nsUsguisuAUlILazAINNTUNIZVRIYANAFBY non-structural protein ELISA
dmsunsrawaufvanfaalisauntazwindaanivamunaludsswmealne

Comparison of the sensitivity and specificity of the commercial non-structural
protein ELISA kits available in Thailand for detecting the antibodies to
the foot and mouth disease virus

Aenud yeyaen Jle* ousind yaumans suun Tuaniduns
Kingkarn Boonsuya Seeyo* Amonrat Choonnasard Jeeranant Chottikamporn

Abstract

Backgrounds: For the control and prevention of foot and mouth disease, it is essential to use an
appropriate ELISA test kit to detect antibodies to the Non-Structural-Protein (NSP) of foot and mouth
disease virus to distinguish between vaccinated animals and naturally infected animals with foot and mouth
disease. Currently, various NSP ELISA test kits that can detect the antibodies to the foot and mouth
disease virus have been available in Thailand. Therefore, the necessary selection of the efficiency of the
appropriated NSP test kit can be tested on various animal serums within the country. That should be a
study on the sensitivity and specificity of the NSP ELISA test kit. This information obtained from the study
can be used for consideration in selecting the appropriate NSP ELISA test kits and achieving maximum benefits.

Methods: The study was conducted using six ELISA kits sold in Thailand including BioVet®, ID
Screen®, VDPro®, IDEXX®, PrioCHECK®, and KUcheck-F. The examination of 800 serum samples which were
divided into cattle and buffalo serum samples from the outbreak areas and swine serum from the Vaccine
Quality Control Unit of the Bureau of Veterinary Biologics, a total of 400 serum samples of foot and
mouth disease virus infected were confirmed by ELISA Typing or RT-PCR as a positive control serum. In
addition, the negative control serums were brought from Japan and Australia, which have been certified
free of foot and mouth disease from WOAH coordinated, a total of 400 samples for use as a negative
control serum. The sera were used to analyze the sensitivity and specificity of the test kits. All serum
samples were stored at -20 °C until testing. The determination of the sensitivity and specificity had been
studied by the ANOVA at 95% confidence level for concordance with Cohen’s kappa analysis and for
diagnostic accuracy of the assay.

Results: From studies on the sensitivity, specificity, consistency, and accuracy of the NSP ELISA
test kits, found that the sensitivity was 97.50%-99.00%, specificity was 97.25%-100.00%, consistency was
0.96-0.99, and accuracy was 98.12%-99.75%.

Conclusion: This study of all six NSP ELISA test kits found that sensitivity and specificity were
statistically similar and significant. In addition, it was found to be consistent, and the accuracy was within
the reliable criteria. It showed that they could be used interchangeably. Therefore, the results of this
study can be used as information for deciding to use the test kit. This allows the Department of Livestock
Development can procure a wider variety of test kits and use them as a guideline to increase alternatives
to use more NSP ELISA kits released in the market.

Keywords: foot and mouth disease virus, non—structural protein, sensitivity, specificity
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UNANYD

Aurwasmsine: Tunsmuauuasdesiulsa
Unnuagiindes Suluasdeddynnaaey ELISA
1‘7immzau‘iumsmmmLLauﬁuaﬁm'a nonstructural-
protein (NSP) aadhi¥alsatnuaziindes iensa
wenueudveiieelsaunwazwindesildssning
FninlauTadu wazdninandenusssuei Tnely
Hagiuivarnvaneyenaaou NSP ELISA kits 73]
Smhelulszmalng feiyanaasuiildazdod
ANNnganuEsudn IvanesnvesUssing I
msinms@nyiAafuauluazaus ey
noaey Ingld@sudnineluussma adeyailsdan
nsAnwavarusathluldusenounisiansaden
ganaaeulinizaulasiinUsyloviaansialy

Fns: vinsdnuilagliyanaaeu ELISA 7
Fmeludsemalnediuiu 6 yanagoulaun
Biovet®, ID Screen®, VDPro®, IDEXX®, PrioCHECK®
uaz KUcheck-F @u5uUns2962981985041191 800
fegs Tnswvadu FSuaruauuan F2uru 400
fhege Uszneusedsula nszdeaniiuiifiinnis
JEUI waEdSUANITINMUNAAOUAMNINIATUYDY
dntnmeluladttasidns Aldsunstuduninge
Tsatnuasiintosdieds ELISA Typing w3edd
RT-PCR 4ag@Suauauay 31U 400 @i0819 laun
F3ula wnz wazgns AlA3umnuewATIZIAIN
Ussinaduazesansds dadulsemeilduns
SuseenisUaealsauinuaziindesain World
Health Organisation for Animal Health (WOAH)
Tneshegnsdsuammnazgniful i -20 ssmueaidea
qunsziahmegey Weldlunsmeniuliuas
ausg wazthuSeudie 838 ANOVA i
seduaudotiu 95% aruaenadoslaan1snen
Cohen’s kappa HazA21uLuug lagn1I11A
diagnostic accuracy

