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TsmhnuazshidleudiuTsaszinaRannidelhsa Aadedio uazumsnszawidetinsania
Tudndinsugie dawari ldmsdeeendainiendasmaidadldamadszmalild dlossn
dnlszmaldiiudonasumanisd Tsathnuazidlevinamun 7' Indlie 0, A , Asial, C, SATI,
SAT2 1182 SAT3  (Brooksby and Rogers, 1975) &sluudas Inilhildanududwdsiuuasiy
vennniidaieeniiuhiasiiadevdnlszanm 64 subtype (Percira,1977) Taoismuguauiaves
soudnuvehiauaazyiia wusznalulszmalnoiion 3 nilfie 0, A uay Asial m3nsnitiodivlsn
AlisAnBragndes wiudr snmasaaduay Idnasgumumaninms sdwariiualszdniam
dunstlostunazarugulsahnuaziidleoialusedudszmaazszduginnlfussquadae

“amdhwszaad nsuada iy TonuazumugnsmadadnanumstlestunazauguTsathnuasntinloo
Taonfunauqumsiadeudida? uaziaiaiudailuiiui1i1d so% velszansdaulszmemite
3 uadragiuiuItiuda IR herd immunity Taisnd1 80% Fmsszanainodedioanse
Yoatulsaninmssznald msasdam1a§e (antigen detection) Iudadile uazmsasrnnmendued
(antibody detection) Wda TR IR3uMsAatadunio ldsumsanide Taomsnsaonuendvedne hialsn
ThauazatitlesIndl 0, A uag Asial Fsan50n529 18121655 18uA Complement fixation (CF) test
(Casey, 1995), Virus neutralization test (Rweyemamu et al., 1987) ﬂwﬁu"lﬁ?ﬁmsﬁwuﬁ% Indirect Enzyme
Linked Immunosorbent Assay (ELISA) 119 lun1sasivdilasulsathnuazntaitlos Tasasaenmoudioy
#1038 ELISA typing 91nethaiteaunieideniuvesdaiilie (Roeder and Le Blane Smith, 1987) i
nunlianuluazusiudini1iz CF test (Ferris and Dawson, 1988; Westbury et al., 1988) MEAIINILH
18mswaniumaiia ELISA in1¥asaanmueudved Idun liquid phase blocking ELISA (LP ELISA)
(Hamblin et al., 1987) #11¥a21u luazausumzannnd1 35 VN test 3 2-2.5 191 (Westbury et al.,
1988; Linchongsubongkoch and Janukit, 1994) msmnaauﬁ‘l‘i’fﬁm?umsmwﬁﬁi]ﬁ'u‘lsﬂﬁwfi‘ﬁ
ELISA ¥4 antigen detection LA antibody detection fi19doytu fuemsasivneviinanfigud
$rdslsmhauaziitlesgiinnoiFons uoonifiosld o lFmolugudiazundwliiumissa
gudisuuazimnmsdaarmdvesnsugdad wievafanswldfumizsadnlszmanild
133715 South East Asia and China Foot and Mouth Disease Control (SEACFMD) Campaign @13
ﬂi)ﬂﬁﬂvlﬂﬁﬁ‘ﬁ‘]ﬁuﬁ rabbit trapping antibody serum, guinea pig detecting antibody serum LUQY
inactivated FMD antigen v03'h¥a’nil o, A uay Asial Fufumsasrvaeviifdnymsilu fresh

