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NNSAALAAN Burkholderia pseudomallei
WaURALAUlAEAE Indirect Hemagglutination (IHA)
Tluzan wiagmineg*  qdw dradan

FNA INTTNIYAUIWIA* 2qUA TARTWINL*

finwla Walnin Ny NN

Wangroongsarb P, Kumsawat S, Petkanjanapong W, Kotprom W, Naigowit P, Kusum M.
Selection of Burkholderia pseudomallei antigens for antibody detection by indirect hemagglutination
method. Chula Med J 2000 Aug; 44(8): 631 - 42

Problem : The diagnosis of melioidosis can be established by isolation and
identification of the etiologic agent for confirmation diagnosis but it is
time consuming (3 days) and requires experience in recovery and
recognition. Immunological methods are available to develop laboratory
diagnosis of melioidosis, and correlation with symptoms has been reported
in one day.

Objective : In this study we attempted to find appropriate antigens that are more
sensitive and specific to Burkholderia pseudomallei by indirect
hemagglutination test for diagnosis melioidosis. Therefore, the
appropriated antigen will prepared to IHA kit and we can distributed to
hospital. .

Setting : National Institute of Health, Department of Medical Sciences.

Research design : Comparative study of diagnostic tests.

Patients : 70 sera samples were obtained from bacteriologically confirmed
melioidosis pateints (B.pseudomallei ) admitted to Sapprasitiprasong
Hospital, Ubonratchatani and 54 sera samples were collected from
healthy blood donors as negative serum control. An additional 55 sera

that samples were obtained from patients with other bacterial infections

as negative serum control.
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Methods :  All samples were examined by indirect hemagglutination test (IHA) using
of 3 types of antigen, melioidin, extracellular protein, and lipopolysaccharide.
We used a cut - off point by receiver operating characteristic (ROC).
Diagnostic tests calculated sensitivity, specificity, accuracy, and positive
and negative predictive values.

Results ¢ The suitable cut off values of IHA titer were > 1:160, > 1:80, and > 1.80,
respectively. The melioidin statistics were sensitivity 84.28 %, specificity
93.27 %, accuracy 89.65 %, positive predictive value 89.39 %, and negative
predictive value 89.81 %. For extracellular proteins they were sensitivity
88.57 %, specificity 93.27 %, accuracy 91.4 %, positive predictive value
89.9 % and negative predictive value 92.4 %. For lipopolysaccharide they
were sensitivity 81.43 %, specificity 97.12 %, accuracy 90.80 %, positive
predictive value 95.00 % and negative predictive value 88.60 %.

Conclusions  : In this study, judging from ROC analysis, the suitable cut off values of
IHA titer of melioidin, extracellular protein, and lipopolysaccharide were
>1:160, > 1.:80, and > 1:80, respectively. The extracellular protein gave
more positive results (88.57 %) and higher sensitivity (88.57 %) than the
other tests for melioidosis while the lipopolysaccharide showed the highest
specificity (97.12 %) and lowest cross reactivity with other infectious
diseases. Lipopolysaccharide preparation give low yield and it is not
suitable when coated with sheep red blood cells. Therefore, the extracellular

protein is more suitable for preparation of IHA kits than the other antigens.

Key words t  Melioidosis, Indirect heamagglutination test.

Reprint request : Wangroongsarb P, National Institute of Health (NIH) Department of Medical
Sciences, Nontaburi Province 11000, Thailand.
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Burkholderia pseudomallei iinanlauazanwirzine 1 lun1s3ade
lsnwanneinfalneds Indirect hemagglutination test UAZINEZUINT

Anmnduganagey Geamizoin U1 ludesfiisnsia 9 o

: ANNUFEINEIANARTAIGITUGY NINTNLANGATNITUNNET
s Wiguiigunisaseadidadelzadaedzniaievjimanas
<lar d’ ° L4 - P =f ar E 4 -
s FRumininmmegervueuAveailuiinangilelrawasse lnia

(Meliodosis) nsLn173me il amenLnagssndnaLlssa s guasmsail
‘lm”vi"m'mtz/m%ﬂmng{”ﬂoﬂduﬂu Burkholderia pseudomallei 411474
70 7181 FHuvapuLnETe A nguaniaaladianiigls i luteeiu
(healthy) 419U 54 381 ng’ﬂwﬁhﬁun753“’nmﬁofffmf‘fuﬁ1u"lﬂf
wanes lndaualan 1saaeAEril (other infectious disease) 314U
55 el