wa: 91nnsAnwieItualy Au e
AINADAARDY HATAIAIULNUEIVOIYANAADU
i1 6 9n Aldlunsdnuiaded wuddaiainuls

97.50%-99.00% AMUTUNIE 97.25%-100.00%
ANUABAATDY 0.96-0.99 UAzAIMLLIUEY 98.12%-
99.75%

agu: annsAneiluadsdl wudgannaoy
ELISA filunsfinen $1uau 6 yameaeuldun Biovet®,
ID Screen®, VDPro®, IDEXX®, PrioCHECK® way
KUcheck-F #imuly anuduwig danlndifesiu
ogaildeddmeadn uenandnuiganaaouiia
6 yadanuaonndesiu warilAiauudugagly
nasifidediold uanshannsaldyanaaeutis 6
mawnuiuld dafunantsinuluaSidannsoiuld
Wudeyalunisdnduladenldganaasy vinli
nsuUadniviinsiateyanaanylduainvansdsty
wazannsaldidunnmsunsifiumadenlunsld
yaviaaey lunsdifisl NSP ELISA kits 8anand g
Turfesnanauisiy

Adnaey: hhdalsauinuasiyilos non-structural
protein AWl AMUTNNIY

N

Tsaunnuazintos (Foot and Mouth
Disease, FMD) iinanlasalsauinuaziinies
(Foot and Mouth Disease Virus; FMDV) “Luaqa
Aphthovirus %’magﬂmaﬁ Picornaviridae Juite
12¥asdn RNA a@eifien (Single-stranded RNA)
Fadulsnszuniiddnludnifug loun 1n nsede
ung ung ans uaxdeitn Wudu uenaniésdedy
wilslulsadmidumnsuuny (Transboundary Disease)
f$1oussiigelsanils (Geering and Lubroth, 2002)
danansznudeiasugnalunateuseinaialan
Tsa FMD 1Hulsauszddulunaneniiniavesmiy
osdasaualuuszinalng dauluglusensn
nziusennalsiayluazAuoluing (WOAH, 2022)
Tsa FMD Feléinfulsafiiisadasiu World Trade
Organization (WTO) fkdudatsfunisnisdndaiuas
nansaeiandnd viliusenafiinisszuiavedisa
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FMD gﬂﬁmﬁumqmsﬁ%ﬁaﬂaaﬁummLﬁmﬁwﬁﬂ
W FMDV Whgusene uagvihliiAnanugayidenig
wswgia nglomzdsenalng Saduussmanlssy
HansenulagnssagnamnIsunsnanladniuag
nsdseanduuednd

lumseuau Whsyds wastesiulsa FMD 3y
fovlinTIdadsuaznsnaaulsa FMD Aae35 ELISA
iionsaunseninedn i flasuiadunasdniinnde
(Mackay et al., 1998) laglduannisnageu
differentiating infected from vaccinated animals
(DIVA) #99¢@1150059988nse i uRvaffiiin
Tn¥rdu onanueuRveRTiina el aTineld
Felse Tneluduneuveinsuanindulosiulsa FMD
92iin15M19a Non Structural Protein (NSP) Ineiady
nseulidn nGnuauAvefnefulusAulasasie
w83l33a (Structural protein, SP) \iseENaFien Sevhide
f3nTnTusznuiiios SP ustiinsAndedeaznui
FnsilueuRuenses SP uay NSP daudnifiande
AusssUTRTENULET SP wag NSP (Doel, 2003)

Fatunsmuwamaitel4lunsinnsaniden
yanaaeuTiiusyansamanuluazanudinzues
yanagoulinunzfuriadnd aotunisal Aud
sufansiansanizesvesnayamage uilivungse
n1sthunldauiefiaudndu wedszneunis
fisandenliyaveaeuiinzauuaziinUsslo
geaanuinguszasdvosdld Hadsdsidudoya
Usznaunsdniseazidennudnuasianiglunis
SndoyanaaouluwsosTeuUszaaiidesnisdeya
Aerfuamlnazanus iz vesyavaaey NSP
iiolinsidunisaenndesiudeimununsgiu
duAnuas unw. 10400-2555 319en13dugnslsn
Unnuaziinilos @dnaunassududinunsuas
DWNILINNA NIENTINNWATUATENNTAL, 2555) Ine
gansavaeudsagudelisunisnsasaeunul gl
maa%%maauimaquéé’wéﬂmmﬂLLazLﬁWL?"JaEJ
piinaedens fusenidels viomhonuiiosdns
guandailan (World Organisation for Animal

