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20-40% > = B 80-90% > # B 50-60% > @ 5 & & lmenE (7 3F 2
PE RS 5 Pk i 2 (EIA)Z Sk RIS 2 X5 B 0 Bl &7
Nested PCR 2 RE # %] real-time PCR #4vzgfes > Harg B ¥ £ 0.6
parasite/ml o % 62 3 FRil 4F 5% 15 B s e Y 0 R 13 2(28%) 5
IgM Flll5 1~ 49 2(73%) 5 1gG FLli 12 « s & & [gG Pl 122 12
Z_ 5 S pldpiToIgG B }]33 BoEER 2 3140 fi £ B (20 4 ) H =t & 21-30

F(11 ~)% 41-50 & (10 ~ ) 12 RE real-time PCR & - # & 47 » T =

[}

Bmk o %5 314> & d Bl Nested PCR AL » H ¢ IgM 2 IgG I 145
FF ol B4 i IgG BT skl E A 1940 B F - 2 TR R R
AR > B 4 Py B pR o FAEE R m 4 Bk o

(>

Iy

EHENA 340 2 B0 NG - AR BLAGRSAY g E R NP 2
T ? i, FEATE SR RREN L A2 DR LR RBER A
P 0 fRRA S VAR ERE RN REALBEARY

BT TAIM P oF R 2 27 o

M43 5 A4 ~ B {75 - real-time PCR ~ Nested PCR ~ & F 4 ~ EIA
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Toxoplasmosis is a zoonotic disease caused by Toxoplasma gondii in
worldwide. The seroprevalences of toxoplasmosis varied in different countries,
about 20-40% in UK, 80-90% in France, 50-60% in USA. However, there is no
seroprevalences reported in Taiwan. We therefore established the serological
(ETA) methods for toxoplasmosis diagnosis and RE gene real-time PCR which
sensitivity could be less than to 0.6 parasite/ml. Sixty two suspected patients
referred by hospitals were found 13 (28%) IgM antibody positive and 49 (73%)
IgG antibody positive. Case numbers of IgG antibody positive and negative
patients were equal in sex ratio. Age of IgG antibody positive patients was most
in 31-40 years-old (20) and then 21-30 (11) and 41-50 (10). Further diagnosed
by RE real-time PCR, we found 5 positive patients who were all male and all
confirmed by B1 Nested PC. In those patients only one patient was both IgM

and IgG positive, the rest were only IgG positive and titers were all more than
1:194. Only one patient has choroiditis > the others showed dizziness, fever and

strength weakness in muscle. Three patients age were between 31 and 40. One
had dog. They were separated around Taiwan geographically. We also
collaborated with blood donor centers to collect bloods and sera from health
donors in order to understand the epidemiology of toxoplasmosis and to help

Taiwan CDC making the future diagnoses and prevention policy.

Keyword: toxoplasmosis, prevalence, real-time PCR, Nested-PCR, serology,

EIA
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ERGEALE S R o P B F RN VARSLE Ao
Pl S HA R FIR SR S pRsagl £ s(PCR) 5 ) A R
Ad 25 AN BAMARE T ML FERKEN Y 0 2
Sabin-Feldman % #|:% 5% (Dye Test) » 5* % 4% # :# % (Latex Aggulatination
Test) ~ & % 3 " 3% 47 2 (AGID) ~ B £ & 3¢ & B P & (Indirect
Hemoagglutination Test) ~ & 3% ¢ & ¥ £ :# % (Indirect Fluorescent Antibody
Test) ~ ™ % 2% 5 & A v itz (IFA) S [8] o F il B %7 i 1 ¥ Rl k2
Ao U IgG 22 IgM ehd Ik BB 5 A58k R 225 0 1gG B PR B i
2L R A AVRREDE KRB L TR REB AL S IgM R
WAL LW L3 REPLYLER E > & [gM el § BF7 8- &

POE PR B R L BB o e pE o IgG Al B I A A

—\

25 B IgM ks A PR > € X p ¥ o b JR F]+ (Rheumatoid
factor, RF) % #im?z 1% 48 (Antinuclear antibodies, ANA)cH<2 = & i+ 3
PEL B FE[89] T P MBUT N e b v IRk E fR

REES B o

SEHS AARFRATIRRIDAS F A F S E e AR RS ko
Hu| & L pssad F (PCR)Z %> X oBurg % 4 2 2 Novati % 4