: m7293iase A lnen1smsoaueuAUeAAIL738 Indirect hemagglutina-

tion test (IHA) Usenaumieuauiiay 3 wuy Aeitu melioidin, extra-
cellular protein (EXP) ua lipopolysaccharide (LPS) ﬁvﬁayaﬁ"lﬁmn
AIANMINIAUIUNIAT cut Off point AIEAE receiver operating
characteristic URELS=UMNANNADAAIEINTUIAN sensitivity, specificity,

accuracy, positive WA negative predictive value
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NANITANMN D WUPITEALUAUALEA IAeTABuaNAIaY 3 UULAR melicidin, extra-
cellular protein, WA lipopolysaccharide diusAueudves mmes
ety significant cut off titer i > 1:160, > 1:80,u8% > 1.80 ANAIAL
NTUTARUNAN NEDAYEY  Melioidin  WudAuIninnaesaInn o
(sensitivity) 84.28 %, AMNAUNIE (specificity) 93.27 % ATINUNUEN
(accuracy) 89.65 %, positive predictive value 89.39 % ua<negative
predictive value 89.81 % N7LTSIUAANNADAYDN extracellular protein
WUTAUIUTARATEIAIINTY  (sensitivity) 88.57 % AIINANWIE
(specificity) 93.27 % ATNUNEN (accuracy) 91.4 % positive predictive
value 89.9 % Uag negative predictive value 92.4 % n17UslUNANN
A0AT89 lipopolysaccharide WUIIAUIUIARRTEIAIIN (2 (sensitivity)
81.43 % AMNAWWIE (specificity) 97.12% AMNUNUEN (accuracy)
90.80 % positive predictive value 95.00 % WAL negative predictive
value 88.60 %

Insniuaragd smmaAnARsnLTueuARUTEA extracellular protein WaaLaN
mnﬁzgm (88.57 %) Lm:ﬁmw‘lomn‘ﬁ'@m (88.57 %) WSIRAINAUNIE
YesndueuAIauTia lipopolysaccharide (97.12 %) uauAIAuTiin
lipopolysaccharide ﬁﬂﬁﬁ?‘mﬁwn@wﬁuTmﬁuﬁ'ﬂﬂmnLm'n'mm‘:"'zm
lipopolysaccharide Sdadindiatenldnfasiosuingalunsld
ueLARuaRaLaReauasTaaunzardemouan  Adliimnzani

s anideenineenluBuinman dau melioidin TufjAen
ﬁﬁunzg’uﬁufi‘mﬁumn afuntsin extracellular protein uuABeNEN
IHA kit IMEANAANNTIeLAAUTIARY
AdATY . wineelada, Sulade Buuengafndy
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Melioidosis @1L4A) 'anm%'ﬂ Burkholderia
pseudomaliei ' Faimuel luAuuartin S
nuseanzwadenlfilunam Hulsaaniziu
Tua¥auuouwi@aatamed @ ludsunalnefisreanu
wulsatumnlunansiueen@aamile nsinsed
zji'wnqﬁmumnm”nmqmmuuaﬁﬁwﬁa uanarniidn
PNTELLNIAUMNETA 883 lTAAs TS h Erlae
filsmausandng 1 wmau ln siseléuans steroid
s s ¥ gfidunugessaniesn ©

n1smsaatiadelizanviesdfuEnag Taanns
MNZLENIZRANNAIAIATIALTY IRDA MBI LANVE UaE
fagnay FelinaRuniueu wiedldioanlunnsmea
naathalias 2-3 fulasilugasnan@edinnelu
48 %Tmﬁq&umﬁﬁ@ﬁﬂimmqqﬁé’ur‘fuﬁwmq:mﬂ
'I,umi"‘aﬁ'aé”ﬂ‘imuﬁmﬁuéwﬁumnwmmﬁﬂm‘l‘i’
nanlunsmenunanely 1 5449 Aandeuiwnld
‘1uﬁmﬂ§u?mwﬁumm7‘izgmﬁ'ﬂﬁ%' Indirect hemaggluti-
nation test (IHA) Tmﬂ‘l‘ﬁantigen Wcoated LUHAADA
wid &7 49UAT indirect immunofluorescent antibody
technique (IFA)"® uaz enzyme linked immunosorbent

