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Thesis Title Prevalence of Toxoplasma gondii Infection in Dairy Cows and
Swines of Chiang Rai Province by Polymerase Chain Reaction
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ABSTRACT

The objective of this thesis was to determine the seroprevalence and distribution of
Toxoplasma gondii infection in dairy cows and swines in Chiang Rai province. Toxoplasmosis is
the important zoonosis in Thailand since this disease has an impact on public health. This study
was done by collecting 462 dairy cows and 150 pig blood samples from 9 districts of Chiang Rai
province. The blood samples were tested by Latex agglutination test (LAT) and polymerase chian
reaction (PCR). In dairy cows, 9.1% (42/462) were found positives by LAT. In swine, 12.7%
(19/150) were seropositives. None of these samples were found positives by PCR.

Mae Chan district had the highest prevalence (20%) in dairy cows while Mae lao and
Phraya meng rai district had all negatives. In pigs, Mae Chan had the highest number of positives
(21.7%, 18/83). Chiang Rai was endemic for T. gondii infection since most district was 7.
gondii’s seropositive. This result indicated that 7. gondii infection among food animals might

have an effect on human health in Chiang Rai.

Keywords: Toxoplasma gondii / PCR / Latex Agglutination Test / Dairy cows / Chiang Rai
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AUV UVDIFT UMY 1:128 gaa1sazateinvqy D 11 25 ul wldlunqu E Af
' < o q Yy Y Y 9 Ay 1w o

msazaeeg 25 ul 5aiu 50 pl IR laanududuredsuminy 1:256 uaziimsge
MINMgN E 80011 25 pl ldvgu E a15aza100g 25 ul AAN 109 suspension Y9I T. gondii

a9

] ' H 4 2 H
antigen 25 pl aaNIvaUENAULDY H iegnavesdsuinagon asne inguugl no 1 Au

Q U

£l
=< 1

Tagdvasiimstlad plate oflosnumsszive nazeunaluiujslueunalasganyus
. Y o o o ] A o I I YA [

Y94 latex particle  819UAINUU LAz IanvuziTuIInaman Tvdeduilunaay (@199
1J3euIiio R negative control serum) 41 latex particle TU¥ay UMITUAINUBE AN 9

v I Y = Y = 4 v A 1 A = 4
nszveananiosdann Tiowwa +1 99 +4 nasimsaadulunmseuraeuaued lames

Y . 9y dq 9 dysl a = 4 ' A Y

1439 serum diluent g ldnauan lumsnaaesiinueuaued lamesunnimieminy

A ] Y o ' A g
1:64 amﬂwwamﬂ UANINININ 1:64 ﬂmuﬂuau
3.4 Msana DNA

Tumsneaesvzl¥33ana DNA Tag2T Phenol Chloroform 1:1 (Boom et al., 1990) Tag
Suiumssail waudodudeaiiiulunasatlostumandsialu Citate 1110 2.5 Taaans
3.2% (0.015 Molar, Sodium Citrate, Fushino®, U3H% aa0awe n31 §1ia) 112w 100 pl fiu
D-solution 314U 500 pl (U811 5 W 10N Chloroform 150 pl t1ag Phenol 150 pl g 1MUY
10 1t 1114 Centrifuge 1 13000 501 W 5 11fi gadauladuuuid DNaegldluvaoa

Tvsivuia 1.5 ml 11 191@ Chloroform 150 pl a2 Phenol 150 pl tvé1uau 10 w1 1114
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Centrifuge 71 13000 50U W1w 5 W17t gaduladiuuudedl DNaegldlunasalnivia 1.5
ml 11 Chloroform 150 ul 1A% Phenol 150 ul 1wéuu 10 wad 11111 Centrifuge #i 13000 501
Wi 5 i gadauladauuudad DNA $1uau 400 ul egldlunasalmiving 1.5 ml @y
Absolute EtOH 1000 ul 10137 -20 essrusaidoa sauin 11111 Centrifuge 71 13000 501 w1
10 Wit DNAeg@uEgamTazaed L U5y SDNATRgd L IAneen Uy i@y
75% ETOH $191 700 ul el llazaeindenieasfiandiseennnazneunnuniaz s 10
1'l1) Centrifuge # 13000 50U WM 5 WAT 1Y 75% ETOH 11491 700 ul tive 1 lilazarende
WiemsfandieennnazneuuUAIaz 5 1# 1111y Centrifuge 7 13000 501 11U 5 W77
AAE1302A1099N11A1 Air dry DNA pellet 152111 2 517209 12 TE buffer pH 8.0 $119% 35

B39 20 esrusaFed mohu 131991 PCR ¢de'ly

3.5 M358 D — solution

=\

#151A3N 1% Guanidine thiocyanate, Sodium citrate, Sodium lauryl sarcosine MIATON
D — solution $143U 250 a@aN5 %4 Guanidine thiocyanate $113U 125 n3u ladinnes 500 Tadans
Y v