5 A0 Bl A F]1E 5 PCR H 15 plerflen > 1Bl AT &5 2540 §



* 30 BAEE o HRIER D & ek [10] o ¢ 5 repeated element (RE) £
Flied A5 MM F 5 200-300 B4 E > 2t FLF)aF B nested or real-time
PCR ¥ &2 S PFrenac & o Ft » 2 HH#E2 52,8 Bl 2 RE A&
Flehe + 4 F e SRt 5 A8 0 NREFRLELTE S LY

B % 0 s e Hinfehikdy o

hERFTYRASYT 2 E L EFRATLAR S A T8 LR
Pal 6 Fehdia P BRGNS P iR ) R AR R
T Az i RthMWEFS BADEGER > TR - REE R 3 A
AR ART - Fa 5 YR A5 hE 2 B 0 #£ 41* PCR 2 ELISA
BORES CLEHEA YT 0 000 fRR A EARY 25 AR H e A
R LR RS AE R FE R RS SR RINL F 5 A

S AT L F R 2 R R
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1. w8 &k

FEAESHFF FIREELLRKRY S - B UG AP 5 AR

amy

{

MW ZE 0 FREUERRES AU E L AL 2L A 1
BTt ¥ ENAWLALHE O F S AR A RHELE
M FENRFPEDPFES VAR Lo X5 Fog 0 Bd
Lo EBHRER VhAEZEE 0 S NEBRE TR L R o = & 1Y

ShF 2EMTH 25 HIVAIDS B4 B m L2 BT 4

AS
=
ke

2. m R B
AR FHRIPIE G LT R S
2. DNA %3~ :
Hefrg B e200ul > - A 0 @ * DNA Mini Kit (Qiagen):i& T DNA %

Peo RPN SR E TER2 IR o
3. 5 A58 (Toxoplasma gondii)2. &3 2 $k32 & % 3t
2L E T w2 (VERO) £ % (e w2 4 £ % ¢ 3£90%DMEM# % /% ~

10%5775 2 1 i}ai > j‘a‘“ 4afk % £ 200U /mL> 125, 6%NaHCO > 3 # 3 pH7.2 -

W37°C2 COt A faP B A2P VE S HE > 2~3p 27480

= 5 A5 R 4w | BRH-88(ATCC 50838)4 5 1.7x10° B 3 25 2 % % 1 s s



7 & = % Toxoplasma IgG/IgM (BioMerieux Vitek)(ABBOT)x: #4748 7 %7
PRl FHU 0 ERRP AP Y o b Y RN M K2 TR
BRE TN IgG RIZ G RpEd §E AR s R R F f

=B e FE L o e P g e [gG-avidity i {7 # 7P| - The test results were interpreted
as follows: for IgG, =10 IU ml" was positive, 8-10 IU ml" was equivocal and

<8 IU ml"" was negative; and for IgM, >0.65 IU ml™' was positive and <0.55

IU ml™" was equivocal. The avidity index allows specimen classification as low

(avidity index < 0.2 indicating an acute infection), borderline (avidity index

0.20— 0.25) or high (avidity index > 0.25) avidity. A high-avidity index
excludes primary infection within the previous 16 weeks.

5. Sabin-Feldman % #| 83 (dye test)

£4F VERO w45 VAGEMIRBREN TG 2% "o n iF2
DMEM #2 % 2 ¢ >3 37C 5% CO, 8 & 48-72 /] FFis w5 A5 % & 48 o
#-wodrzo 5 A B 5 um g i g (Whatman International, Maidstone,
UK) » & 3w k% Sk 7] 2x10° % % 48/ ml o %3 50% accessory factor 2 2x10°
R B /ml 2o 5 BRIk A ~ A B HR e o w96 34 T &35 & 4F (Costar

Corning) ¥ & {7 1/2 & FAFF 33 £+ 37C 1 /] B¥ 15 4c » methylene blue-
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vAR A BE L B o i (titres) o 14 F B 50% 3 A5 B R R S B S fRTRE
B o
6. &= 3 252 Nested PCR¥ B % 3t

SAERE RS G  Fle 7ERES Hb#”fﬁ—i LT AT
1}_»)5‘ i > F) b & 8 Nested PCR¥™ 3% 83 i @ 2 ATR g sk = 211

12] « &% S -4 5 A B TR S o T

t513% ¢ 5>-CCTTTGAATCCCAAGCAAAACATGAG-3’
5’-GCGAGCCAAGACATCCATTGCTGA-3’

poal+ 0 5-GTGATAGTATCGAAAGGTAT-3’
5’-ACTCTCTCTCAAATGTTCCT-3"

FORIEH 1 94°C 34 4 1 94°C, 304); 65°C, 45F); T2°C, 1 Ak 153
94°C, 204); 53°C, 304); 72°C, 304)— 355k 8 ; 72°C, 54 4
* k¥ 4#-¥frepeated element (RE) £ 122 = 2 PCRé& B % 5L o
7. > 5 3524 Real-time PCR¥ Bl % 3¢
L4t 5 A5 4 Bl % REA %3k 3513 (primer) ¥ 4% 152 40T !

