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Nitrofurazone (NFZ) is a nitrofuran drug which is widely used in prevention and treatment of animals such
as cattle, swine, chicken, fish and shrimp, for consumption. When NFZ enters the body, it is metabolized to

semicarbazide (SEM) which attached to the tissue and is considered to be a carcinogen and mutagen.

In this research, monoclonal antibody against SEM or its nitrophenyl derivative (NPSEM) which is the
stabilized form for residue detection was produced. Immunization of mice was performed by using the
carboxyphenyl derivative-bovine serum albumin conjugate (CPSEM-BSA) as the antigens. The results suggested
that CPSEM-BSA could induce hybridoma clone which produce antibodies with binding ability to NPSEM, and
NFZ. After screening, twenty-two hybridomas which produce antibody against NPSEM were selected from the
originated well no. 11/10G and 12/1A. All antibodies could bind to NFZ and NPSEM. Clones from well no. 11/10G
were better than those from well no. 12/1A in NPSEM-binding ability. After characterization, the isotype of
antibody from well no. 11/10G and 12/1A was found to be IgG, and IgM, respectively. Three monoclones were
selected based on their ability to bind with NPSEM as quantified in term of the 50% inhibition concentration value.
Clone no. 8 and no. 43 were obtained from the originated well no. 11/10G while clone no. 25 was from the well no.
12/1A. Their IC_, values were 13.9, 13.1 and 145 nanogram per millilitre, respectively. Monoclonal antibodies from

the selected clones will be produced and partially purified for further studies.
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v 1
ananatuieanialutlszme uaznismunigeansnsa liduuduuulunisimungansmaseuasaus) faeids ELISA

sialu/lilueuian aannisiansaindnenintesivugiuasg gunsal yaainsuazadnanieannitauenianduly

v
o o

NIWBUIARTIRABUALERD ELISA 1iu neaniziidpilannunsasuazainsanazyiniiussqinguszasdls aaiu

neanntiuddamalulagdaninuairinssuiuganant aiasnsalumanende asldaulainniandninlulaaues

1 1 v
wauRLBANNAINATNIZHe SEM e ldWmuisiaiduganaaaumarsand e lunaansiusiamsiaindinuazdsean

sinld1H

1.5 NMINLNIUITTUNTTN/A1TRULNATILNEITDS

o &

lun13m39431A kB YR UE 189 SEM Hanursnnsaadinseilaamaiianiauadl liuanaids @y high-
performance liquid chromatography (HPLC)(Hoogenboom et al. ,1991) liquid chromatography-mass spectrometry
(LC-MS) (McCracken et al. ,1997) uaz LC-MS/MS (Leitener et al. ,2001) H4411190A3993LATI LM THNUANTUUN LD
lafaaslulnayusu Tusziuaoudindunidouluiududoulufiadie uddinisnadnssimiaeliiduisiina
unudnge wiidwisnandusiesliynpainsiiaoudiunnlunislirsesiia danalinisnmainmziusazineig
= P a o % ° % a e Ao A A a s e = o =

H91Ange BniclunismsadimaziandusiesinluieslfiRn mleseslednssivintu aaduwmslidnsdne
nsasadAseilae luannis enzyme-linked immunosorbent assay (ELISA) @4anunsnlinsaasinsnziivesnnses

FaEN9aUINNIN IR aEN939AEY Aotaugniausiugn uazlfiununisnmanaIngl a18190MIN19RsABLATIZIT LA

'
A 1

AvlutiealJuRnasieTeasauna ELISA uarluniaauimiein swmuigansaastlugduuuzesuny a1n
N1sANEINIINARNEAIAAURALAUALERAMaa YR UTL89419 SEM TnanisilasuutlasayWus SEM fow 3-
carboxybenzaldehyde (CBA) (it 3-{[(3-carboxyphenyl) methylene]-hydrazinecarboxamide (CPSEM) L&a911n13
\dansianiullsfiunug bovine thyroglobulin #egninli@nnsefuludninnans nudiaunsowisaunealaauea
LaURUBANNANAWIZEE NPSEM Tna@1unsnnsaany NPSEM Naasdisdiuiaanda 0.25 lulasniuseilaniuls
44 . . : . v = 2 o lmmm. 4 o

Fadenuananlalunsdnluglaesdn 1IC,, iy 0.86 Tulrsniusiedns uazldiianismndjisenduduanam

uwnvelasaeslulnsusuriinawidesnyjiouei liludnidu (Cooper et al. ,2007)

feludaquiulafinnswmungansaaae Ll dadfoauannig ELISA duiunsaa SEM lugilaas NPSEM
aanui1auUne lnaiTen 19n1sA191 SEM ELISA TEST KITS #amlaaLi3®¥m Shenzhen Lvsiyuan Biotechnology

(China) Tsanunsnngaamaniy SEM luitiafia 1n Uan un tils ualdld  lnsathaisanésesnainiiedadfiaanss
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lalnsndsn uazilasuayiugans SEM fiae 2-Nitrobenzoic aldehyde (NBA) Tnanudnifsunusngaiinamadnliogn

0.1 ppb uazliiAndefimudresdjisedniuanslungululnsyusuiuans AOZ AHD uaz SEM iflu 0.1 wlefiaus
1.6 Uselagunaininazlasy

Has oz lanNnanTuuinauea e AL AN T ANANNILAEE17 SEM 1138 NPSEM



2. 98 HUN159998 (Materials & Method)

2.1 gunsaluazasiAiNlunsias

A cale o 2o
2.1.1 Lﬂ3‘@\‘134@LL@Z@qﬂﬂﬁ‘ﬂAVﬂ‘ﬂuﬂ’ﬁ‘Q"m

WY1 (swiss mice) A1EWLE BALB/C IwALile ANINARINARRIUUITNR NPINLNFRNTAS
wadsaalann P3/NSI/1-4A4-1 (NSI) ATCC No: TIB 18
NITUBNAALNUUNA 1 LAY 5 NAAART Nipro (Thailand)
niesqanssalniaiandy Nikon (Japan)

29077 Boro (Germany)
PIARENITARIUNA 10 LAY 250 TaAAAS Nunc (Denmark)
Wnanen1um 18G, 21GuaY 22G Nipro (Thailand)
NARARALIVUNA 1, 5 WAL 10 NARART Nipro (Thailand)
Lﬂ?l‘m%;\nf’mﬂ’ﬂ AG204 Mettler Toledo (Switzerland)
wiseedaimiin PG4002-5 Mettler Toledo (Switzerland)
Lﬁdjl‘ﬂxi‘ijum%ﬂ\‘i MSE (England)
\Araadlatiiad Boeco (Germany)
aeasaALTIuNgA-Ang Mettler Toledo

Lfﬁl‘ﬂ\‘i Microtiterplate reader Titertek multiskan (Finland)
AULIA 96 MQNZ%WM%IULE”ENLGHM{ Nunc (Denmark)

AUTHA 96 NRNAMTL ELISA Nunc (Denmark)

NUTUA 24 NN Nunc (Denmark)



Thalaufn
HulnemTudn
1ulmsTiln
g eyeyIn
v | Aa & -
fuuniansuaulaaanlas
P &
FUaanime
PARAVIANBILUNA 1.5 NaRART
o 4, &
PRGPNARIEH
L o an
PARALTULIILNTUNA 50 NaAART

v
B191U1ANLANY NN

2.1.2 13PN M lun1334E

RPN
1-aminohydantoin (AHD)

1-(2-Nitrobenzylidenamino)-2, 4-

imidazolidinedione (NPAHD)

1-Ethyl-3-(3-
Dimethylaminopropyl)carbodiimide

Hydrochloride (EDC)
2,4,6-Trinitrobenzene Sulfonic Acid (TNBS)

2-Nitrobenzaldehyde semicarbazone(NPSEM)

HBG (Germany)

Gilson (France)

Biohit (Finland)

Iwaki (Japan)

Revco, Yamato (Japan)

Cambrige (Thaialnd)

Axygen (USA)

Udono-RIl (Japan)

Nunc (Denmark)

Memmert (Germany)

1M tsyina
Sigma-Aldrich USA
Sigma-Aldrich USA
Sigma-Aldrich USA

Pierce USA
Sigma-Aldrich USA



3-{[(2-nitrophenyl)methylene] amino}-2-

oxazolidinone) (NPAQZ)

3-amino-2-oxazolidinone (AQZ)

3-carboxybezaldehyde (CBA)

5-(Morpholinomethyl)-3-(2-
nitrobenzylidenamino)-2-oxazolidinone

(NPAMOZ)

5-morpholinomethyl-3-amino-oxazolidinone

(AMOZ)

Acrylamide gel

Aminopterine

Bovine serum albumin (BSA)

Butanol

Chloramphenicol

Citric monohydrate

Clenbuterol

Copper sulfate

D-glucose

Diethyl ether

Dimethy! sulfoxide

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Merck

Sigma-Aldrich

Merck

Sigma-Aldrich

Fluka

Sigma-Aldrich

Sigma-Aldrich

Fluka

USA

USA

USA

USA

USA

USA

USA

USA

Germany

USA

Germany

USA

Switzerland

USA

USA

Switzerland



Disodium carbonate

Disodium hydrogen phosphate

Ethylenediamine (EDA)