@ (DW) 314U 146.5 iadans 1aald magnetic bar stirr Ngmundl Uszuim 65 — 70
~ 1 =1 A =\ I y 1 ] 1 9

perIaITed aunNasiativzazats e aatazaailudsazarela Yuae ldnag udn

AV 0.75 M sodium citrate 31171 8.8 VaaaNs (pH 7.0) stir Gi’ﬂﬁﬂﬂqij (10-20 '3mﬁ) 14 pipett

. i Y 1 ~ o o . T Y A . !
AAT1T sodium citrate LAIABDY € nenadludnnos NAIUY stirrer 14A09TA stirrer 1d 10%
Y
Sodium lauryl sarcosine 311U 13.2 Hadans (ldilou Sodium citrate) NN stirr Aol5EUY
Y
5 Wi mensazatelavialSudTunsens (250 /500 / 1000 Hadans) uduausin (Deionized)
1% 18151105 250 Hadans 11vIA Adjust @151 check VIR Tiansazaatniu
. . d' [ a 9 a Aaa . . =

M@ D — solution 910VIA Adjust NUTVYUT1A5 1A 250 Hadans W stirr VU stirrer DRYTEIIV
= . A a 3 A Y A ¢ A o <]

3 -5 u1f Ma1s D — solution Massmasusoviesluriaivionosaiiotlosnumsgnudauny

a

T Runesngungil neulddowvdrvianou

QU
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3.6 M3NUTY DNA U049 genomic DNA g PCR

m3l#35as19 a5 1lgnse1gn 19 Tnamerse (PCR) dufiumsdail 19 DNA frunns
asdouammi iy Tag3EPCR Taufmia PCR condition §971 1064 Primer TOX4
(CGCTGCAGGGAGGAAGACGAAAGTTG) 8¢ TOX5 (CGCTGCAGACACAGTGCATCTGGATT)
ﬁﬁﬁmﬁia"lwﬁfjﬁmﬁ’u DNA 3iun tins11anluinsoq Themocycler, Bio-Rad %o
MyCycler " Thermal Cycler PCR Smsuido 7 gondii @IHAN YTTNoVUAIY 14.2 ul dH-O,
1 ul PCR buffer (50 mmol KCl, 10 mmol Tris- HCI), 1 pl dNTPs (Pharmacia Biotech) 60 mM
Tris-HCI (pH 9.0), 15 mM (NH4)2SO4, 2 mM MgCl2, 0.8 pl Primer TOX4 0.5 uM, 0.8 ul Primer
TOX5 0.5 uM, 0.2 pul TagDNA polymerase, (Invitrogen-Brazil) 1 unit, 2 ul (1 pg ) DNA
template 39WUTNIATHITY 20 ul wes It undes PCR TaedaTalsunsuley
Sufiumsad iy Taeisu DNA synthesis 1 5007 94 paruaiFod w1y 10 w1f 1N PCR
amplification 35 591 Denaturation 1 59U: 94 IR UYATEA WIU 1 U Annealing 1 39U: 55
par AT Ul 1 U1h Extension 1 50U: 72 oasiaaifod U1 1 U1H A0 Final extension
1 5’0"U‘ﬁ 72 o9A AT WU 10 W1 Wawan PCR ‘ﬁlhl@g]}m‘l/ﬁ Electrophoresis Tu 1% agarose gel
¥ Strain §10 Ethidium bromide 0.01% 11U 5 11 ez widadamiazein uiulsz 15
11 14 Gel 11818 1uMaN1814 Utraviolet 92170 band 4110 529 bp Faidwuiianale’lng

NN 3.2

CTGCARGGGAG

GAAGACGARA

GTTGTTTTTT

TTGTTTTTTT
CGTTTTCTTT
CACAGAAGGG
GGAGGAGAGA
TGGGAAGCGA
GGGTGGAAAA
GGCGGAGAGA
BAAGGGAGGAG

TGACTCGGGC
TTTTGACTTT
ACAGAAGTCG
TATCAGGACT
CGAGAGTCGG
AGAGACACCG
ATTGAAGAGT
GAGGGGTAGG

CCAGCTGCGT
TTTTTGTTTT
ARGGGGACTA
GTAGATGAAG
AGAGGGAGAA
GAATGCGATC
GGAGAARGAGG
AGAGGAATCC

TATTTTTTTT
CTGTCGGGAT
TTCACAGGCA
CAGACGCGAT
CCGAGGGTGA
GATGTTTCCG
CAGACGAGAC
GCGAGGGAGA
AGATGCACTG

TCTTTTTGTT
GAGACCGCGG
AGCTCGCCTG
GCCGCTCCTC
GGATGAGGGG
GCTTGGCTGC
GACGCTTTCC
CAGAGTCGGA
TGTCTGCAG

TTTCTGATTT
AGCCGAAGTG
TGCTTGGAGC
CAGCCGTCTT
GTGGCGTGGT
TTTTCCTGGA
TCGTGGTGAT
GGCTTGGACG

d' o v A a J dy .. Ay ¥ )
MW 3.2 §19utanale InAvede T gondii Yu1A 529 bp N 1@91AN15931 PCR
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3.7 Gel electrophoresis

o [

% 4 A A @ Y

69 qﬂﬂ‘im wazansadl nlydmsy agarose gel electrophoresis 1A Gel chamber,
Power supply, Gel Documentation System, Bio-Rad Microwave 10 LG 1nT09%9 UV
transilluminator 37431 1 1A504 Pure’ " Agarose, Bio— Rad, loading dye, Bio-Rad Tris-acetate
(TAE) Bio-Rad, Ethidium bromide, Invitrogen 113 IATeNIA agarose 1% 11 6XTAE U511a5