reagent IAUINWIZOU1904 inactivated FMD antigen 9&iinm linanuasanzinadoui limngeay
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nmﬁus"ﬂm‘lﬁunumuazﬂmmmaauauﬁmmﬁauiw H@IUA13 rabbit trapping antibody 1A% guinca
pig detecting antibody ﬁmmu‘%qw%‘lﬂxﬁuwa swaanaliinaU§isornuTisfiua1ag (non specific
blinding reaction) Tudsu 14 v ldina background qasmﬁmmﬁﬂﬂﬁﬁ“ﬁuﬁm serotype (cross reaction)
dwmaldmsasanaoudanainld sufunisisolundideziumsiannisniagamsnssnaey
gmsullumsasaeiienoTsmhnuazotudloo antigen detection 1A antibody detection 5233
asvaeunu 1y Idvesasasieaon Iaun rabbit trapping antibody, guinea pig detecting antibody L8
inactivated FMD antigen Wadmupamadqns aawsume o'l uazquammsiung toanms

qq,uﬁuuazaﬂﬁﬂ%’iiw‘lumsé’ecﬁamndnﬂs:mﬁ
d ad
gUnsauazIsTms

w3mmoudnuTsmhanaziitosy ot

mziavehialsmhauazstidles'ng 0, A 1oy Asial asumirad BHK-21 Y13 inactivate
&0 2% binaryethylencimine (BEI) 11 Tgulu water bath figamafi 26°C ifhunan 18-24 FaTua il
ueuRwE T TauNSANAZNOURIY 7% polyethylene glycol (PEG 6000) aza1saznoudly PBS 130
Tris-Hel Wi Znaanududualszina 20 vhnnfFanasGudy @Y 1% bovine serum albumin
(BSA) nﬁaﬁamqmmﬁuﬁ"nmqmmw Minsasanaeuauldldues antigen lAUA  complete
inactivation TAUATMAIUIIHARINZA0IROMHBITUT NI 3 ATY, ATDD cross reaction LA working

dilution 139 optimal dilution Tao73s antigen titration #0735 ELISA newh ) 1¥

INUNOYNIA 146 S vosh¥alsamhnuazsiitlesnil 0, A 1z Asiat
vhohalsmhnuaztudleoRr1un1s inactivate €30 2%  binary  ethyleneimine  (BEI)
(Bahnemann, 1975) ¥1MsAnAznoUAY 7% PEG 6000 uazyir Iiiduduilszana 200-250 11 Tavnms
Jugroiie ultracentrifuge Mo ¥ gayamMaRaI$2 30,000 pm  1Wunat 3 §Tua imsuon
NN 1465 HUSTNT IAGHIM 15-45 % sucrose density gradient ultracentrifugation finmuiS 2501 27,000 rpm
§9m1 4 99139 (Brown and Cartwright, 1968; Cowan, 1968) ¥ msiiumaeafiiSana 1465 ga(peak)Tno
4 fraction collector ﬁvimﬂ?ﬁmﬂ'%"m monitor 19 spectophotometor am optical density (OD) ﬁmmun
aau 254 wludined oA amUSinaeynIa 1468 (ug/ml) (Bachrach et al., 1964) uiiluaden

Tug -80°c newih ldanszaonasiyazinse T
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IA383 rabbit trapping antibody vosh¥alsmhanaziiesing 0, A uaz Asial

F991903719 1468 MInaReNdIw 0.01M PBS THiiSinm soluTasniudenszeiw 1 @2 e
U complete Freund’s  adjuvant U3anasuiniy weavensvacrealiisiuon 18 emulsion huilomuaiu
e ndunitonszan ndammiu 28 Su hmsaasniavld 146s Tunfane 25 TuTasnsudensea
1 &2 HerIf incomplete Freund’s adjuvant U33nasuindus weensuaaealdigiuou 18 emulsion Afwile
@t sadndmiionszdis msnizdeandSandsiiaes 10 31 uendsnih luasvdounawlsld
TAUAT2Y cross reaction L1AZA3IY M1 working dilution fewnuilusdendmsulFiluamsasrvaoyluau