Fetal bovine serum

Folin-Ciocalteu Phenol reagent

Furazolidone

Hydrochloric acid

Hydrogen peroxide

Hypoxanthine

L-glutamine

Methanol

N-hydroxysuccimide ester (NHS)

Non-fat dry milk

3,3',5,5"-Tetramethylbenzidine (TMB)

Ovalbumin (OVA)

Oxytetracycline

Penicllin G

Peroxidase Goat anti-mouse IgG (H+L)

Fluka

Carlo erba

Sigma-Aldrich

Invitromex

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Fluka

Sigma-Aldrich

Sigma-Aldrich

BDH

Fluka

Mission health food

Sigma-Aldrich

Ovalbumin (OVA)

Fluka

Sigma-Aldrich

Jackson Immunoresearch

Switzerland

USA

USA

USA

USA

USA

USA

Switzerland

USA

USA

England

Switzerland

Thailand

USA

USA

Switzerland

USA

USA



Peroxidase-Rabbit Anti-Mouse IgG (Gamma

chain Specific)

Polyethylene glycol (PEG)

Potasium chloride

Potasium dihydrogen phosphate

Pyridine

Pyruvic acid

RPMI 1640 medium

Salbutamol

Semicarbazide (SEM)

Sodium bicarbonate

Sodium cabonate

Sodium chloride

Sodium dihydrogen phosphate

Sodium dodecyl sulphate

Sodium hydrogen carbonate

Sodium hydroxide

Sodium pyruvate

Streptomycin

Zymed

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Carlo Erba

Invitromex

Invitromex

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Merck

Merck

Carlo erba

Merck

Merck

Merck

Sigma-Aldrich

Sigma-Aldrich

USA

USA

USA

USA

USA

USA

USA

USA

USA

USA

Germany

Germany

USA

Germany

Germany

Germany

USA

USA



Sulfamethazine Sigma-Aldrich USA

Sulfuric acid Merck Germany
Tetracyclin Sigma-Aldrich USA
Trisodium citrate Fluka Switzerland
Tween 20 Sigma-Aldrich USA

2.2 MSATENLAUALAUA NS URANTEAUNUNARBICPSEM-BSA) UazuaumlaudIniy
LARBLIATY 96 QN (CPSEM-OVA)

2.2.1 Manlasuulaeyiuguesans SEM 1l CPSEM

° aaa o 'S

U1 wiia1funle s (semicarbazide; SEM) NNl JAzeniy 3-a1fuendiuuuaanlas (3-
carboxybenzaldehyde; CBA) IngAantsnaulnandululaudsiaannirfigumgfl 37 ssraaidaa Wunan 16
dnliq AniuRTMaeLNA AR UTTLE e 3-{[(3-carboxyphenyl) methylenel-hydrazinecarboxamide (CPSEM) 1ngi3s
thin layer chromatography (TLC) 14 10 ilefimus ws1uea Tu aaslsWein iWdulnunama nnliuielneliuia

Tulnsian AsageuANLFgnBreIansndunszilalagl4is TLC guouveIans CPSEM Anauatyd wasaunuees

@137 SEM Iaeifianfnsdnsazaaivlasiv

2.2.2 nN9i@aNsAa CPSEM fiu BSA waz CPSEM i OVA

o

ViNN"9i@enans CPSEM il BSA 16iflu CPSEM-BSA 1 illuuaufiaudmiv@nnszfuniAuiiaes

ARG kasiNNsdanans CPSEM i OVA liflu CPSEM-OVA iitetinlilipieuanusiin 96 squ (96 wells plate)
frvsulinsyduneuiveAluisuuazdnideninauiinanlululnaueaneufived tnetingans CPSEM azanelu DMF
AN EDC m“qmmfuﬁ@mlﬁu BSA 1758 OVA fiazanelufines 0.1 Tuans weawniiwines fites 7.4 NIULLNY Fai
gnungidies ilunan 2 alis il dialysis {unan 3 Tu ubstahansazane i F i Bunailusiufaedanag BCA

Protein Assay Kit Laziidefitusueaenisi@ianfindns CPSEM-BSA uaz CPSEM-OVA #qeidd TNBS



2.3 nMsnszRuUNNANAUIRIMYNAaaslias LA uALARARAT SEM Waz NPSEM

2.3.1 NIAANTLHUNYNAAS

o

M11N198AN L HUNTANAUIBINYNAABIANARNUE BALB/C InALlle 81g 8 dUanif fasueumiau
wisplfiandie 2.1.2 (CPSEM-BSA) #an13aanszfiuaisusn (Immunization) azldueufiauifzann 50 Tulasniu (sie
v v
Wi 1 6ia) naniy Freund's complete adjuvant (FCA) Taz@adinnnelutdesiiasuy uaziinisdansefudian 4-6 a3
NNn°) 2 81nd IngnanueauRiauiy Freund’s incomplete adjuvant (FICA) aMntiuilszannl 7-10 94 NINTRIZLADA
wyananeuia L niiuumagaunseAUTaLaURLaA (antibody titer) #2233 Indirect ELISA finszAuuaumiuan
o ' o o @ Y o v  aa a a o A o a = ° = P o P
et luszAumfiannszfudnfaedsn siinyne 2 e19ad IleszALLauALeAgININNE NN1sannsziuniagaiing
b % a dl o 09/ = v 1 £ % o 1 dJ s 1 o & o
fosusuflauinaniuinaedindesiedluiBunm 50 lulasniuseuynaaasuilesia nauiinisuasusumas 3 4

dnld
2.3.2 ANINARBUUAURLDA 1AeAT indirect ELISA

MINITIARBUNGNIRIANY ELISA 180 96 QN Ha8uauktal CPSEM-OVA ad udindiu 0.5
Tulasniusieladans wauaz 100 lulasans Unnguugil 4 eemaaidas Wuwnan 12 49109 thandnediee PBS Wiad

1 v v
7.4 NH tween 20 AdsdindiL 0.05 WeFeausd (Umindeiunmg) (PBS-T) A1191 3 A5 IANANTATANE UNNTBT1Le

'
= a

(skim milk) Ao 3isidiu 5 wlefimus (Wminsetsunmg) lu PBS wguas 300 tulasans Unigoamni 37 asdaaiisoa

o Y oy o & A e No ~ g - a LA
LﬂuL’l@"l 1 daTug A19finn PBS-T 271191 3 AT LAINAIRLIN (SH?N'ME. U0 DIUITLALNLTAR) NQNAZ 100 VLNIW?@W? NN

a =

uuni 37 avAaidad wean 2 §alus 419608 PBS-T A1uau 3 AT iANuaUALeAAH goat anti mouse IgG

a

9

i . , , 4 s a - o
nieulasd horseradish peroxidase \ianAnag (GAM-HRP) nanaz 100 tulasans Uniigounnil 37 esaaaidas 1y
1981 1 9Tu9 §19598 PBS-T anuau 3 af iinatsazatsduaimsnaadaulad HRP Geiszneudian 3,355
Tetramethylbenzidine (TMB) ua¥ H,0, avanaatlu 205 iaadluan3 potassium citrate buffer WNLa 1 4.0 nquay 100
Tulrsdns Unluiiie grungivies dwean 15 wiil win 1 Twand H,80, nanas 100 lulasans dengaujisenenlod

wiothanunageuttia 96 wan linAIgANABLAINAMNNIARY 450 WNTHINAT

2.3.3 N1INAFDUAIININNIZUAILAUALDAAD SEM haz NPSEM ludsu Taeds Indirect

competitive ELISA

o a

UNTFNUYNIMAGa LA MY LaURLBAa81s NPSEM vgald fanylusufuense SEM uay

'
I o v o o a 1

NPSEM waufvanieluiinazduiy SEM uaz NPSEM fiatflugi@ase inliiAganauuasanasiaiauiudiunly

U



3 SEM uaz NPSEM Iasisidenans SEM NPSEM way BSA ﬁmmlﬁu%’mzﬁumﬂ HnAazANHE N v NaNty

'
o

FFuuuniaaansli PBS Tnsnaniulusmnsdan 1:1 (U3Nnsmeliu1ms) wian1nn1mageusiagia Indirect ELISA

a

2.4 nMsesaNIaalnlulAauaALAUALARA NI NIZTADE1S SEM waz NPSEM

2.4.1 N1INABNTINTAS (cell fusion VG hybridization)

o

Tnetingasinuaeanyignnssiuscuun AN ufasueuiiau CPSEM-BSA Uaza319uauRLanT
k% o o ! d’ a‘:; o al’l ¥ i Ao o [ o
Faan1s uaziradue@lann ludnandau 1:2 Inefiadvivassazgninnnaes e lussasinndsazuiiada unsauniuly
= P - s a a & e a aa
waaalnALg 1uA 50 uAaAew- ven 50 iefiaus wedeiiaulnanea (WmindetFuing) iunn 1 Hadans agly
lunznewmadnieniunyunasadn AInUuANL MR UTa8 RPMI 1640 1H 10 Wafiausd FCS iedna 50

wesimus PEG aanldiuus nauinldiuudesnaau3a 1000 $aUABWIN WKW 5 W LNBLENAZNAUEAREAN Tng

' v
aal

A9 AulaNa Nul 2 AFS LASIANENUNTRLTAR HAT AH 20 1efimus FCS Aautinmas ilusanluanuiags

v v 1
vadatin 96 naN ANt llidesluiing gl 37 asaaai@ias 13 5 wlefaws CO,
d’/ v A a o o
2.4.2 MIARENUATNNIAAIABNITAR L TANMAIN1INADNIINTAS