[V
Y v Al

Health, WOAH) sausuneutluld velllulagdu
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wuhilyaneaeuaneyaniidmiglulsewmalng o
nMsfnwiilelIsufisuyamageuiieaiuniinga
MwaUAUaAsa NSP 31uu 4 yanaaeay nudnday
TilndPgaiueglugiesening 84.60%-98.30% lula
ua 73.33%-80.00% lugns waediaudunizgaris
Tulawazgns Tudaesendng 99.00%-100.00%
(Linchongsubongkoch et al., 2004) %aﬁqum
naaouihismaseulumsdnwaded widagiusien
aaouTindnuarsmheluiosmanaunniu Sediaoy
$ududesinsinwuiienioudisuniailiaza
Fumzvosyaveaeuiitlegiiellddoyanisiving
funnifiutude aguszasdlunisdnuadsiiile
WiguiiguaulikazAuInzveganadau
NSP ELISA kits Aifidnminglutlagiu tilensaam
wouRveireidolfatnuasiinioslunisnsia
SuunseminedniilaTuinfuiasdnifiande dnsu
T duteyalunsdndulaidenldyaneaey uaziiia
fudenlimhenuihmsiateyanaseulivannvans

'
a

#
8viedetu lillAnn syNYIANSNAIN

L4 aq
aunIULAaISNT

7981995

Srunudegsiivianld fuanuitves O
(2009) fiszaumdasiu 95% wazAupaInLAdeu
2% lnsuvadu deeg1s@Suuin (positive serum)

<

Judsudadiszauwoufvefuanaeiuainnisnsia
#1873 Liquid Phase Blocking ELISA (LP-ELISA)
MU 400 Mvge Usznoumedsula nszle 386
Frogn anfuiTiAnnssEUeludn g, 2562 was
FIUENT 14 989 1INUNAFBUAMNIWIATUYRY
drinmalulag@iiuendnd nsudeadal freeg1e@sy
Waovaad dhunnda ifinndoniusssumAnganis
ATIINULTD FMDV 1w 21-28 Fu Tngldsun1snsaa
Felh¥aseds ELISA Typing wazda RT-PCR 210
f108141HaNUSIIUNABNBINITAIUAY LaY/K30
novies Ingldfgunsalfiiunin Probang cup (Fhegh

Probang) ¥3tiaLe d1m15UfeE19%TuaU (negative



o

serum) 91U 400 @98 Usznausie F5ula 97
Maee FFuung 3 F9E1e uazdTuans 300 Fegn9
IumnueynzsianUszmadivasnlsn FMD 7l
Sun133UsesaIn WOAH lauA wuleenu Australian
Centre for Disease Preparedness (ACDP) Uselne
0AMILAY LAy U891 KODAIRA Research
Station, National Institute of Animal Health,
National Agriculture and Food Research
Organization Uszinadiiu Tnesogsdsuimunay
gmﬁul”iﬁ 20 saFgaLded AunsEhuNAdeU

MNINTRNBUAUBAKD non-structural protein (NSP)

lun1sfnulavrganageu NSP ELISA kits
Fuau 6 yadddunudiniiendondatuly
Usznalng Usenausae 1. Biovet® Foot-and-Mouth
Disease Virus Antibody Test Kit, ELISA FMDV
NSP-3Bb ELISA (multi-species) (Biovet Inc.,
Canada), 2. ID Screen® FMD NSP Competition
(IDvet., France), 3. VDPro® FMDV NSP AB ELISA
(MEDIAN Diagnostics Inc., South Korea), 4. IDEXX®
Foot-and-Mouth-Disease FMD, Multispecies
Antibody Test Kit (IDEXX Laboratories, Inc., USA),
5. PrioCHECK® FMDV NS (PRIONICS LELYSTAD B.V.,,
the Netherlands) wag 6. KUcheck-F FMDV-NSP
ELISA 91nu®1INedginensaans Ussinalney
11YNSNAEEUFIDENIRINLA LU single well
(1 fee19/ well) fnliunisnaaeuauaiioveIuTem
HNER S18azIdLAAMEN YL YDIYANAZOU NSP ELISA
kits uazyavaaey fauanslilumsiedl 1