ELISA 7o 11

ORI guinea pig detecting antibody voah¥alnil 0, A uaz Asial

@e919eymn 1468 naRendau 0.01M PBS THTUSIm 25 lulasnfudenyazini | @2

¥ g o . VW 2 Y Y o o . A d
UIWIWAUNY complete Freund’s adjuvant Ysuasoiu manasnsaes i inuau 14 emulsion Miilu
&, o o lg o xl o o o o
adeadu i lRadndwiilenyazin ndwimiu 28 Swhmsmzdeausndimiliasnmey
. . a s ' g o s o

a1 14 1auA599 cross reaction 1AZASITNT working dilution newAUTuaRendminliduais

asavaaulua ELISA de 'l

asrvaouanulildvesyamsasivaey

mmsmnaanﬁwﬁwwﬁa HOUADUBTIA LT, rabbit trapping antibody LA guinea pig
detecting antibodyvl‘n‘ﬂ O, A llay Asial 1152980 UA1W 1 1R 133 titration L'F'imn working dilution
11AZATIVEDY cross reaction (e IHiulamsasvdeumaiiNanusumzuaziinanlalay i
cross binding reaction fu'¥e 1‘/11?5‘11 ﬁ'&ﬁ

Antigen titration dSvueudusiiadiuduini o, A naz Asial

coat INANAIY rabbit trapping antibody 7101l O, A 1Az Asial a3UU ELISA Man Tunaay
Wuduiimmnzay fadeiuluditu Sujdusdoudetuoudinudutuveausay niTasiieans
LD two fold serial dilution BUA 1:2, 1:4, 1:8, 1:16, 1:32 YUY 1:8192 MUEIFY BUAVUNAN
incubate‘ﬁ 37°C uan 1 ‘fib’ﬂm mmfwﬁumsa:mu guinea pig detecting antibody vauaz Inilag
VWA incubate 71 37°C lunan 1 $2Tua 163 suasazaw conjugate A luwaN incubate i 37°C iflu
na 19270 vinduiRuasazatw substrate Udoo 1 Igamgives 20 il Bumsazmovesnsadafin
(H,50,) iflovgALlf3 0103 substrate 811A1 optical density (OD) fiamunatu 450 i Tudime? uazm
#1 optimal dilution W30 working dilution ¥ea'la¥ausiaz nd Tave e dilution gegaveslaaily

10D oy 1uy39 1.5-1.8
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Rabbit trapping serum titration aela¥alni 0, A llay Asial

coat IWANAIYFNIDE13 rabbit trapping antibody Yosuaaz Inil TaunsiSen1auuy two fold serial
dilution 7 1:100, 1:200, 1:400, 1:800, 1:1600, 1:3200 9¥@a 1: 10240 Ay AadrafnTugidu
g Vs sumsazmooudinuvesisas nil Tagldaududuiiminzaufirims tate wmd iy
AVUWAN N3 incubateﬁ 37°C Wuna 1 ‘I?’JTIN mm’i”wﬁumsaxaw guinea pig detecting antibody
voaudaz Inlasuuman incubate @t 37°C e 1 $2Tue Wi ouasazain conjugate AN luman
incubate i 37°C e 1 99Tue mmfuRussaraw substrate dos|$fgaingives 20 i dy
msazmmmswﬁavﬁmﬁwqmlff]ﬁ? 81994 substrate §1UA1 OD finameIARY 450 1 Tudinod na
MR optimal dilution 130 working dilution Y81 rabbit serumii@ag Inil TﬂUE]'mm‘?l dilution FIFA serum
1% oD ogludae 15-1.8

Guinea pig serum titration aohh¥alnil 0, A nag Asial

coat INANAIY rabbit trapping antibody A8 il O, A uaz Asial aauu ELISA twan Tunaau

y ﬁ’ @ 1 ‘! - J
Wuduiiomnzay ffeiuludifu Sujwustosmsazasueuduvewdaz IndTavldai

9

udfmnzeitims tirase audaRuasman yims incubate fi 37°C W 1 991u VI
13 UUAIDU1 guinea pig serum vouAaz Inil Taun5i§9913uV1 two fold serial dilution B 1:100,
1:200, 1:400, 1:800, 1:1600, 1:3200 UM 1:6400 WA ANAILUNAN YNNI incubate # 37°C flu
a1 1 %219 @5 uasazau conjugate 1ANAITUWAN incubate 71 37°C funan 1 42 Tue iy
asazan substrate Udou 1 3figaimgines 20 il @umsazmevesnsadarfin ilenyal§izeivos
substrate 81UA1OD HANNEIAAY 450 W1 TuTiADS AL optimal dilution ¥3® working dilution