ANEMEINIMABN I TS UE AN TRETAR HAT A 20 wefimud FCS NN 3-4 U uaziile
dnliugn 6-7 u dunamadlasilann luusazuquinalindesqanssaminfinianay (inverted microscope) aziiiv
Tm@ummLﬁn@@“l,au?‘[.mmﬁ@"ﬂwm:ﬂzqmml,l,@:‘ﬁﬂi'qLmﬁ”ul,ﬂumiu LﬁaLﬁmmmiﬁwﬂwﬁ@ﬂﬁwquLLﬁf;%ﬁmLﬂﬁﬂu
annslunqulngazlfionndsamad HAT 7 20 wefious FCS dszanm 3 dlan amidaasuduananass
\wad HT 73 20 wlesisust FCS Tnaasdanamnuasuulawesdemnsdsamadinidmdesligaenadausadinn

¥

ag/ v a 1 d‘ U a a v dy d' v o dy 'S
Haudaiuermsludadll Wenwudmad a3 lanwasny lfdszun 2/3 sasiuifungulfidiewisidaagsadun

q

A9IAVLAUALIAALALAT Indirect ELISA
2.4.3 Memsansaslailaanfindnuauiuadise NPSEM lugilaass 108733 indirect competitive
ELISA
huauiveRluawnsaaTad a3 lnunteliuatan 10eRa indirect ELISA (Axda 2.3.2) 1N

NAABLUNIIAUAL NPSEM lugil@ass §a83F indirect competitive ELISA Tnafinnisindauanunaaas 96 wqu fog
waufLaL CPSEM-OVA aaaudindiu 0.5 lulasniusiadiadans dsuins 100 lulnsdnssiangu unnguuni 4 a9mn

VAT A NalBEINAY F9AUNARDL 9113 3 ASY Aael PBS NuBis tween 20 Aaadindy 0.01 wafimus i



a

v 1
an9azane NPSEM aonstdindiu 20 lulasniusefiadans 15u1ms 50 lulasans whennuanmsaassagnionig
naaay 13nm9 50 Tulasans Wisuiauiunguilin PBS Lave Msiaeimas UNnanmni 37 evAgaiias i

1 v 1
181 2 2119 11N1981991UNAREa Y ANTWEAN goat anti mouse igG-HRP #1N191ABA13 1:10,000 U311A5 100

TulasAnssiangu Ungungd 37 asmaaidas unan 1 49l 9aunqunegey BNa19aza8duiansyn TMB

Ysnms 100 lulnsdnssiengu Unnguugidiedlunia unan 15 wii vgadfisensiee 1 Tuand H,50, sunms

al

a . o = A = o A a A a a A
100 TuTAsAnssiangu SAAINIIAANALUAITIAINEIIAAY 450 W TUINAT ARLABNLIAR LEUS AN TIHARLOWALBA D
CPSEM lugilaase Insvguinin CPSEM azliiAnnisganauuasnaindnguinis PBS anuuiaad laislannli
o d” c a o a v v '3 d' aa ., . . dy
fireadluanudsaas aia 24 ngu uazvinisuenigas laslaunlilsmadines Tneds limiting dilution luanwaes
AR 96 NQN LHBLIARNNTATYUATHARUAUALERA NN1INARDUTIEAS LB TN tARaLauALD RGNS NPSEM

P

1 2 v
uazfiuimaaniaes uANALITas 24 ngu uaudslEngungd -70 asemaldos

Q

2.4.4 mauanaad lauslaun1ElEmadiAen (single cell cloning) Iaanisinlfiaeaediagds limiting

dilution

o £

v de 4 " - , o s oA avda o ed o
wasandnaenauliiaagdlazlann (hybridoma cell) Hfiaanisudoiina lisiuladnaadnuiesin
PO o ' ey o a & =2 ax . . . o [ o a Ay y ¥
WNTLLA azag SR linanEadiAes 3933 limiting dilution M lilatiaad latiianiainuquinlinsageuudo
' a a a = Py - prpy - - o =
NARLeUALEARE NPSEM Nniaaanaluauisiaeaiaad RPMI 1640 13 20 wadiaus FCS Tnaudiuaauiasanizes
wadlailann19iviniu 40 wadseladans neutiuReaeuuL 2 Wi aulfaauideansseaadlai3iaunwingu 5
saaredaaans antuias a3 laun luwsazanuideaslivaenadluaiumiin 96 MgUAIUILAINIREANAE 2
wna (24 ngw) azliadlanilannlinnc 8 wad 4 1ad 2 [wad uay 1 wad sougu AnaA dldideeluguy
frUUNH 37 a9ANgalEag Ussan1A CO, 5 wefimus Uszann 14 Ju neunmagiianiesqanssaiuuuianaulag

= o

o P - c A Ww & Ay g - any o A P
NATAIUNENQNNN 1 LTAR LN’E]L"H@@L@?E‘L__JLLQ 2/3 IDINUNNUN[N fwmmmﬂammmmnmwimmmevtma%

v
o Y

wialdmaanueniuen@naiafaeds indirect ELISA nauimaganuqui Winauanuminnislaaugadinanidunia

a; dl % 1 1 rd' v a d’ % o a I3 a' ¥ e o
71 2 uaz 3 Waliiudladmadn lfuianmad laisiaunuiamnfuniinainmasgnuan s uag NI A LAY
Py o a v a a
2.5 nsAnanueilasnuradlululAauaaauAuan
2.5.1 N1IUNANNE NI UTDILAURA IR BLAZLALALaANMNIZAN TA8iAT indirect ELISA

= a ad a yy a & g el P
WasanluTulpanealeuivesnaanlianmas laudiaufdeslunnaeasaduanudinduunn

Wan I linaaausiaegdd ELISA azinifidynmsunaudenalifinanaunidiald uazdaduntsduildasiaumiau



a Ay = g Y = I~ M N a A dewy 4
wazuauALeRffY AssiesrnANdinduuazaNiRea N zaTiTeueRAIRULATLBUALERA T LHiAIN1IYANAY
washl 450 wlunms Usznnns 1.0 iethanudndiuuazanimeasn inldEdmiuntmeaasunmuantims e 199
lulnauesuauivemsell Teaziinnisiafeuaunaaay ELISA 9in 96 nquAce uauAIaw CPSEM-OVA AN

dindusine uazireasinlulnauasuauiivaffiag PBS udarinn1amaaeudiaeis Indirect ELISA
2.5.2 Manageuashaesinlulnaueaweufiuen #2873t Indirect competitive ELISA

n1snagauAan e (sensitivity) 2esluTulnaueanauivesnfeansiuunualad SEM NPSEM uag
naaeuliseniniuarslunazuennguiuinsusuiiennseugininiulnausaueuiine s Aasuanizuas
Awlasiaans SEM NPSEM innninle uazifindfisendaniuanslunazuanngululnsyusuaiingusizels aq

' I3

nAaauFaea Indirect competitive ELISA finlnTulaauaauaufivaniiaandnmizieansfanais Aaziidjisaniy
o 1 dl 1 a o L A d‘ a o a d-’-ﬂl ¥ o o 1 3
anssanananedlugidass M lidrganauuasanssiiafiauiuinlulraueaueusvesn i lfiiiansdananouniin
U3 naaeudiaeds Indirect ELISA Taaiaz@nLilue inhibition concentration (IC,,) waz limit of detection (LOD)
T4 IC,, A ArANENTuIesasNvinliiA1ganAuLaLluN19M1 competitive indirect ELISA anatAzInil Lile

Wieuiunladasudedu uaza LOD A Ao ndindiuaesansifiesnganaiunsnnsiadnli
2.5.3 nansagavlalginiaeiuiulasueaneuiven

agninisnganilelainfaesiuiulnaueaweuiives tnaldganasanlalalni (isotyping kit) 70

131 Sigma-Aldrich tagiin Isotyping specific antibody 48 IgG, ,1gG,, ,IgG,, ,|gG, IgA Ua¥ IgM H19N131A8A9

a

Tu PBS i hiiFinluanunaast ELISA 18l 96 ngu nguas 100 [ulAsans Uniguugi 37 asaradas unan 1

U

©

(% v
o a o =

Fala4 UNNNE19F98 PBS (Wad 7.4) NIl 0.05 wlafimusl Tween 20 (PBS-T) a1uqu 3 AS intasmas N luinauea
I C Ay C - D Y0 o duie -

wauAvananiausiee Nfesnisnaagey Uni 37 ssrngaidea iwnan 1 49t aantiudnedouinlidueen
o s _ade . da 4 L4 o . L

HAURLAANFEANNATNNIETAD mouse IgG U HRP 1aNat 1391tn1cmaa F, (HRP-Rabbit anti-mouse IgG [F,,

specific]) udntinliunngrunniiies Winan 30 Wi antiurinundnesion PBS-T a1uau 3 AN IANA198sa 184U

< 1 a Yy d‘d a aaa c :: o o ' A a
@Lﬁlﬁ‘V]ﬂJﬂ\‘iLﬂuvL"ﬂN UNQN%QNV@\‘II‘HWN@ wulaan 10-15 w1 Mﬂﬂﬂ{]ﬂﬁ‘ﬂ%@uvlfﬂll mnuumiﬂqmmmi@mﬂ@uumw

