ﬂﬁi’JMﬂQNﬂul‘ﬂu microcolonies 1A8% intercellular slime matrix (ﬁ’JQﬂﬂi) U

A 2
uuu“luﬂqu microcolony VOO strain G207 WIANINUYO strain A2 (ﬁngl’QﬁllEﬂEJ X 40,000)
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(M) €))

o I o ' o s
(M) strain E287 (V) strain E261 1,Lamaﬂymzwaaﬁuﬂwmqﬁ’wﬂmﬁﬂa 1-2 yaa oy

Y v
NITYIYHNINU 1l intercellular slime matrix Yo#NINTINN glycocalyces ﬁﬂgt’i’ama‘u

IS 9 Y] o w
L“]fﬁﬁﬂllu@flll']ﬂllﬁguliﬂfﬂwu (M x 40,000)

] 9 Y Y
emnziaeu¥e B. pseudomallei 1u MVBM WUIWY® B. pseudomallei ¥UA Ara strains
G207 uaz A2 (/i 8) Tm3sawnguiuiiu microcolonies Tavil intercellular slime matrix HlHY
] 9 v 9 Y v
mnnulemzi@esly BHI (3149 6) 4on91n#l intercellular slime matrix Y81%9 strain G207 (U7

[ [ 1 { o 4 1
8 n) dumeznuilunguiounlvuialnani intercellular slime matrix Y840 strain A2 (317 8 V)