assay (ELISA)®™ fpaaulauasannuanwisindnis

[HA UAZ@NNTOATIAMT IgG WAz IgM wauRuessa -

B.pseudomallei waiidasannalunisldauinezsia
Tginrallunisnsaadiasildannnsoninimmea
Fadelukealfimnasiall
nMsAnmAReiidunnsasaitadelsn melioi
dosis Tﬂﬂmi‘m’mmLL'ﬂuﬁU’rJﬁrii'aL%'a B.pseudomallei
Tnelfuauiiau 3 931 léun melioidin iiluheat stable

m

extracellular antigen,"" extracellular protein (EXP) W
partial purified extracellular antigen Waz lipopoly-
saccharide (LPS)"™ flu endotoxin dNIMAdaL
ndelfiRnislneds HA \iaundn sensitivity,
specificity, accuracy, positive predictive value Laz
negative predictive value Wathuamslunsdna@an

waud laui mnnzan uasiiaazinuwWauduge

nsAALRaN Burkholderia pseudomallei waumlsulaeia Indirect Hemagglutination (IHA)
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%527 W lunned nedanue iud Fudaus
NNTIAN 2539 T4 F101AN 2540 wiaiilu 3 nfcjuﬁaﬁ
nquithelsamaeenlndaifinanmamnzde
WU B. pseudomallei (Melioidosis) 41494 70 38
nguganlsns m%’r]%l U (Other infectious
diseases) 4191 55 18 Uszneudandiudilfaindlan
Ani3e Salmonelia spp. AU 20 18 gilaalsasy
dnuaudidanuan 15 718 gilaslsanuedluduauio e
wazgthelsaiain@adaiuou 10 e
nguAuLnAdelfangunianalaiiniiinf
frunluasdu (Healthy) 47uau 54 e

FFuwmaidulin -70 °C neunIn1IMAgey

aENuguuARGe

Burkholderia pseudomallei a1eWug UB16 1
aeRugnuenlfaindiaalsandesslndadaudedon
14 a 4:!’ P ] - ar v o
Aaaansiadelunssudadenatnudaundu i
B.pseudomallei aeWu§LTENLaURIAY 3 1Hn N1
TunisAnmiie Melioidin, Extracellular protein (EXP)

way Lipopolysaccharide (LPS)

N1SLATENLAURALAY
Melioidin ‘"'

WziEtNEe B pseudomallel inlalatiGey
Fouenldandihe wisealnda mziAtedaL blood
agar Hqaumgi 37°C wu 24- 48 Faluaudadeinllimnz
ey glycine broth ieweueuiau aneuded
Reeldlu glycine broth # 37°C w2 Aansfudaria
] autoclave AL 15 Upusidiansnaiia fignupi
121°C s 15 wiit Wi 3000 Tausie
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witu 1 92lue Wauenen superatant udaiin

phenol WTAMudingu 0.5 % lnaFumsdiuldn 4°C

Extracellular protein (EXP)"®

La‘v‘ﬂdl,%’ﬂ B. pseudomallei lua1n19man
Modified Proskauer & Beck medium (MPB) 1 @m3
lugnieadennm 2 3ns Vigmmﬁ 37 °C \1einaeing
seflasdanainuga 150 sauseund fungn 4 §u
LAY autoclave Weginde thusn@euuafiGeeen
AnewnAsd audadamnazneulisiud 4 °C &
wanliifley Faandus 50 % Tuuannznaulilsi
AtiANITY 8000 Tausiau® unan 30 Wi Balil
MENBULTANEAEMTIT dialysis T cellulose tubing
(MW. 12000 -14000 dalton ) lu phosphate buffer saline
(PBS) pH 7.2 uaziivlivn Wi adnseias lyophilizer
AewALER -20 °C