Bl %]

5’-GGAGGACTGGCAACCTGGTGTCG-3’
5S>-TTGTTTCACCCGGACCGTTTAGCAG-3’
YAK-CGGAAATAGAAAGCCATGAGGCACTCC-3’

RE A %]

5’-AGGCGAGGGTGAGGATGA-3’
5’>-TCGTCTCGTCTGGATCGAAT-3’
YAK-GCCGGAAACATCTTCTCCCTCTCC-3’

PCRF o484 550 pl» H e N 24 4w 5 0 3 254 DNA template

11



(Qul); IxF el r REER 455 (1.5 mM); T3%EFR3l3
(203 uM); dNTP (200 pM ) ; Super-Therm polymerase (1 unit) - PCR3
Mg 2 LS 1094°C 104 4818 0 ¥ 1294°C 14 48 ~ 55°C 2045 ~ 72°C 30 #5 >
32 F o B fs WT2CIE RS Lo Wikl FHF 5 A AB1Z REA T
A IEH 4 ) A~ 5101 bp% 114 bp2Z DNA ¥ £ o
8. 2B pru%HEL I VAR A GHRT -

FEAEE LK S D E R AR BE AT S
F Lo MEREFREAEF DS VAR O FRDFEHEAAHMTHT R

Foms ARNEREFT 25T o
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ﬁlﬁiﬁ~ﬂ—/}i§39ﬁ
AR 96 E 10 7 IS R ES G ARY e 82 LB L AT
§%ﬁ$ﬁ5%ﬁﬁﬁmﬁﬁ TR R R bR o AT

ek 96 & 11 * 3 98 & 8 % K2 WFRBET #E%%iif#%ii&’fﬁ%ﬁifﬁ

bl

PR F R AFMRHRE FRRRE AP A 170 R 62 # - 12 VIDAS
IgG 2 IgM @& s ) ek > 2 ¢ 13 =(28%) % IgM @ is 4+ »
49 =(73%) 5 1gG B ILE 13 =(28%) 5 & & Fudl ¥ IE1E (£ -) - 44
=% IgG & /4r IgM AR S B2l R B EATHEREFTS - EHO 2
R 31 (2.3%) [gG Fitirarcth 8 B2t F 245 (11.4%) 1gG § 4 5
PAg e e > FIPN R A AR NI VAR S o d - IFE2Z RMER
#0313 i IgM FAE 1o & 2 1gG ™ 8 5 B 42(100%) 0 ¥ ¢ 36 i
B 1gG st IgM Fisdt (42 ) - @ S & 1gG Fulis (22 15
fh2 § 40T a P AL R (R 2) [gG it bt B & #6iha 3R 31-40
REB (0 4) H=x L 21-30 (11 2 )E 41-50 & (10 2 ) (R m) -
§ONATRR L TR YRR AEFEAS LTI AAEF LR 2.
BAEATH 3 AR MT H A R p b2 SRR AH - Flt A

e SHigE RS 2 B ARICR] - ) 0 A B B Yraniady o

13



-

5 A58 %32 % 27 Bl Nested-2 RE real-time PCR $jis2 1% =

Aiee d 2 ATCC Ffa? ~i& v Toxoplasma gondii RH88 strain i =
PR 4% T m % th(VERO cells) » Mig 753 4 88 » s F7 7 2 5%

2 PPN EREAL L ST R 5 A me R0 kL VERO
cells @ $mep F4 2 o NP F:EH 5 358 9Bl A Flia 52 nested PCR
z_ fey F15 2 genome ¥ L 3 35 1% copies > # % MW tE o 3k B AR (2T
i 0.6 parasite/ml - Real-time PCR =i F{&+0]:E# RE K7 &5 3,8
genome P ¥ if FF B L F] copies o A it { BRITTRA AR 0 AP R
5 25 f spike FIM ML % ¢ 0 B gt pE b i paid AR 15 4 B~ DNA 13