9

50 Aiaaans ¥ lUnauny Deionized 314U 9 19111150 450 Hadans laUSuIATNIrNA 500
A Aaa 1 A Aaa A a o A a Y Y I zﬂy
Uaaaag LU 100 Waaang MWW@'NGI,L! agarose 100 Waaniy mmsm”la Wﬁﬂﬁlﬂlﬂu!uﬂ

A

@ ) 1 { [ 4 o Qy ™
@ernu i ldgulud luTasnw 8 LG auazaailuilo@ennuy 1anaBaunsziigurgi
~ 09}1 a o [ =\ Yy A d‘ Y a
anaaszua 60 saruwaFea Mntuma luNuHd M DRI suvad 1d8Y comb tite 11ina
9
o o ' o i a (<% o 1 . a
vaudmsuldasarediana Ao agarose u¥9da 1l 1aTugge electrophoresis 11 1 X TAE
AWNIWAAIAT comb ©ONIINDA 1190819910 PCR product 3 11 1n580A5 1AW 6X loading dye
9 '
$wau 2 pluaziinau 1l wauswiu wdnilivees lunquia shimsuen Tagldnszud
s S o { ) s
Tu#hr 100 Tradruealszum 35-40 il amiusiueadn 14 lusluaisazate ethidium
. ~ Y o 1 gl M) A A o w Y
bromide (0.01 mg/ml) Yszuar 5— 15 wH udnih lduslndindu 15 w1 e 9@ ethidium

9y 1
bromide #31iAUOBN INTUUAT DNA filsingnelduas UV



d
NalazITUNMINAADY

Au A
4.1 ﬂ1‘§!!ﬂﬂmﬁuﬂ1ﬂ!ﬁ@ﬂiﬂuﬁl!!ﬁ$'§Iﬂﬁ

o A & g & A Ay A o < o y
mmaﬂiﬂummzqﬂi ‘VILﬂ‘LIi‘L!Waﬁlﬂlﬂﬂm@ﬂ‘Vlhlilllﬁ'liﬂﬂﬂﬂuﬂ'liu"lliﬁﬂ wiluuen
Av A lg o 1) Y - a aa A o
FIUNOYTUUU u'1@ﬂﬂl|ﬂﬁ131u‘ﬂﬁﬂﬂ Microtube YUIA 2.5 WAAANT mam"lﬂmam“luma

2 ' v
ATV T, gondii 198735 LAT ¥4 1dHa MIWH 4.1

—

ot SCR1 SCR2 SCR3 SCR4 SCR5 SCR6

VYV V V V VvV X A A A vV V Vv

Y
ANULUVNUU

a Y a . . 1 @ as
MW 4.1 Waliiiunsing agglutination Tuuaazszau1aeds LAT
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[~} v a {1 § % o 1 Y ] a
INN NN U AR Latex particles NF01N 5 1ag 6 Fuiuroid19619 SCR 3 05110HA
9
1871 SCR 3 wuals1ngMsuAnNNsz 918904 latex particle TurgquNIaoIres Tuszay UINT W
ImstuAInuedIInaILg nTzea una1e LaginaNMInszegANIeNTTAUAMTUTU
A v Y ~ [ 1 ] 4' 1 A v v W 1 [
1:512 99791 SCR 3 Tdwauaniiszau 1: 512 @ruresdu q lununiimsdvainuluudazszan
Y Y KA Y [ o o ' A Ao o ' A
ANUAINTY 39D N MY dIMTVMINTIIAIRE1DUY UTINGHANITIITIUINAIDI1UADA

Tauy 1radan1s 19 4.1 Lagwans 19T U INAI0E1EHEATNT THHAAIA1519N 4.2

d’ lﬂa} U -7 = ad
MI9N 4.1 WaMIATIVNUTO T, gondii W Iauuludsniadessie 1aeds LAT

snnuilimauIn
811n0 UINAIVEN 2 losifudnnagn
1: 64 Aulyl
1Hoq 80 11 13.75
1ian 30 0 0.00
W 65 3 4.60
19 100 9 9.00
wayuiane 28 0 0.00
YUMa 37 3 8.10
e 52 3 5.76
uaithvana 35 6 17.14
U 35 7 20.00
33U 9 DUND 462 42 9.10