ANNNENIARY 450 W TLLNAS



2.6 MSLETENUAURALDARASINIALZENE
2.6.1 NMIARLUTAUAZNITINNANUILTAR LN TULIALNITAES

Ymad a1 laun TR U NAMLAUALAAN N AYINANNIZAE SEM WAz NPSEM HtAtiiNa 1wl

'
a

2IMNTALNIEAR RPMI 1640 Nidl FCS 10 waiaus Ingifsunns luanadsumadisunmns 10 Hadans Iaeangnmnil 37
= o < - o o ool - < o A
asAadaa ufmnziouaadaouauszauaifuenlaaantledi 5 wefimud unan 2 4 antudeasniauy
51m3 50 HaRAAT ANNUNH 37 asrnaaiioa Tugmnziaaagasrauanszauaiuaulaeenlasi 5 wasimus
o % o v & dﬁl a‘d‘d y a a aa y v
{unan 2 du whainmefinemadasaandaanadninisiunouauin 1 ans 1uins 600 Jadans Tunauko

a

< \ PR = o Py - o P el
ARINIETY 20 FRUADUNT LALNNUUNT 37 aeAmaded Tugmiziasvgadaoruanszauaiuaulaaanladn 5
Wasmus lasamadunan 7-10 51 aunseialflininieuiuaauinne anntuaciialdnaantinlddumie el
& d‘ 3 1 a a % ] rd‘ aw =3 ]
ARANALNAUNAINIEY 1500 70UABUNT 111081 5 W7 wAqusndovaaasnanaznauiall udiuresanng

RETARTI N LAUALAR 1 [iNatwauALe AN A L1 anTse 1

a

2.6.2 NM3NUAURALEA WLFqMElALAD protein A 98 protein G affinity chromatography

P lnTulaauealeufiueANNANAUNIZAE SEM way NPSEM Inaazld protein A ¥i3e protein G
v 1 1

sepharose Tuatjiulelalnivesueufivennls Inainlussiu A vise G sepharose wilu PBS Nigaungiitias udavin
Tdaaanil Usunaduidliiag luaninaunalaaifin 0.1 Tuan3 phosphate buffer, Mo 8 Usunms 5 winvesaaani 1
Py sl Yy a o o v o P A aa ' oy v oy -
avaReaadn iiRnaslunednillne liisnsnislvawindy 1 FaddnsAew i §19nednilfag 0.1 luans
phosphate buffer, Aat 8.0 U3N1A7 5 winzesaaantl anduasszueuiveneeninald 0.1 Tnans citrate buffer,
1 3.0 Bume 3 Winrespeany] WiRensnisvamngy 1 Radanssewti wientuiudasazarafeanainaaanild
NARANAARY UABARY 1 NaRans kazlsu et asavanslunaannnaesliidy 7.4 Inald 1 Tuang Tris buffer e
9.0 umasnilliineluan nannalasifin 0.1 Tans phosphate buffer Wt 8.0 131AT 5 YINIBIABANYT UAIAIN

qa// o i o 1 A ni d‘ v d'
duiasazana lunaananaasusazuaanlidnAinisganaunasiianuenanay 280 wnlwuns faeasasaulning

Windwmed udafivansazarslunasnnliidinisganaunasgennsaniuiinllaueladsion PBS Nigruuni 4 a1

wadaalaeasi PBS 5 A3 0 < 6 dalg

2.6.3 NINARDLAMNANNZLDILAURLDANAINIIIN THLTAMESD SEM uaz NPSEM lugildasy

o

wasanin luTulaauaausufues livsgns iinimegeudniuiulaausaueuiuennlfdedl

ANANNTD lNNIAUNL SEM uaz NPSEM lugilaaszagviald Tneds indirect competitive ELISA 39i3annsmagay



'
= a

v 1 1
A9 LAABLINUWHIT89311 96 QN SEM waz NPSEM fidiansiariu OVA nauas 100 lulasans wlotiuniguumngil 4 960

wadea 1unan 12-16 F9lne dusazuguundnesion PBST 3 AN ANa19avae BSA 1 iefitusd wquaz 300

=

Tulnsdng Unngunnd 37 asenaaid@as 1Wunan 1 9alus Areuquibion PBST 3 A3 1A SEM uaz NPSEM lugilaass
DA dindiusing adlyl 50 Tulnsdns uazueuiiven vauas 50 lulasdns tnlidny 37 esAnaaiies wiw 2 4alug
Anausiazugudiog PBST 3 AFY ANWOURLBAYAENNNANNIEFAaUBURALIaRATBIUY ITaNag L HRP (HRP-labelled
. a a ¥ . A = o P
goat anti-mouse IgG) NtAaa14 1:5,000 11 PBS NQNAZ 100 Tulasans ulaLnd 37 asAnaidoa 1 99Tuq ANUQ[N
Ao PBST 3 A%y inasazaeduansn aaeulasd Usznaudion TMB uaz H,0, azanelu 205 Hadluand
potassium citrate buffer Ata 4.0 vguaz 100 1ulasaas Unlunda gruugidies iunan 15 wad iu 1 lwanf
H,S0, nanay 100 lulasans inengalfisetewlad udainlldnaAnisganauuasiacineinnan 450 wluwms

fnelLAsad ELISA microplate reader



3. HAN15948 (Results)
3.1 NSLATENLAURRUAINTUAANTEAUUYNARAY (CPSEM-BSA ,AOZ-BSA) WazuauflaudIusy
LARBLATY 96 NN (CPSEM-OVA)

\He3anans SEM dailuansmunualaineslulnsmanlau luanavsesarsfawadn Tlansnsonsebuseuy

o

Ay v a any | & vy = 9 ° P a
niAufuaylisiueuiuenld wazliaunsandaungulunimagau ELISA 16anfon Asfiasinniaiieonsingns
WinduTisAuniue BSA 158 OVA whtiiasanninsaa’19aed SEM Hinseasnalainbandunullsfiu asfiegilasu SEM

Tineflugilowius CPSEM udaasiunidansioriulilsiu BSA 1isa OVA
3.1.1 mawazuulaseyusuesans SEM 19iidu CPSEM

RINNNTUIANT SEM uazanInansinsin lianyisanunnagaausiaeds thin layer chromatography
. o v o o 4 o
nalsngAsuantlugin 1 annisglasuatnunsnnieliiuasdanalalewnfinainenapau 254 wilumuns wudn i
wnU29419 Pyridine Tudesh 1 Faduansdonatsdoeniliifalisen deeh 2 uuouaes CBA deef 4 iluuny
1 1 v
TBNANINANTIOU derivertization 1837 5 uaz 6 iuUNLY2819 CPSEM AU daudns SEM ludean 3 1l
aunsoNeiuld AviuAsfiesdianuey TLC Aosasazanaiinlassu Usngunuaes SEM lutdesn 3,4 uaz 5 1w

SEM NUaa1n9491 911899 5 uae 6 1luwauaas CPSEM



aelfuaadanarhlaanianne1amday 254 unluums flanfnaansavanafivlasiu

O O Pyridine

= 1— 00

CBA

e ——O0

5U% 1 Tasanlnunsnainnsiiasizisag TLC 2129819619 lun1s43LAs1z1 CPSEM tiannnels
LEI2aR 1 lAlARNANNENIARY 254 UNTULNAT WATHaNAERITAzAaE U lansu
, A L , A o , A e e
4899 1 = pyridine 409N 4 = AaatnaneuTWand
7947 2 = CBA 40497 5 = FAIDENURIINANG

LAz Lt

=53

1847 3 = SEM F097 6 = FIDENNUAIINAN



3.1.2 N3 TANFAE CPSEM i1 BSA way CPSEM 71 OVA

AINNI3LTaNsa CPSEM iU BSA WAy CPSEM il OVA fat419 EDC wd9a1niinuizen un

CPSEM-BSA wag CPSEM-OVA N1asaadntfininuilsiulaeds BCA iaudulusiiu BSA uansgau wudn CPSEM-
A A P = | e A a o 1 a aa o o M

BSA WAz CPSEM-OVA Nsiseint@ i1 Bunaulilsfuyindu 1.63 waz 2.53 Raan5usaianan? ANNaIAL a1nfumngam

wesmudnisdeninuesansiuilshiu 1ne3d TNBS lAnasauanalimn1sned 1 wudn wWeansaadn BSA waz OVA 7

Aadindy 1 RadnFusdeiadans HAMn1sganauLaAINAINEI9AAY 335 W TUAT WU 0.878 UAT 0.585

FAINAIAL A1FU CPSEM-BSA waz CPSEM-OVA HANNIAANALLAY WL 0.674 UAT 0.543 AINAIAL UATINEIN

NIAUIIANNEAS TeamsnRaduAnlefausnamonsniu 23.23 uay 7.18 wlefinusd auansu
[(Fn9gAnAuLasTesllsiu - ANIRANALLATesaNIRANLsAY) / ATNsganauLasLeallsFn] X 100