N15911A1ANU17 (sensitivity) LaZNISHIAIAY
I (specificity) vasyanagau NSP ELISA kits

1NAIBE N TTUAIUANUINLALTTUATUANAULN
yhnsnageUseyanaaoy NSP ELISA kits #5013
Imhelulszinalng loun Biovet®, ID Screen®,
VDPro®, IDEXX®, PrioCHECK® uag KUcheck-F 1ng
sufunsmaasunuisnaaeuiiudazdvenisin
Muald vnsmanulvesdasynnadey 1oy

M13197 1 Suavtdunnuan YL veIYANAaay NSP ELISA kits

Alalunisdnw
indnd p
av y o sUuUNS 4 imnginsUana
YANAFIU Usenduan ¢ FGRFTREN o
* v NnAgdY P positive
a5l
Biovet® Biovet Inc., Blocking la-nszde, @1 Pl lnetnaeidu
Canada ELISA  uwg, unz  ediiuaniuy uag
wazans  alinvesdni
ID Screen®  IDvet, France Blocking la-nszle, S/N% < 50.00%
ELISA  uwg, ung
UaYENs
VDPro® MEDIAN Blocking Iﬂ—ﬂixﬁa, S/N value < 0.60
Diagnostics Inc., ELISA LNg, WAy
South Korea wazEns
IDEXX® IDEXX Blocking la-nszle, la-nsle, uny, wng
Laboratories, ELISA U, Wy % S/P > 35.00
Inc., USA wardns  @ns % S/P > 55.00

PrioCHECK®  Prionics Lelystad  Blocking la-nszfe, Pl > 50.00%
B.V., Netherlands ELISA LWNg, WAy
wavgns

KUcheck-F  umivienae Indirect  Tp-nsgde  COD = 0.20
NEATAERS ELISA U
Usznelng uaEgNT

VU8R

1. % S/N ratio [Mean of test sample (S) / Mean of negative control (N)] * 100
flo msihAn OD wesietefinndoumsie A1 OD wasdn Negative Control
uAINIY 100
%S/N = (OD sample/OD negative control) x 100
2. Percent Inhibition; % PI =
(0D, test sample) X 100
ODaso Max
3. COD (corrected optical density) fio M¥iaAIN1sgaNGuLAY

4. S/P ratio (sample to positive ratio) =

(fi1 OD #9g) — A1 OD LadedmunALay

(A1 OD LadgdAmuALLIN — A1 OD LndeAuALau)

ﬁ']ﬁqmmaauﬁq 6 Y NAFBUAUTTUAIVANUIN
Ansesinalagldnisng two by two WagmAIAIL
TUNZVRARLYANAFDY Imsﬁwwmmaauﬁgﬂ 6 U0
nagouiudsumivauay tneidudiedanuauau
futasendninldiinnsindeniensdudadeain
UszmafildSunissusesaenlsatinuasinles
(WOAH,2019) antud3suiiisuanuluazaiy
Fumzvesypmagouildlunisfinunfieds ANOVA 1
sefupLTesiu 95%

AIANNADAAGDIYDIYANATAU NSP ELISA kits
YIHan1snaasunIAIANlILazAIAY

Fumnzveusazyavaaeuililunsfing iiinse

#1A1 Cohen’s kappa sslUsunsy InStat® 3.00
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(https://www.graphpad.com/quickcalcs/kappal/) 137971 2 uanariAalives 6 gemmaey NSP ELISA kits

Tnatnuanld laun Cohen’s kappa = 0.75 wilai yovesoy  wiledad mnaly 95% Cl

NaN1sASIERUIAAanrdeItY waslunsaifan Tonmlle 99229 (383/386)  97.75-99.8

_— - . Biovet® ans 100.00% (14/14) 76.84-100.00
d@as Cohen’s kappa MiA1BYTEUING 0.81-1.00 m 99,250 (397/400)  97.82-99.85
5@'5'1Lﬂuixﬁummaamﬁaaﬁﬁmﬂ (Landis and la-nszdeo  99.48% (384/386)  98.14-99.94
Koch, 1977) D Screen® ans 100.00% (14/14) 76.84-100.00

T 99.50% (398/400)  98.21-99.94

. . Tonszlo  97.67% (377/386)  95.62-98.93
ATAITULUUGIVIIYANAEHDU NSP ELISA Kkits