A 9

1013199 4.1 W Tavyluwad uneuusulinnugnuniga Ae Soeaz 20 5990911
launsunewmifhmans suneilos suneis suneyuaa sunewiae tazdunewiu g
o w 1 o ] o <
$oonz 17.14, 13.75, 9,8.1,5.76 LAz 4.6 MUSWY drudunewia1ass unongy e e
] A a a ; .. Y v A s 9
TuwuTsa Teaefalumsande T.gondii Tuadaniadosss anugninde Sooaz 9.1
Y
NNWANINABEI AT LAT ANNENVouTe 150 Tgondii TuTauy 1191 9 8100
o v 5 1 a o 4 a
fuaulaun 462 & wuaNNgNYedlsAdooaz 9.1 FININATIBUVRIRIAN D30I,

a 7 a o v a 7 A %
MNIUNI auﬂmma, uaz @01ns vanianad (2551) ﬂWUﬂ?WNﬁﬂ%@QIﬁﬂﬁluIﬂuﬂ 60 1153
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Y] @ { o v A I
Tauw 300 A lwvanaaz iuaninwauanduau 21 @ Aaduanuyn Sesas 7 uazsteau
P 7 &
VD49 Suteeraparp et al. (2542) N lamesveate T.gondii Julaunluwwananaislulauy
v A 9 v A I 9 <3 Y = [ dy A 1
119 @1 N l¥naun 4 i Aaidluanugniesas 3.4 szmulanmsansluuaaziuniuaneig
AU F1szeznaNAnEIALana1n Y audeilagiiu 9wy A2NgNVe415A Toxoplasmosis

9
TuTauugaau

v A
M3 4.2 WAMIATINNUTD T, gondii Tugns 1 IaFees1e 1aes LAT

) . L IuNlAnanIn L
N0 NUIUMIBLNG = wesiduannugn
1: 64 Yl
withviang 67 1 1.49
U 83 18 21.68
59U 2 21UND 150 19 12.66

1NN 4.2 WuNgns luduneuutulinnugnuiniige Avdoeaz 21.68 5090917
o 1 a Y a 4 ¥ 9
dunouiihvan Jnnugniosas 1.49 Taslianuynindeninuaiooas 12.66

Y
1INMINAane1aed5 LAT ANUYNUOUTO Tgondii  TUgns 112U 2 Sune $1u7u
o Y 1 dy .. o v A I 9 £
qn3 150 A1 1MNauINARI¥D T.gondii 311U 19 A7 AatluaNugnveslsnsosay 12.66 ¥4
1 A o 1 A, <3
VINNNFIBNUUDI AN LazADLY, 2547 NNUANNYNVEI15AT0ERL 7 17T LAT dziinla
9 ] v Y

NlunaagiuiNuana1enuLazIzezNANEMANANAUNDIIANUYENVOUTO T.gondii

2
lugnsgavu
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4.2 Msana DNA

¥a91Inana DNA 91ndeAv09 lauNLaygnsvodianiaFedsio a2033 Phenol
o {9 Y o . ]
Chloroform taz1i1 DNA 114 l1l# gel electrophorsis %ﬂﬂﬂ;]!muﬁﬂluﬂlﬂmﬂlm DNA 903 1Ay
[ t:' d' A [ t:' d’ v
AWAAATUNINN 4.2 1Az MNN 4.3 tazaAGNT AAAAITUMNN 4.4 LAz NN 4.5 WU
{ o I J a ' l {
DNA #afalddsingidluuon DNA vwaunnd1 2 Alawe wazdeldil DNA ogluidoad

ana wienazii DNA 114 lumsei pcr 14

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

2000 bp

MNWN 4.2 wam3sana DNA 1 l1daniaea Tau

1NN 4.2 wamsada DNA #i ldaniden TnuuTas Yo4ii1 CRI ¥oii 2 CR2 Hoaii 3
CRS ¥097 4 CR7 %07t 5 CR8 F097i 6 CR11 %0471 7 CR16 $047t 8 CR17 H04i 9 CRI8 Fo3di 10
CR19 %047 11 CR32 Fogii 12 CR35 $04a7i 13 CR39 Fo3il 14 CR40 Foil 15 CR42 Foii 16
CR43 %099 17 Marker Iaoaznuii %osfi 4. 5, 6, 7, 8, 11, uay 12 Usinguavdyauviie
VY04 DNA 411171 2000 bp

wadi ldainmsada DNA 7 1&nndealauy wutluueges bivsinguoudayaa
Ty ifleannySm DNA Tisnaudesinnuseeniimsgameluluszuiumseia
Tunnaduneuvesmaaiadeimamiaaisazats udaiUTedRis DNA udilSinaios

Fa lumeana lunsnazai 14 lumsia per 16
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1 2 3 4 5 6 7 8 9 10 11 12 1314 15 16 17

2000 bp

MW 4.3 wanaana DNA 71 laainiaea Tauy

1IN 4.3 wamsdia DNA fil8anideaTaunTas $osil 1 CR41 Fosit 2 CR100
Foafl 3 CR220 ¥04i1 4 CR239 F047l 5 CR240 ¥0471 6 CR269 ¥4l 7 CR290 50471 8 CR296
Foafl 9 CR297 5044 10 CR299 H09fi 11 CR302 ¥047l 12 CR309 H09fi 13 CR320 Fo4ii 14
CR337 %0471 15 CR341 50971 16 CR349 %0971 17 Marker TAsaznu %04l 1,4, 6,7, 8, 9, 10,
11,12, 13, 14, 15, 4ag 16 Y51nQuoudyaiavu1aved DNA 110031 2000 bp