AN5199N 1 ARSI EUANISITANARSEIN CPSEM N BSA 1az OVA NAMNLINTY 1 RAANSNARNAAAAS

a5 AMIRANAULASTIANENIAAL 335 UTuLNAS wediudnisidenin

BSA 0.878 -

OVA 0.585 -
CPSEM-BSA 0.674 23.23
CPSEM-OVA 0.543 7.18

L% ar

3.2 NMsNSeAUNNANTUIRYNARRYlUAS LA uALAR

NIN1IRAANTLHUNYNAABIAI8RUE BALB/C wAlie 818 8 §UnA19 fae CPSEM-BSA 3u1mua19 50

% ] 3 3 a o , . = v | v o
1NIW?H?N Fani TnATILINNANLAUALAWAL Freund's complete adjuvant (FCA) wmmﬂummmwg ASNINIT

o

Aanszsiudnne 2 a1 aauan 4 - 6 AT TnananwauAIAWiY Freund's incomplete adjuvant (FICA) #AY2ANIE6L
7 -10 41 ANFRILAANYLANTINNIN AR LSTALLBURALBRA (antibody titer) fiaeRT indirect ELISA tagilaRaLNAN

Fae) CPSEM-OVA uaziaeanstiinmyion 1 wlefirus BSAPBS tnairaanafinaiuidindiu 1:500 011 1:256,000 i1 AN

v
o o A

= & o o a a o v o dl o dl %
NNTRAANTSAUNUITNIU 3 £ LL@ZVW]@@UW’HE‘N’]MLL@%MU@ﬂslusﬁilm‘% 1BnamanNT9R 2 TFUNUIS 3 FaNiRaanading

]

1 wefirusd BSA/PBS laimiiseniuvguiliadausion BSA waz OVA usiasinliseniunguilindeusios CPSEM-




LY

OVA Tuszsiuga Wid1n1sgana

A

WUAITIANENIARY 450 WITWNAT geqalunisinUisewinL 1.9 wysiaf 1 uas 2

v
o o

TiszAuueuRUangINd 1:256,000 Auiunyson 3 Wezaulawmes agi 1:128,000 Awuanslunsngin 2 wyna 3 ¢

N e a  aa
HIZALILDURALDANAN

A159N 2 LAANAINITAANAULRINAMNEMIARY 450 WITULNAT AINNISNARALSEALLAURALIDA LUTTNIY

1me3g indirect ELISA

132279 ANNSRANAULAITIAINENIATY 450 UITULNAS
AFuny CPSEM-OVA BSA OVA
( X 10° 1) (0.5 lulasnSunaiiaaans) (0.5 TulasnSunaiiaaans) (0.5 lalAsnsunaiadans)

W1 | wy2 | wyws | NMS | wy1 | mu2 | wy3 | NMS | wy1 | wu2 | wys | NMS
0.5 1.94 1.91 1.88 017 0.38 0.27 0.24 0.16 0.35 0.38 0.29 0.22
1 1.91 1.91 1.86 0.13 0.23 0.20 0.16 0.12 0.25 0.30 0.21 017
2 1.89 1.89 1.80 0.10 0.16 0.14 0.12 0.10 0.18 0.20 0.15 0.13
4 1.87 1.90 1.65 0.09 0.12 0.11 0.10 0.08 0.15 0.14 0.12 0.10
8 1.78 1.86 1.35 0.09 0.11 0.08 0.08 0.08 0.12 0.12 0.12 0.11
16 1.68 1.85 0.96 0.09 0.09 0.07 0.07 0.09 0.13 0.11 0.10 0.10
32 1.44 1.76 0.61 0.08 0.09 0.07 0.07 0.09 0.14 0.11 0.10 0.10
64 1.09 1.66 0.37 0.08 0.09 0.06 0.07 0.09 0.13 0.09 0.10 0.10
128 0.76 1.33 0.22 0.07 0.10 0.07 0.08 0.10 0.13 0.09 0.09 0.10
256 0.52 0.91 0.15 0.09 0.11 0.08 0.08 0.09 0.15 0.10 0.09 0.12
1%BSA 0.17 0.10 0.10 0.09 0.14 0.12 0.12 0.10 0.17 0.14 0.13 0.10
PBS 0.08 0.07 0.07 0.09 0.08 0.07 0.07 0.07 0.10 0.09 0.10 0.08

NMS = 5uuyilna




519 2 NaWNUAAITSALLAUALDATDINYNARDY 3 57 NEATUNNSNSSAUALE CPSEM-BSA 1ne indirect

ELISA LAR@UWgNA22 CPSEM-OVA

ANUUNINIINARBLANNANNIINTIUOUFAUDR IWN199UAU SEM ,CPSEM uaz NPSEM lugidasy Tneds

o

indirect competitive ELISA IntilAAa UM gxFA98 CPSEM-OVA 1la8a 9@ funysion 1,2 uaz 3 foe 1 iafimus

U

a

BSA/PBS NArudindiu 1:32,000 ,1:64,000 uaz 1:4,000 i1 AINAAL N1 A3ENTL SEM ,CPSEM uay NPSEM lu

v
o

= I~ P e « A aa o = A  af Ao
gﬂﬂmmmmwmu winiu 0 - 50 luTasnfusefiadans uan1snaaauAaudnalumis1ei 3 LL’ﬂuﬁ]UﬂﬂsLueﬁﬁ‘Nﬂkm\‘i 3

A

§in 1N1304UTU NPSEM 18 HA1 1IC50 WinrL 1.5 ,5.7 way 20.6 tHIATNSUARNARANT ANNAIFL WATAINITDNUFL

SEM waz CPSEM fimansdindiu s0 Tulasninsediadans 1Hisyunns 30 - 50 waimus A1 IC,, 11nnan 50 Tulasniu

v
'

FaNaaans AILAAIUANIINT 4 UBUALBA WEFTNWYIA 3 Ao a1mn30auRU NPSEM 1#And1 SEM ua CPSEM



A599 3 UWAAIAINITAANAULAITIAMNENIARY 450 WITULNAT AINNISNARBLANNAINITNURILAURALIDR

ludfunuylun1sduny SEM ,CPSEM uaz NPSEM lugilaase Tneas indirect competitive ELISA

ANNSAANAULAINIAINENIARY 450 WITULNAS

AN S0 1 S99 2 faf 3
ARIAS
SEM CPSEM | NPSEM SEM CPSEM | NPSEM SEM CPSEM | NPSEM
(lulasnSusa
AARART)

0 1.48 1.49 1.49 1.40 1.39 1.47 1.18 1.44 1.38
0.003 1.48 1.50 1.48 1.43 1.42 1.37 1.47 1.43 1.44
0.006 1.44 1.48 1.47 1.41 1.42 1.46 0.99 1.51 1.48
0.012 1.44 1.46 1.43 1.43 1.44 1.46 1.40 1.51 1.49
0.024 1.45 1.44 1.32 1.42 1.41 1.42 1.41 1.49 1.46
0.049 1.43 1.47 1.29 1.34 1.44 1.38 1.41 1.35 1.41
0.098 1.44 1.45 1.23 1.38 1.42 1.35 1.42 1.44 1.35
0.196 1.45 1.36 1.16 1.36 1.46 1.29 1.37 1.44 1.31
0.391 1.44 1.48 1.04 1.41 1.46 1.24 1.45 1.46 1.29
0.781 1.49 1.47 0.87 1.38 1.36 1.10 1.44 1.46 1.29
1.563 1.49 1.46 0.61 1.36 1.40 1.06 1.40 1.43 1.25
3.125 1.44 1.45 0.43 1.35 1.39 0.89 1.33 1.34 1.13
6.25 1.37 1.39 0.25 1.23 1.26 0.62 1.30 1.32 0.96
12.5 1.34 1.32 0.16 1.14 1.23 0.40 1.12 1.20 0.73

25 1.26 1.20 0.13 1.07 1.03 0.25 0.92 0.94 0.49

50 1.03 1.03 0.11 0.84 0.92 0.16 0.65 0.69 0.32




A997 4 ULAAIAN IC, annsnagauatlilun1sduiuans SEM ,CPSEM uaz NPSEM lusiaase

%’%’Nuyﬁqﬁ IC,, (lulmsnsumaiiadans)
SEM CPSEM NPSEM
1 > 50 > 50 1.5
2 > 50 > 50 5.7
3 > 50 > 50 20.6

3.3 NSURDNTINLIARLALAALADNLIAR bILIANINNAALAUALDAAD NPSEM

ANNIINABNIINLTAR Myeloma NSI i1l B-Cell amndinumy i1 3 A33 1imas lanislannunnnda 9o wlefinus

'
o a

ko

°

wlunsuaansaNLaguysan 1 Wennisdnaen taadlaudlannnudaueuiven 4 uan wiliduiu NPSEM

]

'
o a o

AUTUN1INRBNIINTARNYAIN 2 Uazuysa

bl

NeaaUIEAS a3 AN IINe 2,304 nau IAmad laislaunNuanLeuALeR A1UU 480 wgu uavilatilinaaaumn

v o

IARTHARLELALBANAUTL NPSEM Tugiaase Ineis indirect competitive ELISA l5tadlaizunnanueufuasdy

a

U NPSEM Nanuudiindiu 5 lulasniusieladans a1usu 61 Mg AIRN3199 5 UATIARENAINARLOWALRAWS lAUiU