Lipopolysaccharide (LPS)"®

Lgﬂufiﬁ”"ﬂ B. pseudomallei U8 M7 Tryptic
Soy Agar (Difco ,USA) # gaumnfl 37 °C ifluiaan 2 fu
gadpaenuazazantlu0.9% ledunnaslsd Jefidou
HANe8 1% Wofiladlar a9 liRgnuugfiviaailunan
2 dalue Wesinde wisannuwanuuafiGouaréng
Faeninn@e 3 Ak aranadauuaiiGe 5 nfu lwindu
50 AaAAMT warana LPS Ade@s Hot phenol water
extraction 284 Westphal ¥ Tmﬂ’ﬂ:uL‘%’ﬂ B. pseudomallei
WAz 90% phenol 1 water bath Agruugil 68 °C 1flu
1187 5 W7 WEIRNNTALAN 90 % phenol adlfude
Tl uamsmingy weeteusaiungn 20 wid
figrungi 68°C flidutanntsutluiuiouaziu
Lendauad LPS A 4000 seusaun® et 20 ud
AAUENIULRI LPS %mm'\ﬂmﬁuﬁ'\%uuuzgmﬂn uaz
A WLEgVE Faannsin dialysis Trinau seanmiu
W8N LPS 88nanngnsazane dnannstiudniesas High
speed centrifuge (BECKMAN L765, USA) A9

Chula Med J

30,000 sausiawndl Ngamnil 4 °C (unan 4 92l
aglel LPS dlumzneula udsantiugrangnausasin
nAu 3 AF9 11 LPS s lLvin Ik udkasinenaTes lyophilizer

Wulignmnfi 20 °C

NINARAUAILEAE IHA

Taanseraudin@enuasuns (sheep red
blood cell, SRBC) indaLsatl glutaraldehyde Tnenany
wanunzldlu Alsever's solution Tudimsndau 1:1 1fiu
1 4°C daddadenuasunzian 0.85% Normal saline
Taeitlu 2000 rom seusEMNUIYL 5 uTF TTudna 3 A%
idfindenununzidudaanasarnly PBS pH. 7.2
TudnIdau 1:9 antuRY 2.5 % glutaraldehyde a4
Tuansazae SRBC ludnsdau 1:5 wanlfidriulae
NTLE LAY rotator ﬁfqmuqﬁﬁmlﬂunmmu
2 dolua thantudng 3 asadnn PBS Wiy 1 %,
5 %SRBC treated glutaraldehyde lu PBS #il 0.1 %
sodium azide (NaN.) AUl 4°C

N191A819 melicidin (1ml / ml), EXP(1g / ml)
uaz LPS (1g / ml) #agl PBS Tudnndauimnzand
1#a1nn1%n checker broad titrationlaeiN1TiARAL
WAURLAUNAN 1% SRBC treated glutaraldehyde 1u
Fnsrdan 1:1 figrungil 37 °C hunan 1 Falua 1t
N 15 WI# 11 SRBC findavueuiruudanniiugng
3 ﬂ%ﬂﬁ’)ﬂ PBS %1 glutaraldehyde-treated packed
SRBC wwaiteiilu 0.5 % SRBC coated melioidin,
ExPuaz LPS T4 PBS i 0.1 % NaN_ 1fiufl 4°C
nMsAmATANNTEAULaURLaRALEAT IHA Binlaanng
absorb @513 50 luTAsART 1 5% SRBC treated
glutaraldehyde 150M3 450 ‘1u‘im§mi;ﬁ‘1f3’v’ifqmuqﬁ
Paauu 30 unfl udaninluthed 2000 seuseun uw
5127 ueIN1 supematant ¥INNARANTTURE diluent
(0.15M PBS pH 7.2, 0.5 % BSA, 0.1 % NaN ) Tw U
type microtiter plate 13ums 25 Tulpsdams v two-
fold serial dilution FHAqn 1: 20, 1:40....1: 10240
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AR UAZIAN 0.5 % SRBC coated melioidin, EXP,
LPS. 15wz 25 Wlasams wein microtiter plate 1ie
nananslidniu Aeigumgiifeadune 2 falug
lumsmadaLynAsaia control positive serum uay
control negative serum griulifag guna titer gagqn

fifinsinznguasalndanuas (hemagglutination)

nsdsziiunaneann
o 2 %4 ‘J ¥ o U
U1 Y AN 16’1 'ﬂ']ﬂﬂ']ﬁ‘ﬁ NHIATIUIUUIA N
Receiver operating characteristic (ROC) Jaiflunsw
UARIANENAUTTEUIN4 sensitivity W38 true positive
rate #i® false positive rate Ninuainndulsaszsuy