wafi 189 nmsaia DNA fildnnideaTaun nuilunareses Usnguavdayanald
WWinetadany ie991n151na DNA fi§amnn udiiuieesd liasing 1esnnai DNA
Faonfimsgaelluszniumsada ﬂ?ﬂﬁmi@ﬂ‘ﬁﬂIl‘]JGlu‘]J"N%uﬁﬂuﬂl@Qﬂ"liﬁﬁﬂ faru

d' (% 3 ) Q‘ a ad Y
DNA ‘I/I‘]Ji']ﬂ;]%mﬂuuu gnsarhnulsunulaels PCR Ilﬂ



32

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

2000 bp

d' o Ay v A
MNN 4.4 HANITANA DNA Tlllﬂinﬂm@ﬂqﬂi

1NN 4.4 Hamsana DNA 7 ldainideagns lao 4090 1 Marker $0971 2 SCRI

%997 3 SCR2 %049 4 SCR29 %049 5 SCR67 ¥04N1 6 SCRE9 ¥0471 7 SCR72 %090 8 SCR74

%991 9 SCR77 ¥93% 10 SCR86 ¥047 11 SCR124 %049 12 SCR125 %939 13 SCR140 %047 14

SCR146 %937 15 SCR147 %049 16 SCR148 %099 17 SCR149 TagazwuI1 099 4, 5, 6, 7, 10,
11, 12, uag 14 Y31nguatdyg1avuIaved DNA 110031 2000 bp

Ay vy @ Ay ¥ A = 1 [l o Y

nah lavinmsana DNA @i laninideagns wuniivateyes idsnguovdyanm i

< A < [ [ A a = a o 9 A (= 12
MU lisanu (10991015 u1ar DNA 1 Fumadnuiissnse lull DNA ualiuig
¥o91l51ng 11999103 DNA TuilFunauin DNA AdsingFanuiy aunsorhuunulsum

Tae33 PCR &
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17

2000 bp

MW 4.5 WaN3ATI9 genomic DNA fdna lannideagns

PN 4.5 HAN1TATIY genomic DNA fiddaldnnideaqnsine Foafi 1 Marker
Foail 2 SCRO Fo4fi 3 SCR10 Foafl 4 SCR11 Fo4ii5 SCR12 Fo4ii 6 SCRI3 Fo4ii 7 SCR14
Fo4fl 8 SCR15 %04l 9 SCR16 ¥4l 10 SCR17 04l 11 SCR52 ¥047 12 SCR54 ¥4l 13
SCRS5 %041 14 SCRS9 ¥04f1 15 SCR73 ¥047116 SCR75 ¥04ii 17 SCR76 Tatagwudn ¥o4
1112 13 14 15 16 U5 nguavdyaavuiaued DNA 8100312000 bp

wadfi ldnmsaia DNA Aildninideagns wuh Tuoudyanasingluvaeses
usnoudaaaiivsng Wi lidany ieswndSum DNA 5 USinardes uSeieainli
7 DNA Ftonasinmsgameliluszniania wmzﬁm'i@,ﬂﬁq"lﬂ“luuNi‘;”umummmsﬁﬁ'ﬂ

(% :fl d' % 3 o Q’ a ag Y
a9y DNA NsngFamuiu auwnsniwunulsnalesds pcr lage i)
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4.3 HWav®IN15M PCR

]

1149111 PCR product ¥04A10819t000 Iauuh 141n%1n13 run gel Ysinguadanni 4.6

uaz Wi 4.7 41150 PCR product ¥84A2081000a8N5 U51NYHAAIMNT 4.8 1aznIwii 4.9

1 23 4 5 6 7 8 9 10 1112 131415 1617

1000 bp

529 bp

500 bp

NA 4.6 HAM5ATIY DNA inﬂigf’JE]é]\ilﬁﬂﬂiﬂuuﬁllﬂmﬂﬁﬂ PCR

1NN 4.6 HAMIATII DNA 1ndIed1aden Tauudremailn PCR Foafi 1 19
61?6@17% 2 Marker 636017;3 Negative control Gﬁﬂﬂ‘ﬁ4 Toxo positive control (529 bp) GI}EN‘ﬁ' 5 CR130
%047 6 CR80 %0471 7 CR67 Ho4ii 8 CR44 Fo4il 9 CR41 F04fi 10 CR3S Fo4ii 11 CR32 Fo4ii 12
CR17 %47t 13 CR16 Foqil 14 CR11 Fo4ii 15 CR8 ¥o3ii 16 CR7 $04i 17 Marker Tagaznui
Foait 4 Faiilu Positive control vz INgUALFYNAR 529 bp Farou daulugesdul
Unnguavdyanaliifiuudediala eldnansuiivauy

wafi l@a1nmsrii PCR iflefimsiiDNA i ldoiniden Tauniildnseaeunda i
DNA egnu Lisinguandyanaludesiiiu DNA vesdredrudealauuiiadald uaz
as9a0uuA231E DNA odua lisinguanuaudayasluving 529 bp Ty Fuaaely

<3 1 d” . A Aq Y o 1 1
W21 DNA V0u%0 T, gondii MIaoaN 1¥ana DNA 1aed19]a
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1 2 3 45 6 7 8 910 11 12 13 14 1516 17