' ' A . ~ 1 1 1
4913 guinea pig serum Uaaz il Taos e M dilution gega serum filHA1 OD g lusaa 1.5-1.8
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a a v 9 J % v & o Y oo
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il o, A uag Asial #1&FumsasanaeunnylfiduazaiusumizIaudt antigen titration, cross
reaction titration 1A% working dilution Naﬁmﬁm‘lugﬂuwugﬁﬁ 1,2 4ag 3 MUdIAY

nansasnaeuau1fldveweudmuriacdidu wudweudnuInil 0, A uaz Asial ¥iia
zﬁ'm?’uﬁwﬁw‘lﬁ"lﬁ working dilution ﬁ 1:512, 1:1024 uag 1:1024 AuE1e azwua 1l cross reaction
fulnildu Fwanluaisad 1

wamsasvaeunImamuveseudnuviiaidung 0, A une Asiatfufusnuluduanda
20°C funaw 12 @eu narlsing uoudnunsay Infldnadigannli antigen titer g Taviia
oD oglu¥23 2.5-2.8 Fauaasluunug v 1

Ham3ns2990uUA214 19 14v04 rabbit trapping antibody 1AUNIIATIVN working dilution VDY
Tndl 0, A uag Asial 181 working dilution 7 1:12800 Wa 3 il dauamaluurugii 2

. nanmsasnaeunnu 1 ldves guinea pig detecting antibody Taun15a579M1 working dilution

! 4 gl o nd’
voa'nil 0, A uaz Asial 18A1 working dilution 1 1:3200 Wa 3 Tnil Aanaasluusngiii 3

agiluaziorsal

mswannmswaaganseaeu Tsmhnuantileuni 0, A uay Asial Idun uev@nuatiauiu
rabbit trapping antibody 110 guinea pig detecting antibody WU sATABUTINAA IR TN IIAzAIM
o e d . ; Ao
vigns geszdunily Sumsiifiguam Waamdunzuaganuhgaluidag Ind galegiulding
v '
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1 - = W W o ° - A
guamdaTunand uazguiitouaziannnisdaaumnddszhiginaion )19 uauasie
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1 4 o A § . ' \J . - & z L4
sz 20 111 iorAs291Aw3% antigen titration Wu11¥A1 working dilution geatua 1:512 §a
{2 { 2 o & o
1:1024 (@13797 1) B3m15 1 working dilution g vzannsamuaImiumz I gIvuIazdImuso
llf#‘ﬂi};‘ﬂ“‘iﬂ% background dU1119911910 non specific binding reaction LAZNI151AA cross reaction
1 " - a, J - { o H
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= g U . . . 9
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AIUNTUNITATIVADY rabbit trapping antibody U0% guinea pig detecting antibody Indl 0O, A Uy
Asial Tuurugdifi 2 iag 3 Wy ¥ working dilution siuthaganaz 1aifi cross reaction fulndlau
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i1 uansmsasavaeuanulfidveshiariiadudulnd 0, A uaz Asial Tav3T antigen
titration ALATIINT working dilution D cross reaction ﬁ?ﬂﬂﬁﬂ15ﬂ1 working dilution