] o’ 7

#1499 fu innuaiindulsefiafigaia inusiiadulse
feglnd 100 % sensitivity NINTALALIIAT false
positive rate ﬁ@ﬂﬁzgm‘”’ uazn1sLseiuLseAnsnw
n1sAfianalradssneudaaA1anla (sensitivity)
ANNRNNIE (specificity) AMNUNUEN (accuracy)
AMneNgaluan (positive predictive value) UazAN

wensalau (negative predictive value)

NSARARN Burkholderia pseudomaliei WauRMLAUlAedS indirect Hemagglutination (IHA) 637

HANITNAKRDN

'
-

NANITATIANNTEA LA UFR LAA NI UNILH D
melioidin A28 Indirect hemagglutination test lu
Frunquithnlsandesslnfassiuuaumived lasas
Faus <1:20-1:10240 nducﬁﬂmeﬁm%ﬂ%‘m:ﬁu
wauRLeRlRR RIS <1:20-1:320 nguAuLnATEAL
wauRLeRlamaTRouA <1:20-1:320 AuandlilugUi 1
TnefiinousidnAulsadarnuaniann receiver operating
characteristic analysis (ROC) ‘lﬁmmm‘ﬁﬁmau%ﬂﬁ;
mnzauTeInAiadelsaudeaslnda 7t > 1:160

HANNIATINNTFULBURLDATIA NI AR EXP
Aol Indirect hemagglutination test Tudinngudilas
TsruidaatlaRassiuueuAven nmassaus <1:20-
1:10240 ﬂfcjucjﬂqtﬂmﬁm%ﬂ%;m:ﬁu weumvued mmes
Fawst <1:20-1:160 nquANLNBiTziUweURLeRlaAaT
Faust <1:20-1:160 sauanal3lugUi 2 Tnefinourivingn
iiﬂ%‘w‘huommn receiver operating characteristic
analysis (ROC) IAinousinaulsaiimunzanaans
AMadulsrudanalnda 7 > 1:80
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o Melioidosis N=70 a Other infectious diseases N=55 ¢ Healthy N=54

=} o a o . o ' T
71 1. usnsnanszansziuuauRuad lawaesia B. pseudomallei lu 3 ngusatinesiag melioidin-IHA
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Samples

0 Melioidosis N=70 A Other infectious diseases N=55 o Healthy N=54

d o - [ o] * o 1
§U 2. uananenszanasziuwauRuaRlanaise B. pseudomalleilu 3 ngusaatinadng EXP-IHA

daio

NANITATIANTEAL LBURLRANAUNZHR LPS

#nel Indirect hemagglutination test @¥ungagilag
TsrdnanlndaseAuieudived lnimassaus <1:20-
1:1280 nquilalsafingedussiuuauiivenlnmad

L 4
AIUR <1:20-1:80 nguAuLnFsziLuauRiveR mef

Faust <1:20-1:80 feilreiuuauRueduandlilugld 3
TaeflinueidafulsATeAnuaniann receiver operating
characteristic analysis (ROC) IFAnnusisnaulsah
WaNTaIAtadelsamaeesladaR > 1:80
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o Melioidosis N=70 A Other infectious dieases N=55 ¢ Healthy N=54

al o Y « . ' o [l
19 3. wamainmsnszaneszduuauRveRlReise B. pseudomallei 13 ngusnatinadae LPS-IHA
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nsARAaNn Burkholderia pseudomallei wauMiaulagi® Indirect Hemagglutination (IHA)

AN AaAulzaf munzanasmifiady
TsAuideanlnda #2633 meloidin IHA 7 > 1:160 wurdn
Tunguiihelsandessindalinauon #8mau 59 :a
(84.2 %) unguaesfihelsaindedu 7 Winauandl
U 58 (10.0 %) uazlunguaasamuindliuauan
14191 2 78 (3.7 %) Fauandlumsad 1

AnnnuaidaAulzafl mnzanteaniiiiade
Tsrudeenlada #2837 EXP-IHA i > 1:80 wudnlunga
ghalsnmdessinda Huauoananuow62 5 (88.57 %)
lunquansiilonlsnfiodeay 7 HRALINAI 2 118
(4.0 %) uarlungueasaund iuauondatuau 5 7e
(9.26 %) Fananslumsnad 1