> VDPro® 4ns 92.86% (13/14) 66.13-99.82
ANl uglun1sITed8uaTA8A 5 97.50% (390/400)  94.45-98.79
diagnostic accuracy TagfunaNSIUEIBg Tl 97.95% (378/386)  95.96-99.10
o e e .z IDEXX® ans 100.00% (14/14) 76.84-100.00
lanagnasamaming1ananus (Liu et al., 2021) '

Y Eiph 98.00% (392/400) 96.10-99.13
felusunsy MEDCALC® (MedCalc Software Ltd, Tonssla  98.45% (380/386)  96.65-99.43
Belgium) PrioCHECK® ans 100.00% (14/14) 76.84-100.00

EieHY 98.50% (394/400) 96.76-99.45
- . Ta-nszde 98.96% (382/386) 97.37-99.72
WaALAS IV KUcheck-F ans 100.00% (14/14)  76.84-100.00
EieHY 99.00% (396/400) 97.46-99.73
AUlIvaYANAdaU NSP ELISA kits vy

¥ ~ , “5701” Ammndunusvesined i funeueildlunsnaaey
ﬂ??ﬂiﬁ%@ﬂ‘gﬂﬂﬂﬁ@‘u%ﬂ 6 YANAHDY 4ABY

JEUIN 97.50%-99.50% 95 auiBn A Ynvnaey

o o o o ° A519fl 3 uansAPILFUNE V9 6 Yanaaau NSP ELISA kits
Biovet™, ID Screen”, VDPro™, IDEXX", PrioCHECK

- Ly YANAHDY viindnd T e LTIV 95% Cl
Y] _ [0} [0)
way KUcheck-F 4Aa1A1ubnInu 99.25%, 99.50%, Trunsune  99.00% (99/100) 90559997
97.50%, 98.00%, 98.50% W&z 99.00% AIUAIGU Biovet® ans 100.00% (300/300)  98.78-100.00

TngLilawanya9nNu ke NAUTIAUDIEA INUIN TS5 i 99.75% (399/400)  98.62-99.99

A oA | | 1 SUNY 100.00% (100/100) 96.38-100.00
TauaznszUetlmmuliegszning 97.67%-99.48% e

. D Screen® ans 100.00% (300/300)  98.78-100.00
TurgN@Suansiainauliodsening 92.86%-

e (] vy . 33U 100.00% (400/400) 99.08-100.00
100.00% Inglunsdlveiwanisnaaaulugnsnuing Truazine  100.00% (100/100)  96.38-100.00
5 Yanaaeuilinanauly 100.00% wazdl 1 Y0 VDPro® ans - 100.00% (300/300)  98.78-100.00

[ ® =g v P U 100.00% (400/400) 99.08-100.00
naaeu tawn VDPro® liaiaauliegl 92.86%
r Y TAuazune 100.00% (100/100) 96.38-100.00
A1 95% Cl VBINANITNAFDU (A9 2) WaLIINNIT EO® ans 100.00% (300/300)  98.78-100.00
Anwicmen1snageUaNNRgIUNIE ANOVA lngivun VI 10000% (400/400)  99.08-100.00
igﬁ’uﬁ’aa?qé’muﬁigé’u 005 WU’jqﬂqiLﬂ%SULﬁﬁlU TAuazung 100.00% (100/100) 96.38-100.00
Tuus o 4 1l L PrioCHECK® ans 100.00% (300/300)  98.78-100.00
uwrazganagsuiiAnaieaulilivansieiy o 10000% (G00/A00) 990510000
=

(19199 4) Tauagung  92.00% (92/100) 84.84-96.48
KUcheck F ans 99.00% (297/300)  97.11-99.79
374 97.25% (389/400) 95.13-98.62

UGG

“590” ARDINTIUIUTINTDIRE TS U aNa L lun1snaaou
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A15197 4 LARIAINISERARI8TS ANOVA N1SeAuaNutdady 95%

Anova: Two-Factor Without Replication

Source of

Variation 55 df MS F P-value  Fcrit

Sensitivity 0.142011 2 0.071006 0.034927 0.965793 4.102821
Specificity 5.777778 2 2.888889 1.355932 0.301269 4.102821

A151991 5 wansAadi Cohen’s kappa ved 6 YAVAEeU NSP
ELISA kits

YANAFHIY Cohen’s kappa 95% ClI
Biovet® 0.99 0.98-1.00
ID Screen® 0.995 0.99-1.00
VDPro® 0.98 0.96-0.99
IDEXX® 0.98 0.97-0.99
PrioCHECK® 0.99 0.97-1.00
KUcheck-F 0.96 0.94-0.98