1000 bp — -

s =

- 529 bp
500 bp | — -

— —

MWA 4.7 #an13n539 DNA %1ﬂﬁ’3f]8i%1lﬁ@ﬂ1ﬂuﬂ@91}’]flmﬂﬁﬂ PCR

1AM 47 HAMIAIIDNA Indaediudpalaundlemaiin PCR Hoaf 1
Marker %847l 2 CR239 ¥o4il 3 CR269 Fo4fi 4 CR290 Foafi 5 CR296 Foail 6 CR297 Fo4ii 7
CR299 Foail 8 CR302 F04fl 9 CR309 Foafl 10 CR320 Foail 11 CR337 Foail 12 CR341 Foail 13
CR349 Gl}’e'N‘ﬁ 14 Toxo positive control (529 bp) ﬂ}ﬂﬂﬁ 15 Toxo negative control Gb’EN“ﬁ 16 Marker
Foafi 17 (319) Taewuigesil 14 Fuiu Positive control  vzls1nguavdayanaiii 529 bp
Faou lugesfimaersinguavdyanauiagews lidsinguaniiasaiu seit 14 5a1%wa
asruiluay

wafi 1491531 PCR 1ifeiinsii DNA i l&oinidealauud ldasrvaeundaing
DNA ognuh lidsnguovdaaalafifvua 529 bp My positive control tsinyluiig

sosfnguavdyana ualvuia liminy 529 bp 3de lunuasiugnssy veslsn

Toxoplasmosis
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1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17

= -
1000 bp ; .
2 e
-— -
—
500 bp - - 529 bp

MW 4.8 ¥an13n3579 DNA 91nd1081900AgN5A0IMALIA PCR

1IN 4.8 HAM3ATI9 DNA 1ndaeduidendnidlomaiin PCR ot 1 Marker
047l 2 SCR29 F0471 3 SCR52 Fouii 4 SCR54 Toii 5 SCRS5 Foii 6 SCR59 Foafi 7 SCR67
o4l 8 SCR69 o3l 9 SCR72 $8971 10 SCR73 Fo4fi 11 SCR75 0991 12 SCR76 Foii 13
SCR&86 ‘l;’tN‘ﬁ 14 Toxo positive control (529 bp) ﬂimﬁ 15 Toxo negative control ﬂ}mﬁ 16 Marker

o

Foaf 17 119 91031 Foh 4, 11, 13 Usinguondyaauaivuiavewaudyaa luas iy

1 q 1 1 4 1 [} y 1 o < 1

529 bp 1ne11 il ldwananaeite 7. gondii drusesimas lulsnguavdy g liiiuua
ptela al¥mansrudluay

A Y o A A o A 9 = A 9 Y 1A

naf ldvnnsti PCR iilelin1stih DNA 1 1danideagnsn ldasinaeundaind

DNA ogwu Usinguavdyanaluuisyes ualivinaiuanaieiu daivua Timny 529 bp

A & .. ' 30 1 o Y < [ =L A 1 '
il positive control taz Tunieyesn ludsnguondyanalifiuudediala Jsdea1 lunw

d’l A U 1 :/l
1%0 T. gondii 1M1ADAYDIGNI TUAI08191T
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1000 bp

500 bp 529bp

MW 4.9 ¥an13n579 DNA 91nd1081900ATN5A0IMALA PCR

VNNNA 4.9 HAMIA39 DNA 21NAI0810130ATNIAIEMATIA PCR F0471 1 Marker
0471 2 SCR96 %0971 3 SCR100 F0471 4 SCR124 F0471 5 SCR125 F047i 6 SCR126 F04ft 7
SCR147 %041l 8 SCR150 %041 9 SCR1 ¥0471 10 SCR20 ¥047i 11 SCR42 H04fi 12 SCR5S
¥097 13 SCR111 ¥0471 14 SCR120 #0494 15 Toxo positive control (529 bp) $097 16 Toxo
negative contro; 38471 17 Marker %1ﬂ§ﬂ‘ﬁﬂ\1‘ﬁ15 FuTu Positive control wilsnguandyaal
i 529 bp Fauvu Tugesfimde liUsnguondyanalfifuusedla e l¥naauianua

wafi 1821nM371 PCR tiiafin1s11 DNA fildnindengns it ldasaeaenudaid DNA
o wuhlisnguovdaanaludesiiflu DNA vosiesudongnsiiada’ld uazasvde
ud131% DNA egus hisnguounaudayanaluuig 520 bp iRy Fuaasldidiui il