419 NPSEM 41121 16 e douisadon 403 uqu lludaueudves dimad la3launfuanuauiuesse NPSEM

61 v lvinliidulaauaen

v v
o o

o

7 3 NNIAARBNTARNNARLAUALAA 1AA3 indirect ELISA a1nN13




AN 5 NSARLARNLEAR bLSIANINHAALAUALBARANNAMNAINITD LUANFAUNLE1S NPSEM lusiaase

meRs indirect competitive ELISA

AINITAANAY

LAINIANNEND

=)
ARU 450 U1lU

ANNSARNAY

WHINANENT

ARY 450 ULU

AMISAANAY

WHINIANENT

ARY 450 ULU

ANNTAANAULES
ANNENIARY

450 U LULNAS

wau Lng v \ng g INAT wau
PBS | NPSEM PBS | NPSEM PBS | NPSEM PBS NPSEM
4/5A 0.61 0.13 11/10G 1.23 0.15 1211A 0.89 0.12
1/4A 0.82 0.12 1/6H 0.64 0.16 1/10B 0.76 0.16 2/8F 0.79 0.11
2/11B 0.93 0.23 2/11F 0.51 0.07 3/3A 0.73 0.13 3/3F 0.53 0.08
3/5A 0.53 0.07 3/9H 0.53 0.08 4/3A 0.88 0.21 4/10B 0.60 0.09
A 0.78 0.12 TI2A 0.71 0.10 7/12B 0.66 0.09 7/3C 1.08 0.15
7/5C 0.75 0.12 TI6A 0.97 0.15 7/6C 0.71 0.13 TITA 0.63 0.09
7/7D 0.68 0.13 7/8A 1.39 0.32 7/8B 0.69 0.14 7/98B 1.32 0.17
7/9C 0.73 0.12 7/10B 0.79 0.11 7/10C 0.85 0.18 7TM1A 0.70 0.11
711C 0.60 017 711D 0.86 0.14 7/12C 0.53 0.11 7/12D 0.52 0.12
8/3D 1.10 0.19 10/4D 0.61 0.15 10/5C 0.61 0.14 10/6C 0.93 0.10
10/7H 1.05 0.25 10/8H 0.61 0.11 10/10B 1.04 0.18 10/10F 0.56 0.08
10/10H 0.93 0.12 10/11H 0.96 0.10 111D 0.60 0.12 111E 0.54 0.08
111G 0.60 0.16 11/3H 0.81 0.11 11/5H 0.80 0.1 11/6H 0.63 0.12
11/TH 1.24 0.32 11/8G 0.81 0.14 11/9G 1.06 0.21 11/10E 1.08 0.15
11/10F 0.79 0.35 11/10G 0.66 0.15 11/10H 0.73 0.12 11/11H 0.88 0.14
11/12H 0.66 0.16 12/2B 0.87 0.14




v 1
anturgad e lauinanueuRueAuazduiu NPSEM lugilaass 1nvin Subclone Tngds Limiting
L ° o ° o A A o = a = v WY o a v o
dilution 411w 3 A3 wazinsAnRenlrauTIAINARLaUALER uLazAL 1Aty NPSEM Tugddaseliauan 40 Taau
3 v A o 3 AI o rdl v =3 1 <3
AINEAANGNFIU 3 NN A 11/10G ,12/1A uaz 4/5A AtuandlunIANWIN insisauuaasna dougudslu

Tulnsiauman uaziiuenmsaemad linnmadeurMaNisel
= s ﬂy kg a d
3.4 MsAnansziiawsvradlnlulaauaawaumuas

Aﬂl o =3 a :/I [ o dy rlﬂl =3 ¥
Waniniafiugag lauilaniys 40 laau wdudalululnsiaumas uaziiermsdssgadniivlinmeaey
AINAINNTnlUNNINAR LA UR LB ATEEAR tAYAT indirect ELISA WUG1 @A s laU3ANIL19tAa UL ANITNAR
s A o de o o Ao v
WBUALDR AILAAINATWANT1T 6 TnauntasuAnuauRLan A 1uan 27 Taaw LHun vunawe 1,2,3 4 5,6 ,7 8,14
=2 o g dgl v v
15,16 ,18,20 ,21 ,22,25 ,26 ,37 ,38 ,39 ,40 ,41 ,42 ,43 ,47 ,48 uaz 49 asthlaaumatlineaeuadinidniuaes

e

a ad = ]
LL’P]‘LLWLI@WV]LﬁﬂJ’]z’&@Jiuﬂ"l?‘ﬂﬂ@ﬂﬂ@m&ﬂﬂmﬂujﬂﬂiﬂ



AT 6 WAAIAINITAANAULAINIAMNENIAAY 450 WITULNAT AINNISNARALUAUALIDR LUBIMTIRLS

VIRAT bAAINNSLA LT WAL EAR 1AEAE indirect ELISA

Traulaudlann | AMmsaanduuas | Taaulaudlann | Ansaanduuas | Tpaulausiaun | ANsaanauuas
fanuenaafu fArnueanfy fAanuzAay
URHELA 450 unluLums e 450 wlulums URHELRY 450 uluLums
1 1.36 2 1.20 3 1.41
4 1.40 5 1.49 6 1.39
7 1.42 8 1.53 14 0.87
15 0.90 16 1.10 17 0.12
18 1.08 19 0.21 20 1.08
21 0.90 22 0.74 23 0.19
24 0.42 25 1.06 26 1.23
27 0.1 28 0.10 29 0.07
30 0.14 31 0.12 32 0.51
33 0.10 35 0.10 36 0.11
37 1.51 38 1.41 39 1.46
40 1.45 41 1.52 42 1.53
43 1.43 47 1.58 48 1.53
49 1.44




3.4.1 NMIMAMH NI URURA NNz AN IALAT indirect ELISA

= a : = a a  ad e & P
Wasannlauilauusazlaauiaonuainnsnlunisndnueuivennunnsnany wasudunennls
P a = Py PR | o & o & a = Py -
A3 ANHENIULAUA LB A TN IRLUTA R LFRENUNUEN R9NNNTIREANUEUALA IBNMNTRENTAR Lnt
v v v
1NBMN9ALIAI 24 TAAUW N1INNI9IRBANN 2 5,10 ,20 UAT 40 W AMNAIAL (A nnsduiulfiaasiag)
whguiiauiuemsasamasn lignianans innnsmeasulaeis indirect ELISA lABNAINI91ADAWNNINNZANEIAH

) = Yy o o & ' a  aa = | o v o laaa
V’Y‘Iﬂq?@lﬂﬂ@uuﬂ\ﬂﬂﬂLﬂﬂﬂﬂu@qﬁqTWVLNQﬂL“]ﬂ@q\T LL’&?NKNLLﬂum‘]_lﬂﬂL"Q@"\']\TN']HV]Q@]LW]?;NV’\\ﬂﬂﬂ"lﬂqi‘wqﬂ{]ﬂi‘ﬂq'@\?@ﬁ

v 1
o

AMNNANIINAZAL WUI ANIFIRBA NN AN RAaTAe Taaunliimaans THuA MuIeaa 14,15 ,16 ,18 ,20 WAy 25
IAAUNIABANY 5 LAY 10 Win MHWA UNIELAT 26 LAY 38 AINAIAL TAAUTAREANT 40 Win MAWA UNNEaY 1,2 ,3 4,5 .6

,7,8,39,40 ,41 ,42 ,43 ,47 ,48 WAT 49 NANINARALIAILAAI IR 7



AITIN 7 UWAAYAINISAANAULAITIAMNENIARY 450 WITULNAT AINNITUIANNLTNTUARILAURLDAN

winnzanlun1svind Jngen Tneds indirect ELISA

Taaulauslaun AMIAANAULASTIANENIAAY 450 WTULNAS / 13BANS (1%1)
e lalldaans 2 5 10 20 40
1 1.29 1.40 1.44 1.43 1.37 1.35
2 1.38 1.39 1.38 1.38 1.37 1.28
3 1.46 1.44 1.54 1.49 1.43 1.27
4 1.07 1.49 1.55 1.53 1.56 1.48
5 1.45 1.62 1.61 1.66 1.56 1.44
6 1.60 1.69 1.70 1.70 1.65 1.58
7 1.57 1.60 1.57 1.54 1.45 1.35
8 1.44 1.57 1.56 1.57 1.48 1.37
14 1.73 1.45 0.83 0.56 0.12 0.11
15 1.74 1.32 0.65 0.32 0.13 0.12
16 1.82 1.51 0.76 0.45 0.22 0.10
18 1.23 0.94 0.41 0.25 0.13 0.11




= ' ' = = = ¥ @ a o=
M199N 7 (AR) LLﬂﬂ\?ﬂ'\ﬂ'\‘i@ﬂﬂﬂuttﬂﬂ'ﬂﬂ’)’]&lﬂ'\'}ﬂﬂu 450 u'ﬂ:umm‘ AIMNNITRIAMNNLUANUAURABDILDUAUB AN

vinnzanlun1svind Jngen Tneds indirect ELISA

Taaulauslaun AMIAANAULASTIANENIAAY 450 WTULNAS / 13BANS (1%1)

e lalldaans 2 5 10 20 40
20 1.16 1.04 0.84 0.67 0.45 0.27
25 1.04 0.97 0.82 0.62 0.39 0.29
26 1.28 1.22 1.12 0.98 0.84 0.59
38 1.22 1.22 1.19 1.20 1.11 0.92
39 1.41 1.41 1.43 1.45 1.43 1.42
40 1.45 1.53 1.41 1.51 1.47 1.69
41 1.55 1.58 1.67 1.67 1.61 1.57
42 1.54 1.59 1.58 1.59 1.58 1.51
43 1.56 1.53 1.57 1.57 1.57 1.43
47 1.64 1.60 1.62 1.60 1.58 1.57
48 1.56 1.53 1.47 1.47 1.45 1.32
49 1.20 1.21 1.33 1.41 1.46 1.39