A15797 6 AAUiLETluNTITadees 6 Yanaaeu NSP ELISA kits

YANAHIY Diagnostic accuracy (%) 95% ClI
Biovet” 99.50 98.72-99.86
ID Screen® 99.75 99.10-99.97
VDPro® 98.75 97.71-99.40
IDEXX® 99.00 98.04-99.57
PrioCHECK® 99.25 98.37-99.72
KUcheck-F 98.12 96.93-98.95

AUINNIZVDIYANAFDU NSP ELISA kits

AT INZ YR IYATIARDUT 6 BAvIAdDU T
A19YT¥NINe 97.25%-100.00% lagyanadaay
Biovet®, ID Screen®, VDPro®, IDEXX®, PrioCHECK®
way KUcheck-F ZAMAIUTUNIZNINY 99.75%,
100.00%, 100.00%, 100.00%, 100.00% taz 97.25%
pudfy enanuasanudumizuonmuviinves
dninuilauazunsiiannnudmizegi 92.00%-
100.00% luvaziignsimanusimzagi 99.00%-
100.00% eusnfinnsanlungulauasunzaznuin
fgannaeuds ¢ yanaaeudilinaninuding
100.00% WUl 1 Yanasdey e Biovet® linaniu
UMz 99.00% wardmiuganagauves KUcheck-F
filsiamusmnng 92.00% (13197 3) :sAnw
FEMINAABUALLAFIUMETE ANOVA fiszduamy
\Wesu 95% wuitudazyanaaeuiiaiiadell
uANEe (p>0.05) 3 An3139l 4

AIAINADAATDIVIIYANATDU NSP ELISA kits
ANAINNADAAEDIYBIYANAADUL DN TRUN
991 yanaaeuithanltlunsdnwilinanisinld
donndosiumsolil lnan151Aads Cohen’s kappa
W lglunsiasest 9ims@nymuindnaiia Cohen’s
kappa YBIYPMARBUT 6 fiAeg5Ening 0.96-
1.00 uansianadeumuafisALaenadatoy
s 0.81-1.00 Ustidiseduamaenadoses
53RN (Landis and Koch, 1977) eandaya
nan1sANwIYAVAde T anuATiinNAeAnda Y
fun Faduteyaatvayulufiansaniisitunng
Gonldyemagouiiienaunuiild (1519 5)

ArAULsiug1 lun1sItadevasyanagay NSP
ELISA kits

AranLtuglun1s3itese Ui g an
diagnostic accuracy s’?}qwudmmmaauﬁwmﬁm
diagnostic accuracy 11nA71 98.00% S?TuVLU dloth
ailgannsinuilundsifludieudioutunsinm
999 Liu et al. (2021) fiyAanuuwsiug1vosys
nadeuildidamnded fuiednsiiantadu Tusuau
sounsiTATuiiuaneatiy wuilinaninuuiue
58MI19 88.37%-100% Fadoyadananldlunig
fsakavatvayunisuseiununwluiuaIy
ONADIVRINITNAFBUMIY HANITANYIAULLIUEN
Tundall fuandunsied 6

ndeyanisAnyinsluefnuarlagiu

=

Rerdumsfimsanidenyamagouiianzay e
ddnyegnadaonismuauuazdesiulsa FMD ey
Uszina Taglutlagdunuiflyanaasudilingaam
LeuAUDRsE NSP (NSP-ELISA) wisluidemdiuduas
ganaaauinaniiioldaglumirvauiiindiuiy
wnntu deduonmsaiuayuulouienisdnindulse
FMD Tudnifidin uavanunsadiunsiadeudie
og19Uaondy Feiinnudnduiiesdeslifunis
A5 ULAEN1TUTTIIUUTEENS N NTBIYANAGEDY
Aeunsiansandenidegnumunzanluwiasssine
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soly Fansafuingusvasdvesnisinululsemelne
dloTn.m.2547 w09 Linchogsubongkoch et al. i
WIguiguUseansnInvesyanaaau NSP ELISA kits
Fuudyanaaey wuirdaullndiAesty e
84.60%-98.30% lulp uay 73.33%-80.00% luans
wagilenudimegailulanarans 11nmi 99.00%-
100.00% waza1nn1sAnwluy 2006 vas Brocchi
et al. MhMIMAaBUANNNFBMNIT AN ME
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