Y v
DNA 994150 T. gondii ludaog1uaoagnsf 1ddia DNA uavdela

3191 1MINAaaIaes PCR 9109110819 DNA 494 Iauu [Han1inaand a915199 4.3

1Az DNA 90903 U51ng 1 IiHansnaass aeasad 4.4



38

d‘ dy w 4 =) acd
M3 4.3 HaNIATIINED T gondii 1 Iaunludsviiadessie Taed5PCR

duno SunudIees Snouiildnauan  wlesifudnannmn
1Hioq 80 0 0
(an 30 0 0
WIU 65 0 0
AN 100 0 0
GTAAERTY 28 0 0
YuA 37 0 0
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damages and to lower the risk of infection in humans.The obojective of this study is to evaluate the
practical diagnostic tools to use as a routing diagnosis for veterinary clinicians. Serum samoles from
o0 dairy cows were evaluzied by indirect fluorescnece antibody test ((FAT). Four tests for the
diagnosis of toxoplasmosis, such as enzyme linked immunosorbent assay(ELISA), latex agglutination
=st (LAT), polymeraze chain reaction (PCR), and loop mediated amplification (LAKMP) were
compared to ingirect flucrescnece anfibody test (IFAT ). The highest sensitivity rates wers LAT
(100%). The s=pecificity variegd from 822.6% (LANMP), ©7.3% (LAT), and 100% (FCR). The result
demonstarted that LAT haa the high sensitivity and specificity comoarad to IFAT as & gald standard
for dizgneosis of T. gondi infections and indicated that LAT should be used as routine ciagnastic tests

far detaction of T. gondi infections of dairy cows in Thailland.

INTRODUCTION

Toxoplssma gondi 18 8 Zoonotic protozoan parasite of medical and veteringry importances
with worldwide agistribution. It is capable of infecting all warm-blooded animals and is estimated to
infect £ to 77 % of human population (Tenter of al,, 2000). While T. gondi can be transmitied directly
oy animal-human contact or through contact with contaminated feces, soill and herbage, it can also
De transmitied through conmtaminated food and water. In animals, infection s not only resultz in
significantly reproductive and hence economic losses, but alzo has implications for public haalth
since consumption af infected meat or milk can facilitate zoonolc transmission.

Serological studies in Thailand have been found evidences of widespread in humans
(Pradatsundaraser & Papasarathorn, 1956, Chintana et al, 1888; Sukthana ef &/, 2001; Maruyama =f
al., 2003), dogs and cats { Jittapalapong af &, 2007), swine (Sriwaranard ef af, 1981; Mishikawa =¢
al., 1985}, goats (Jitapalapong =f al, 2002, dairy cows (Jittapalapong ef &, 2008), tigers
(Thiangtham =f &, 2008}, elephants (Tuntasuvan ¢ &, 2001, and rodens (Jitapalapong st &l
2008).

The diagnosis of toxaplasmasis classically relies on serology and the demonstration of the
pathogens in animal samples. Sabin and Feldman (1348) first described the dye test for the detection
of Toxoplasmic-specific antibodies. 't is highly specific and sensitive tast and is stll used as the
reference method for the serodiagnosis of oxoplasmosis. Allemative methods which are highly
sensitive, easy to perform and non time-consuming are therefore needad. Latex agglutination, indirect
hasmagglutination and ingirsct immunoflucrescence test have besn empoloved. Though latex
agglutination st was found to be highly sensitive in pravious studies from argas with high prevalence
of Toxoplasma infection, it has never besn assessed among population with comparatively low
prevalence such as in Thailand. PCR technigue for the detection of Toxoplesma has been described

and svaluated by different groups (Burg et &, 1985).
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This study evaluated the results of IFAT, ELISA, LAT, PCR, and LAMP as laboratory test for

diagnosis of anti-T. gondi antibodies in paired sera and whole blood samples for molacular assays.

MATERIALS AND METHCDS
Diagneosis of T. gondii infection
1. LAMP (loop-mediated isothermal amplification)
The LAMP reaction was conducted according to original reports described by Motomi ef al.,
2000, LAMP was camed out in & wofal 25-pL reaction mixture. The primar mix (0.9 pl) contains 40
pmaol of FIP and BIF each, 5 pmol of F3 and B3 sach, 20 pmol of LB and FB each, 12.5 pL of reaction

pbuffer (1.6 mol betaine, 40 mmaol Tris-HCI [pH 8.8], 20 mmal ECI, 20 mmaolil (NH,)

442

S0, 2.8 mmol
each deoxyribonucleotide triphosphate (dMNTP), 0.2% Tween 20, 16 mmol MgS0,), 1 pL (8 U) of Bst
DMA polymerase (Eiken Chemical, Japan), 7 pL of DA, and 8.7 pL of distilled water. The mixture
was incubated at 63 °C for 1 hand then performed electrophoresis with 2% agarose gel.

2. PCR (pelymerase chain reaction)

The PCR was performed essentizlly as described by Homan et s/, 2000, Briefly, the 5258 bp
gene was amplified from each sample by conventional PCR using primers
TOX4(CGCTGCAGGGAGGAAGACGAAAGTTG) and TOX5 (CGCTGCAGACACAGTGCATCTGGATT).
Each PCR consisted of 35 cycles of denaturation at 84°C for 1 min, annealing at 55°C for 1 min and
extension at 72°C for 1 min: an initial denaturation step consisting of incubation at 84°C for 5 min and
a final extension step consisting of incubation at 72°C for 10 min were also included. After PCR
amplification, the PCR products were run with 1% agarose gel electrophoresis and were stained with

ethidium bromide {10pg/ml) for visualize.
3. LAT (latex agalutination test)

The presence of T. gondi antibodies was analyzed by LAT kit (Toxocheck-MT, Japan)
following the protocel of Tsubota of &', (1877 a and b). The procedure describad in a previous report
(Jittapalapong ef s/, 2005; 2007) was followed accurately. According to the kit instructions, the cut-
off titer for this iest was at 1:6£. The results obtained were analyzed by chi-square test, and the laval
of significance was set at p = 0.05.