639

AN AWIAR Nz TeINnFTiadelsn
wineaslnda #eA3 LPS-IHA 7 > 1:80 nudnlungs
fihelsandaaninda dnauanduwau 57 :e (81.43 %)
lunguassdilaeilsnRndaty 7 HHALINAIUM 2 598
(4.0 %) uarlunguaasmuinginauanfiqanuau 1 ¢e
(1.85%) Mauaaalumnzed 1

MIUTEIRURAN WNATAVD Melioidin-IHA Wun
Aaudanataand Nl (sensitivity) 16 84.28 %
ANNAUNIE (specificity) 16 93.27 % A uuNugn
(accuracy) & 89.65 % Awennsaiuan (positive
predictive value) & 89.39% uarATWEINTOIAL
(negative predictive value) 1& 89.81 % sausmalu
AT 2

P ° - o - ' = = ' [ =
A1979% 1. udnsannunazilefiuiresweuRvesdauauiiag 3 1nresnguresfihelinni@aeninda,

) ) -~ jll dll 1 S
ngnresgthalsafin@edu - uasnquawlng

98 (HA
FRENITSN 47U (5781) Melioidin - IHA EXP - IHA LPS - IHA
> 1:160 > 1:80 > 1:80
nqurasfilaalranidessinda 70 59 (84.29 %) 62 (88.57 %) 57 (81.43 %)
nquaesilelsaindedu 1 50 5 (10.00 %) 2 (4.00 %) 2 (4.00 %)
nguAuLNG 54 2(3.7%) 5(9.26 %) 1(1.85 %)
a - aa - o T

AN 2. MIUslunanWatATauauRIAY 3 19 Mgl Melioidin-IHA, EXP-IHA, LPS-IHA.

mMalsziiiung Melioidin-tHA EXP-IHA LPSHHA
Anntusifndulsa > 1:160 > 1:80 >1:80
Awla (Sensitivity) 84.28 % 88.57 % 81.43 %
ANNANNTE(Specificity) 93.27 % 93.27 % 97.12 %
ANLNUEN(Accuracy) 89.65 % 91.4 % 90.80 %
ATWaNIndLaNn 89.39 % 89.9 % 95.00 %
(Positive predictive value)
AMNEINIIAL 89.81 % 92.4 % 88.60 %

(Negative predictive value)
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NNTUTTINUNAN AT AT89 EXP-IHA W41
AT Anata9ANle (sensitivity) 16 88.57%
ANNNAUNY (specificity) 161 93.27 % Ao uutugn
(accuracy) 8 91.4 % Awensaiuan (positive predic-
tive value) &l 89.9 % uazAwenInlau (negative
predictive value) 1# 92.4 % fauanslumned 2

szl unan1aiiAas LPS-IHA wudn
AuIANareeAdnla (sensitivity) 16181.43 %, Aau
AW (specificity) 18 97.12 % manuusiug (accuracy)
1% 90.80 % AMneNnsniLnn (positive predic-tive value)
1% 95.00 % uazAmenTaiaL (negative predictive
value) I 88.60%fauandlumnsnadi 2

o L4
#7Uuazdangal

Trawdeesindadlulsanwuruuuas wsils
FUANAWIA/NNTUNNETERENAN TN BNTLLW
uazlianud Ay luszasnan liitlundl Weswnnil
¥y a; ) d’ld z 1 AI
gilaeinudniiulsatifiinnau Inaawizatnagalunia

o -l & oo ar a’l’ [~

ariusani@eamilarasssmalne nsdiaanisaildly
lufanauennaun Wiasainannirreslsail lduane

wwuy deasdmiau sudniau @adagnszualadialyl

mnedaazAn 1 neluiwnmeresdiisuacdaudng.