Taugwai OD %23 1.5-1.8 vea'lnil 0, A uag Asial 1A 1:512, 1: 1024 uag 1:1024

My
Conc. Ag 20X Cross titration Conc. Ag 20X Cross titration Conc. Ag 20X Cross titration
dilution type O to type A and Asial type A to type O and Asail type Asial totype O and A
1:2 235 0.43 0.38 2.64 0.39 0.41 291 0.31 0.15
1:4 2.25 0.37 0.35 2.5 0.34 0.33 2,89 0.31 0.13
1:8 2,07 0.33 0.33 249 0.26 0.28 2.85 0.15 0.12
1:16 193 0.29 0.28 2.34 0.17 0.21 271 0.12 0.12
1:32 1.87 0.13 0.19 2.2 0.13 0.15 2.68 0.13 0.12
1:64 1.74 0.13 0.15 218 0.11 0.14 241 0.13 0.09
1:128 1.68 0.07 0.13 2.14 0.05 0.12 2.14 0.09 0.08
1:256 1.76 - - 211 - - 2.2 -
1:512 *1.54 - - 2.09 - - 2.07 - -
1:1024 113 - - *1.65 - - *1.87
1:2048 0.83 - - 08 - - 0.76 -
1:4096 0.51 - - 047 - - 0.37 -
1:8192 0.37 - - 0.36 - - 9_29_ -

* Working dilution type O = 1:512, type A = 1:1024 , type Asial =1:1024

Antigen titration of concentrated antigen type O, A and Asial
during 12 month (Jan-Dec)
3 -
g2 -
315
8 1
05 S
0 - -
Jan Feb Mar Aprl May June July Aug Sep Oct Nov Dec
—pe ) =l e Asial

a

UAUARN 1 HAAIAINIIATIVADURUNN anunves hiasiiadudulng o, A uaz Asial Ty

s lugurndagamgii 20°c Wunannu 12 feu TavguAl0819a5 29 NIABY
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Rabbit resum titration of type O, A and Asial for working dilution

25
g2 !
§ 15 ‘1\
1 :\
i
05 :
;

ey

100 200 400 800 1600 3200 6400 12800 25600 51200 10248
e () i A, e Asial

U 2 saaaramsasIvaeun21u e 1dues rabbit trapping antibody 1AYA3I9M1 working dilution

voe'lnil 0, A 1Ay Asial mudIAY

Guinea pig resum titration of type O, A and Asial for working dilution

0D value

100 200 400 800 1600 3200 6400
—p () el Ay Asial

a

UHURITN 3 uaananisasIaeuale1dves guinea pig detecting antibody 1AUAS IV working

dilution voe'lnil 0, A uag Asial MUAIAY
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Development of production of foot and mouth disease ELISA reagent kit

Wilai Linchongsubongkochl Kingkarn Boonsuya Seeyo2 Julanee Nuamchit’

Piyaporn Chareonphol2 Janya Samanit’ Sopha Singkleebut2 Rattanee Thongtha2

Abstract

The production of ELISA reagents used for foot and mouth disease diagnosis were developed and
validated, those reagents were concentrated antigen, rabbit trapping antibody and guinea pig detecting
antibody against serotype O, A and Asial, respectively. The validation of concentrated antigen using
. ELISA titration assay was demonstrated specificity that illustrated the high working dilution of serotype O,
A and Asial at 1:512, 1:1024 and 1:1024 respectively. In addition, a keeping quality of concentrated
antigen was investigated; the result demonstrated a high antigen titer that prolonged stability up to one
year. The validation of rabbit trapping and guinea pig detecting antibody were carried out, the high
working dilution of rabbit antiserum to serotype O, A and Asial was found at 1:12800, while working
dilution of guinea pig antiserum to serotype O, A and Asial was found at 1:3200. This result indicated a
high specificity and sensitivity of all reagents. In conclusion, the developed ELISA reagents could be used
to enhance the efficacy and accuracy of foot and mouth disease diagnosis and those reagents could be kept
freezer -20°C for a long time which prolonged high quality. Thus, these developed reagents will be benefit

for reducing of importing and saving of annual budget for purchasing the reagents from foreign country.

Key words: Reagent kit, foot and mouth disease, ELISA
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