4. IFAT (indirect fluorescence antibody test)

Antigen slides were incubated with cow sera diluted 1100 in 5% boving serum albumin
(BSA) with PBS for 1 h at 37°C and then with a fluorescein isothiocyanate-labeled goat anti-Dovine
g5 diluted 7200 in 5% BSA with PBS. Positive and negative control sera were included in each slide.
Slides were examined under fluorescence microscopy and only a brght, linear perpheral

fluorescence of the lachyzoites was considered positive.
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5. ELISA (enzyme linked immunosorbent aszay)

The ELISA was performead in fiat-bottom 96-well microplates (Munc, Denmark). The purified
GET-Tg=sAG1 was diluted 1o an oplimal concentration (2 pg'ml) in a 50 mM carbonate-bicarbonate
puffer (pH 2.6), of which 50 pl was added separately o duplicate wells for each sample. Coated
plates were incubated at 4°C overnight.  After unabsorbed antigen was discarded, wells were
blocked with PBS containing 3% skim milk (blocking solution, 100 pl /well) at 37°C for 1 h. Then,
plates were washed once with PBS containing 0.05% Tween 20 (PBS-T). Fifty microliters of serum
diluted in the blocking solution (1:700) was added to each well and incubatad at 37°C for 1 h. Afer
incubation, wells were washed six times with PBS-T and subseguently incubated with 50 pl of goat
anti-bovine 19G- horseradish peroxidase conjugate (ICN Biochemical, USA) (1:4,000) at 37°C for 1 h.
Adfter six washes, 100 pl of substrate solution [0.05% 2. 2'-azino-bis (3-ethylbenz-thiazoline-6-sulfonic
acid), 0.2 M sodium phosphate, 0.1 M citric acid, 0.003% H,0,] was added fo each well. After 1 h
reaction at room temperature, the optimal density (OD) was read at 415 nm by using an MTP-120
ELISA reader (Corona Electric, Japan). The ELISA titer was expressed as the reciprocal of maximum
dilution that showed an ELISA value equal to or greater than 0.1, which is difference in absorbance
between that for the antigen (GST-TgSAG L) well and that for the control antigen (GST) well. The cut-

off point of 0.1 was the meaan OD for negative sera plus three standard deviations.

RESULTS

1. Serological examination for detection of T. gondi antibodies

Examination of 50 serum samples from dairy cows through IFAT, LAT and ELISA revealed
that 27 (24%,), 27 (54%) and 18 (36%), respectively, had antibodies against T. gondi (Table 1).

2. Comparative studies of different diagnostic tests for detection of T. gondii DRA

Sensitivity and specificity calculations of the molecular technique revealed that LAT
had the highest sensivity (100%), followed by ELISA (55.5%), LAMP (14.8%), and PCR, which
demonsirated the lowest sensitivity (0%). For specificity, PCR had the highest specificity (100%)
compared to LAT (91.3%), LAMP (82 6%), and ELISA (65.2%).

DISCUSEION
The variation between the results obtained from the same cow sera using different diagnostic
tests might be due to differences in the sensitivity and specificity of the tests. IFAT approved by OIE
(OIE, 2004), a highly specific test, is a complicated test requinng fluorescently labeled conjugated
and special squipment (Shaapan et al, 2008). LAT demonstratad great sensitivity (100%), was
quantitztive, low cost and may be easily to adopt but requires further confirmed tests due 0 iis less

specificity.
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Dubey and Beattie (1288) suggested that dye test was the most specific test for T. gondli and
was considerad as the gold standard by which all other tests should be judged. However, QIE
recommended |FAT in the standard test for diagnosis in animal since dyve test has the major
disadvaniage of reguiring the use of living organisms and human sera from healthy individuals as an
accessory factor. Thergfore, dye test had been replaced with other tests such as IFAT.

Molecular technigue for detection of T. geondli infections is likely less sensitive since 7. gondi
is not normally appoeared in blood circulation as part of its life cycle. Thersfore, chances of T. gondi's
DMA  existed in blood is low and will result of more fault negatives. da Silva and Langoni (2001)
menticnad that the small size of samples analyzed by PCR as a relevant factor for different results
betwean PCR and serology.

The results of the present work demonstrated the benefits of using the more sensitive and
somewhat specific LAT for detectiocn of T. gondi antibodies in cow sera. In addition, the used
serological tests depended on antigen prepared from locally isolated T. gondli, which were much

cheaper whan comparad with the expensive commercial kits.

Table 1 Sensitivity, specificity, and prevalence of T. gondli infections using different diagnostic tests

comparad with the IFAT

Test +yg e Sensitivity Specificity +predictive Prevalence
(%%) (%) value

IFAT 2r 23 100 100 100 54

LAT 26 21 100 913 928 54
ELISA 18 32 555 65.2 852 46
LANMP 8 42 14.8 828 50 16

PCR 0 50 0 100 0 0
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