vutilszam Mlduneafetaianniadaiuisain
d’l’ d‘ ¥ ' (% al [ :’/
deau 1 auldarenduduseain@euuuy fufunis
nadulsanraieslfinsaadrantunumaeudng
aclad aa o M
wn FEnteduinnsguluniitadalsaliaaniinma
j . ¥
wulma luRIdmATA 11 1ReR Yued 1une Laviiagnas
ussiaalfnanlunnseaunauiuesinaies 4 9u Tng
wlufilatnas@edinnelu 48 10.°” wanainil
anspeslsawdesetadafisud itdmngeinisias
a2 P P I P
AuaINIUUNDTWATIR weliseaugtaeniinng
= z Y ] 1
Aodetilawsrenlitsngainsuinis 19077 us

NMTATIANIUAURLAAANNITNATIANL LAURLIDA IAUAS

Chula Med J

FFuita 7-14 Ju faiunnsnmadiadelsasenisnsoe
- ol d” = =i -] [ Qdd‘& [
MILBUALAAADITAAINANMNAIATY FFNTRBNLazde
A9 Indirect hemagglutination test 2 aanAn9AnLA
vy o T
ARUIWLILBURIAUTHA melioidin Bl heat stable
extracellular antigen " l#nanulauazmnuaninig
IndAeefun1sAnseee Khupulsup Wae Petchclai®
494 lipopolysaccharide (LPS)™ flu endotoxin @4
N13ANEN284 Pitt ¥ NadaunL rabbit antiserum #

r L

N3 immunize 138 B. pseudomallei uay@NE AT
HALANNNTINZIT B. pseudomallei winiiu 4auiunis
AnwaTell extracellular protein (EXP) Faiflu partial
purified extracellular antigen Winaraulaninign
(88.57 %) wilANAanwWIzHeundueud_uIiin
lipopolysaccharide (97.12 %) uauslau1lA lipopoly-
saccharide Hufjfifardinuineadulzaduliaaninus

-~ . . Ay o0 o a = P
NITATEN lipopolysaccharide Ndasninfiszeuls

:” v :// [ 1% b 73 l’dl
Afsaviannnn dusautennuazsesldguniniisnnn
wnalunsEdeNuauRIAY lipopolysaccharide AaaU
=1 < 9 0 = 1 ld.
Winaanuatuazazldanuauuinasli munzauinay
Wl desnissFendieiliuinuan  dou
| - e b all o d‘ [ :I/

melioidin #Uffsedminaaiulsadumn fAniunis
WAITEIN LDUR AU extraceliular protein AX@INITAUN
WINRIUINNSIFATENUNEN IHA kit Aald wavseann
NMARBLYN Shelf life 1891081 AuIUFatnlunIg
Vlﬂﬂm_ll,ﬁ‘ﬂ@m’m Stableraangn dau lipopolysac-
charide a1t wau el U lanilu immuno-
logical test auitu ELISA Alfiuniueumiauiias|

- a ol o
Lummmﬂutmummuwummmquqq

neRngsNdsznnA

'
=i !

2928 UAMRMTNNGHIUNENTINAFHEN

q

Tranenunagsswandusvasd damdnguasasiii #lW

L3 o 1 =l o ﬂ; 74 o o ‘:‘1
mmwmmwLnum')'aﬂ'wnium'l‘nmu'mu



Vol. 44 No. 8

N1SARLABN Burkholderia pseudomallei WauMAulaeA Indirect Hemagglutination (IHA) 641

August 2000

21999

1. Kani K, Kondo E. Recent advances in biomedical
sciences of Burkholderia pseudomallei
(basonym: Pseudomonas pseudomallei) Jpn
J Med Sci Biol 1994; 47 : 1 - 45

2. Leelarasam A,Bovornkitti S. Melioidosis: review and
update. Rev Infect Dis 1989 May —Jun; 11(3):
413-25

3. Mays EE, Ricketts EA. Melioidosis : Recrudescence
associated with bronchogenic Cacinoma
twenty six years following initial geographic
exposure. Chest 1975 Aug; 68(2): 261-3

4. Chaowagul W, White NJ, Dance DA, Wattanagoon
Y, Nagowit P, Davis TM, Looarecsuwan S,
Melioidosis: a major came of community-
acquired septicemia in northeastern Thailand.
J Inflect Dis 1989 May; 159(5): 890 - 9

5. Dance DA. Melioidosis : the tip of the iceberg. Clin
Microbiol 1991 Jan; 4(1): 52 - 60

6. Ashdown LR. Indirect héemagglutination test for
melioidosis. Med J Aust 1987 Oct 5; 147(7):
364-5

7. Khupukup K, Petchclai B. Application of indirect
hemagglutination test and indirect fluorescent
antibody test for IgM antibody for diagnosis
of Melioidosis in Thailand. Am J Trop Med
Hyg 1986 Mar; 35(2): 366 - 9

8. Naigowit P, Kurata T, Wangroongsub P,

Petkanjanapong V, Kondo E, Kanai K.