3.4.2 MaagauANatnzedinulnaueauenives Tneds indirect competitive ELISA

¥ (% o

lnlulaaueaueuivedflinmageunisindiedniuarslunguuazuenngululnsyusu

#2235 indirect competitive ELISA iuansaunag lungululnsyusu visneg lugtlanssdiu 16un FZD FTD NFZ uay

NFT an93tlwunualadt 1un AOZ AMOZ SEM uaz AHD ans3tlayius liun NPAOZ NPAMOZ NPSEM uaz
NPAHD gsuanngululasyusuiiinnmaaas e CBA Tuduansilfluniaasuuasayiusans SEM iflu CPSEM
arslunquendidous lhun rasusiniines Gwsaenandu eendwnslardu wnsloadu nendlondu uazans
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19A18de 3.4.1 TuaswmatiiAdindu 10 lulasnfuseNadans AaeAT indirect competitive ELISA wudn Tulu
v ]
TnaueauauAveanna 22 Taau Havnansnlunisduiu NFZ waz NPSEM lugl@aseld dantsmindjisenlidanag
A -ﬂ' A ] ° aaa o Aﬂl u’/’ ¥ o v a o a dd’ 1 a o
AANAULAINAAAINABL SN 0.1 — 0.3 dauneinUfTeduansaupiuliidlnfiAesiuueuiue i ldFusa
N - a d' . o
wivdudusiansarany PBS HAnnsganaunasiinnnuenanan 450 wiluiues Useanm 1.2 - 2.0 Aauanslumnisad s

wanedn uauiveaynsa linnUjieniuansdoau wiinanizil NFZ uaz NPSEM wintii



= ' = = = aaa 2
F1TINN 8 Llﬂﬂﬂﬂqﬂqﬁ'@ﬂﬂ@uuﬂﬂ'ﬂﬂ'J']NEl']’Jﬂ‘au 450 u'ﬂ:uluﬁl? qqﬂﬂq?ﬂﬂﬂ'ﬂuﬂgﬂ?ﬂ'\‘ﬂ"l“‘ﬂ'ﬂQTNTu

TrauaaLauduanAadlsiunanuazuannan lulnsWusy
qQ q u

&19 / WauALaA ﬁhmfa‘@mnﬁuumﬁmmmmﬁ'u 450 WluLuAS
e[
1 2 3 4 5 6 7 8 14 15 16
FzD 1.75 1.75 1.55 1.72 1.64 1.94 1.45 1.70 1.75 1.72 1.82
AOZ 1.77 1.64 1.35 1.66 1.62 1.83 1.38 1.62 1.62 1.60 1.70
NPAOZ 1.72 1.62 1.40 1.66 1.61 1.83 1.40 1.61 1.67 1.72 1.77
CPAOZ 1.65 1.68 1.43 1.75 1.65 1.84 1.43 1.68 1.61 1.75 1.79
FTD 1.79 1.74 1.48 1.77 1.71 2.00 1.43 1.71 1.68 1.61 1.64
AMOZ 1.74 1.75 1.54 1.75 1.68 1.86 1.42 1.69 1.77 1.77 1.82
NPAMOZ 1.76 1.76 1.49 1.72 1.70 1.88 1.48 1.68 1.76 1.78 1.80
CPAMOZ 1.76 1.72 1.48 1.72 1.69 1.87 1.45 1.73 1.75 1.71 1.79
NFZ 0.13 0.14 0.13 0.13 0.12 0.14 0.11 0.13 0.26 0.25 0.43
SEM 1.67 1.63 1.40 1.58 1.55 1.74 1.35 1.66 1.68 1.65 1.81
NPSEM 0.11 0.10 0.12 0.10 0.11 0.09 0.10 0.10 0.14 0.13 0.14
CPSEM 1.65 1.74 1.51 1.78 1.69 1.92 1.45 1.74 1.77 1.77 1.89




= ' ' = = = aaa [
M99 8 (A1) LLﬂﬂﬂﬂqﬂq?QﬂﬂﬂuLLﬂﬂ'ﬂﬂ’)"luiﬂ')ﬂﬂu 450 u'ﬂ:uLNﬁl? '61'1nn']ﬁ“VImﬂ@uﬂgﬂﬁﬂ’l‘n’m‘u’ﬂﬁuiu

TrauaauauduanfagIslunguuazuannanlulnsyusu

&19 / WauALaA ﬁhmsgmnﬁuumﬁmwmmﬁlu 450 WlULNAS
NNeLa

1 2 3 4 5 6 7 8 14 15 16
NFT 1.62 1.61 1.40 1.58 1.52 1.72 1.34 1.58 1.56 1.57 1.62
AHD 1.67 1.66 1.40 1.64 1.64 1.80 1.35 1.65 1.62 1.61 1.67
NPAHD 1.70 1.75 1.52 1.70 1.63 1.83 1.30 1.64 1.62 1.66 1.72
3-Carboxy benzaldehyde 1.73 1.74 1.47 1.76 1.67 1.85 1.38 1.67 1.70 1.74 1.71
Salbutamol 1.72 1.67 1.48 1.74 1.65 1.88 1.40 1.69 1.73 1.73 1.74
Clenbuterol 1.71 1.69 1.40 1.70 1.68 1.85 1.41 1.67 1.72 1.74 1.75
Chloramphenicol 1.76 1.58 1.34 1.60 1.55 1.79 1.28 1.58 1.34 1.39 1.47
Ciprofloxacin 1.77 1.72 1.62 1.75 1.68 1.85 1.32 1.64 1.56 1.52 1.61
Oxytetracycline — HCI 1.78 1.68 1.37 1.71 1.69 1.90 1.43 1.66 1.58 1.59 1.67
Tetracycline - HCI 1.76 1.71 1.49 1.74 1.70 1.93 1.40 1.68 1.63 1.63 1.71
Doxycycline hydrate 1.78 1.74 1.50 1.77 1.77 2.00 1.48 1.68 1.64 1.63 1.76
DMF (1:50) 1.58 1.80 1.59 1.72 1.72 1.85 1.50 1.70 1.75 1.75 1.85
PBS 1.73 1.68 1.51 1.72 1.70 1.89 1.47 1.71 1.73 1.74 1.82
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&19 / WauALAA ﬁhm'a‘@mnﬁuumﬁmmmmﬁ'u 450 WlULNAS
i EN LIS
18 20 25 26 38 39 40 43 47 48 49
FzD 1.13 1.26 1.31 1.64 1.59 1.84 1.45 1.44 1.86 1.43 1.77
AOZ 1.35 1.43 1.39 1.56 1.50 1.80 1.34 1.26 1.66 1.29 1.60
NPAOZ 1.48 1.54 1.52 1.68 1.54 1.84 1.36 1.35 1.77 1.38 1.64
CPAOZ 1.49 1.60 1.58 1.76 1.55 1.88 1.40 1.33 1.78 1.38 1.65
FTD 1.32 1.56 1.39 1.79 1.76 2.11 1.58 1.64 2.06 1.64 1.90
AMOZ 1.50 1.62 1.61 1.77 1.57 1.94 1.42 1.38 1.80 1.37 1.66
NPAMOZ 1.43 1.58 1.59 1.78 1.59 1.95 1.41 1.37 1.77 1.37 1.61
CPAMOZ 1.40 1.54 1.52 1.70 1.48 1.87 1.35 1.29 1.73 1.30 1.61
NFZ 0.16 0.16 0.15 0.30 0.16 0.27 0.17 0.14 0.21 0.17 0.25
SEM 1.18 1.28 1.22 1.51 1.51 1.85 1.28 1.33 1.81 1.35 1.67
NPSEM 0.16 0.15 0.14 0.16 0.13 0.14 0.13 0.18 0.20 0.14 0.18
CPSEM 1.21 1.34 1.27 1.63 1.64 1.97 1.37 1.42 1.84 1.44 1.75
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&19 / WauALaA ﬁhmsgmnﬁuumﬁmwmmﬁlu 450 WlULNAS
NNeLa

18 20 25 26 38 39 40 43 47 48 49
NFT 1.69 1.35 1.27 1.51 1.66 1.92 1.46 1.47 1.88 1.59 1.82
AHD 1.32 1.38 1.31 1.53 1.73 1.95 1.50 1.56 1.89 1.56 1.89
NPAHD 1.35 1.47 1.43 1.73 1.76 2.01 1.59 1.56 2.00 1.62 1.97
3-Carboxy benzaldehyde 1.36 1.47 1.53 1.74 1.79 2.03 1.61 1.59 2.09 1.62 1.96
Salbutamol 1.32 1.46 1.45 1.75 1.80 2.05 1.58 1.53 2.02 1.55 1.88
Clenbuterol 1.28 1.46 1.42 1.72 1.75 2.04 1.56 1.58 2.02 1.16 1.94
Chloramphenicol 1.20 1.25 1.21 1.62 1.50 2.09 1.34 1.44 2.01 1.64 1.76
Ciprofloxacin 1.18 1.39 1.29 1.54 1.75 1.93 1.47 1.52 2.02 1.55 1.85
Oxytetracycline — HCI 1.34 1.38 1.32 1.65 1.77 1.98 1.49 1.58 2.09 1.67 2.00
Tetracycline - HCI 1.40 1.41 1.38 1.64 1.77 2.04 1.58 1.59 1.97 1.66 1.93
Doxycycline hydrate 1.30 1.46 1.35 1.77 1.73 2.07 1.53 1.50 1.99 1.60 1.86
DMF (1:50) 1.16 1.23 1.21 1.50 1.52 1.83 1.36 1.34 1.72 1.30 1.65
PBS 1.23 1.29 1.22 1.44 1.51 1.79 1.45 1.40 1.77 1.43 1.71




3.4.3 Mmadau Axreslniulraueaueuiuen 1neds indirect competitive ELISA
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annisiiniulnaueauaufuen 22 tnau MinUfiseanizit NFZ uaz NPSEM lugi@asy R
TAauwanduNInageuAnnlifea1siae 2 fa Aaeds indirect competitive ELISA Tneiudsaasdinduvesansidu
1,000,750 ,500 ,250 ,125 ,62.5 ,31.25 ,15.63 ,7.8 ,3.9 az 0 wrlunfuseladans muatsu nauniulnlulaauea

o o o - dvy . o r o, .
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Tanasauanalunnsed o wudn Inaununeee 1 — 8 ,38 =40 ,43 RS 47 — 49 BNLﬂuim@uﬂmmmmqumu

A \ , o A aa £ a4 o , Ay
11/10G dAN |C50 @%1‘1&‘1’]']\1 13 -40 uqiuﬂiﬂﬁ]@u@@@ﬂi Gﬂﬂﬂﬂqmqﬂqqtﬂ@uﬁﬂqﬂl@‘ﬂ 14 -16,18 ,20,25 LAY 26 '1/]1@

' ' v
' A o

s % 2 a ' | o a aa | ay v o
AMNLEARUQNAU 12/1A B HA1 IC,, ogludae 50 - 113 urlunfusediadans WWatiAn IC,, NlA129%3 2 a1930

AnALefimuinsialiandnu (% cross Reaction) Augms
wWelauinisinnlizandau = (IC,, 189817 NPSEM / IC,, 189817 NFZ) x 100

wudrAnlefisuinaialjisendanaesans NFZ agiidsznnns 10 - 60 iwediaus



51U7 3 neluansmisnagauaNuInnizrasialulaauaaLausuanfAadns NFZ

sun 4 NFNULEAINITNARAL AN UNIIRIINIUIAAURALAURALRARDENS NFZ (A1)



gﬂﬁ 5 NSINLAAINITNAFALAMNAINLNIARIIN UL AR URALAUALDAARE1T NPSEM

5uU7 6 nsuanInIsnagauANNAInnizraslnlulaauaaLauAuasfAagns NPSEM (Aa)



A197199 9 WARIAN IC,, wazidasiruanisiiadjizendialunisnagauanuanwizaadululaauas

LaURAUARAR®1F NPSEM was NFZ

waufiuan | I1C, unlunsunaianans) whadiiud | waufuan | 1C, W lunfudaiiadans) wladigun
nENEAY NPSEM NFZ e nENEAY NPSEM NFZ e
Ufisendn Ufjisendn
1 18.7 113.5 16.5 18 56.0 237.7 23.6
2 19.8 119.0 16.6 20 61.5 199.4 30.8
3 16.1 99.9 16.1 25 50.3 145.2 34.6
4 154 124.4 12.4 26 108.9 176.0 61.9
5 16.3 113.7 14.3 38 17.5 124.6 14.0
6 20.2 134.0 15.1 39 39.9 249.3 16.0
7 14.3 94.8 15.1 40 15.2 120.5 12.6
8 13.9 121.5 1.4 43 13.1 1311 10.0
14 75.8 236.9 32.0 47 30.9 199.6 15.5
15 71.2 253.5 28.1 48 13.3 133.8 9.9
16 1131 278.6 40.6 49 29.9 218.5 13.7




3.4.4 n13m3ragellelainluelululraueauauiuen

v
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annsnagevlelalniaesdululraueaweusivenina 22 Taau lnauilfsnanaaduguéiv 11/10G
-ﬁ' % 1 o a = a ) & b4
Fliun wneae 1 - 8,38 — 40 ,43 UAT 47 — 49 AU 15 taau uwewAvesualia 19G, daulpauanizasugusiu
12/1A 319w 7 Taau 1Hun msnenas 14 -16,18 ,20 ,25 WAz 26 AIIANLIN weuAveAITuTln 19G, LAY IgM ALAAS

um13799 10

A19199 10 LL@I?NF’hﬂ’]‘a‘@ﬂﬂauLLﬂ\‘lﬁﬂ’ﬂNﬂﬂQﬂau 450 W ULNAT "T]ﬂﬂ’]‘a‘lﬂ‘é"l'Qﬁﬁvl’ﬂt"ﬂ‘lﬂﬂ‘llﬂﬂiﬂiuiﬂﬂu’ﬂﬂ

WAUAUAA LAeAT indirect ELISA

waURALAR ﬁhme@mnﬁuumﬁmwﬂwﬂﬁlu 450 WNTULNAS
WHELAY
I9G, 19G,, 19G,, 19G, IgA IgM
1 0.1 0.19 0.12 1.02 0.12 0.23
2 0.1 0.18 0.1 0.94 0.1 0.22
3 0.1 0.17 0.1 0.84 0.12 0.22
4 0.05 0.05 0.05 0.75 0.05 0.05
5 0.1 0.17 0.1 0.85 0.12 0.21
6 0.1 0.18 0.1 0.98 0.13 0.22
7 0.11 0.17 0.1 0.79 0.12 0.22
8 0.11 0.16 0.12 0.88 0.13 0.17
14 0.1 0.23 0.13 0.74 0.21 2.32
15 0.09 0.23 0.13 0.69 0.23 2.41
16 0.10 0.26 0.13 0.88 0.25 2.57




A599 10 (AR) WAAYAINITARNAUUAINAMNENIAAYN 450 WITULNAST annisasaamnlalglniluasluly

TAauRALAURLAR LA8E indirect ELISA

Ltauauaﬁ ﬁhms@mﬂﬁuumﬁmwmmﬁ'u 450 u’fiumm
2 EN Ik
IgG, 19G,, 19G,, I9G, IgA IgM
18 0.11 0.24 0.13 0.58 0.21 2.44
20 0.10 0.17 0.12 0.44 0.13 0.31
25 0.10 0.24 0.14 0.63 0.22 2.50
26 0.11 0.19 0.12 0.80 0.15 1.13
38 0.11 0.17 0.12 0.75 0.12 0.25
39 0.12 0.21 0.12 1.08 0.1 0.24
40 0.10 0.17 0.10 0.81 0.10 0.21
43 0.10 0.16 0.10 0.80 0.10 0.22
47 0.09 0.19 0.10 1.02 0.11 0.22
48 0.12 0.17 0.10 0.85 0.10 0.21
49 0.10 0.21 0.1 1.03 0.12 0.24




4. gagduaransrananisnaaag (Discussion)

TunssisanueumRaudniuaAnssfunynaaes wazlidmiuinaesuaiu 96 uau lunnsmeaau ELISA lag
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antaauiliwmantiasinnisAnaentaay 3 Taau anmagugusiu 11/10G uaz 12/1A Tagi@anaininaui

a

AuN30AuTL NPSEM 165 Aa A IC,, Angn 1un Tnaununaia 8 uaz 43 anumasugusiu 11/10G 98#N IC,,

a
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Haaans nua1au A mFulaaunnne e 25 anEasugusiu 12/1A 399URU NPSEM uaz NFZ 167 #d1 IC,, winriu
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n1ANUIN (Appendix)

laudlannlaaunvinnisiiundndalululnsiaunan

Falaau WHELAY Falaau UHELAY
11/10G/6H/7D/3C 1 12/1A/12B/5E/12E 26
11/10G/6H/7D/4B 2 12/1A/12B/5E/12G 27
11/10G/6H/7G/8D 3 4/5A/1H/3H/2B 28

11/10G/6H/7G/8G 4 4/5A/MH/BC/7B 29
11/10G/6H/7H/10B 5 4/5A/1H/8C/7TD 30
11/10G/6H/TH/10F 6 4/5A/1H/8CITE 31
11/10G/6H/8D/3C 7 4/5A/1H/8C/8B 32
11/10G/6H/8D/3D 8 4/5A/MH/11B/9G 33
12/1A/12B/3E/4A 14 4/5A/1H/11B/10C 35
12/1A/12B/3E/4B 15 4/5A/1THM1B/ME 36
12/1A/12B/3G/7B 16 11/10G/5C/6A/2G 37
12/1A/12B/3G/8D 17 11/10G/5C/6A/3F, 38
12/1A/12B/4C/11B 18 11/10G/5C/6F/5D 39
12/1A/12B/4C/12C 19 11/10G/5C/10F/5E 40
12/1A12B/4F/2G 20 11/10G/5C/2F 41
12/1A12B/4F/3G 21 11/10G/8E/4E 42
12/1A/12B/4G/6B 22 11/10G/5C/4D, 43
12/1A/12B/4G/6D 23 11/10G/7D/1G 47
12/1A/12B/5B/9D 24 11/10G/7D/12H 48
12/1A/12B/5B/9F 25 11/10G/7D/3E 49
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