Application of indirect immunofluorescence

microscopy to colony identification of
Pseudomonas pseudomallei. Asian Paciffic
J Allergy immunol 1993 Dec; 11(2): 149- 54

9. Kunakorn M, Boonma P, Khupulsup K, Petchclai B.

Enzyme-linked immunosorbent assay for

immunoglobulin M specific antibody for the
diagnosis of melioidsis. J Clin Microbiol 1990
Jun; 28(6):1249-53

10. Wongratanacheewin S, Amornpunt S, Sermswan
RW, Tattawasart U, Wongwajana S. Use of
culture filirated antigen in an ELISA and a dot
immunoassay for the diagnosis of melioidosis.
Southeast Asian J Trop Med Public Health
1995 Jun; 26(2): 329 - 34

11. Appassakij H, Silpapojakul KR, Wansit R and
Pornpatkul M. Diagnostic value of the indirect
hemagglutination test for melioidosis in an
endemic area Am J Trop Med HYG 1990;
42(3).:248-53

12. Pitt TL, Aucken H, and Dance DAB. Homogeneity
of lipopolysaccharide  antigens in
Pseudomonas pseudomallei J Infect 1992;
25:139-46

13. lteri SZ. The indirect hemagglutination test in the
diagnosis of melioidosis in goats. Br Vet J
1965; 121: 164 - 70

14. fuWla dalndn, Jus wasnyauIned, assude
niyyt, waae’ eLlssAns, Anse @uadarl
NIATIAMIUBURLDAGIR Pseudomorias
pseudomallei $t8 Indlirect Hemaggiutination,
ANTATULINANANTITUNNE  AUNINENAENIRA
2532;13(1): 17 -26

15. Kondo E, Petkanchanpong V, Naigowit P, Kurata
T, Kanai K. Demonstration of acid phosphatase
activity in antigenic glycoprotein fractions
obtained from the culture filtrate of
Pseudomonas pseudomallei Jpn J Med Sci
Biol 1991; 44 (5-6): 215- 24

16. Westphal O, Jann K. Bacterial lipopolysaccharide

extract with phenol-water and further application



642 taran nisganing uszaniz

of the procedure. Methods Carbohydr Chem
1965; 5: 83
17. Leelarasamee A. Laboratory Method for Disease
Diagnosis:  Principle Interpretation and
Evaluation (in Thai) J Infect Dis Antimicrob
Agent 1989; 6(1):31-50
18. Beck JR, Schulz EK. The use of relative operating
(RPC)
performance evaluation. Arch Patho Lab Med

1986 Jan; 110(1): 13-20

characteristics

curves in test

19. Weinstein MC, Fineberg HV. Clinical Decision
Analysis Philadelphia: WB. Sauders, 1980

20. g3nA  ATUTIU. niitadelian@enninga
NAL[IRENT 4 ¢ wuImamTRRIATN
afntilaqiugeuran J Med Tech Assoc

[ 4

Chula Med J

Thailand 1989; 17(2): 137 - 41

21, yadame infunae deeslnda seaudilen 17
mefnululsneunainng ansAeng 1981;
33(11):767-72

22. Ashdown LR. Identification of Pseudomonas
pseudomallei in the clinical laboratory J Clin
Pathol 1979; 32: 500 - 4

23.Nigg C. Serological studies on subclinical
melioidosis J Immun 1963 Jul; 91(1); 18 - 28

24, Khupulsup K, Petchclai B. Application of indirect
hemagglutination test and indirect fluorescent
antibody test for IgM antibody for diagnosis
of Meliodosis in Thailand AmJ Trop Med
Hyg 1986 Mar; 35(2): 366 - 9



	Selection of Burkholderia pseudomallei antigens for antibody detection by indirect hemagglutination method
	Recommended Citation

	tmp.1673941322.pdf.yQrU1