&0 1 ‘T"\:'Jl—ui’ m:? l’li-'—" ﬁ'j‘ f l‘“b”ﬁ Bl 5 I'}ﬁ%‘/f?‘i B 77

o

o 2% B RE
real-time PCR = 2 4f5 2} & myﬁﬁrﬁ Rim g PR endUERE o 3 X n R R
2 limitation ¥ i 0.6 parasite/ml 12 T (Rl = )(R’=0.998) - B1 Nested PCR %
RE real-time PCR 2.3 st &2 + # 8 % < » {2 ] RE real-time PCR 3 iT§#& &
g2 %% > 2 {542 RE real-time PCR i (754 éthis > £ 1

B1 Nested PCR rx i i & & # Bz o

5 8% PCRIB LR &2 & 47
A g - 5 2 RE real-time PCR 4 47 %72 & 62 fi% Feild 4F e B o

te 4> 10 23 parasitemia eyt in o B & FIRT 2 & o 2 Bl Nested
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PCRAE:L B Y [gM 2 IgGHEE G 1 2w 4=y 3 g6 B 1gG
Pl A 194 (R 22 ) 3 2 iR D AHEK 0 L IgM 2 IgG ot
BAZRA < g ARNLET CHEEFRY S T N5 - B2TREEHRG
AR RGN > B 4 2y g FER e m sk o 2 REE AN
3140 Rz BF > B 5 - =& 3}?51,}71]/40\ FAAY R EH G = fi«‘}?i,ﬁ;

parasitemia 4/ »* 20-50 parasites/ml > ¥ & = p] 2 0.12 % 0.16 parasite/ml °

PRI A VALFTREEFAL

A3 E2 IRBe 4 #1074~ +~5HIRBFALR € %3k 1 ¢
Fe ot hd T ER R RENE AL FEL Rt E R SR
(hede) > #3012 0 44 b 5 500 MR T TR B L o AR B
ARt R EXREE S R e P vRFLF  FHRPLEMER

P Al FoLR2ICEFFEER > c LI 2RARLEFFRE -
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(3,2}

it

#m

b2 s FEA
o#p 96 & 10 *

CH VAR FARS e LB LK T
B EEE AP FRAEHE GRS S 0 T RT #%ﬁoi‘%gﬁé}’——ﬂ"
Frag b @7 g2 A48 0 T 1§ FrRadfpaiE PRk B2 %
FFEILAN F R G 44/62 (78%) o Flut o A s HH L AR T H /R
2MREUFH 3 ARMT F AR A pb S SRR AY FT 8
FEH T AETRERRA TS A 5T % FALF A Edward Guy Hhic & = 2 %7
mAR(AeR - ) [8] 0 WL B ETeR > X F L eny W
W oot 5

T 4

B F bz
et W RS AN o B IR
ERE TR R DR RER S

AR R STl 62 F IR R s B i Al > 1 VIDAS IgG * IgM

WA AL FERE G 1325 IgM M 49 =5 IgG A
(- ) & B
N

#¢ 44 i 5 1gG & /e IgM #idl B 125 & 21 =
EBO HEY Ry

£ R it
L= 1gG FuAfsef § 5 B0t Ao s 2(114%)F
P EE 3 4o o Nggﬁgﬁ_y%g]xm‘;ﬁfﬁ
Hp oo g

R P T ]
[13]; ¢

Fom ke At B R i
= IgG s Bt {8 TRk 0 F] L (8 iy

RN
bR E SR AR RS AR AL A BE R [ TR
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Ao At Ld-HhT fEed 30 IgM NGB AL [14] 0 4ok 3
PHTLE S ERIR R F R F R F R L
3 F S Ap R A IgG avidity test M E AR F R FEMHE S AL
2415 [13, 14] -

3 36 n“}]%% = IgG s m IgM fFAis (£ ) B H ¥ a0 5 iF

ARAoaERBELERCGIRMBEE LML T AT ap L R(22)

AT ¥ [ofode 2 3% = 2 bias > B 4 W 35 AR bl - Re s B E H

FRE SR T F O E A 0 31440 FBoB (20 4 )0 H = 21-30 A (11 )%
41-50 (10 2 ) (R m)» g Edf chd v 5 BN B 4 B R hit kB
U E{%*??'f;@ﬁ ER o Flptdemde g B ia L TR E IR E o
5 A58 B8 & 27 Nested-% real-time PCR ez s =

VARG REABREEAT ARSI ZRL B TRR AR L

FAM 2 5 SBMBSERE L FEBRMES 7 SRR FlutE 2 i
BEORHZLE 2L LER - FP > APTES A SNBl AT

nested PCR z %> F] 5 H# genome » £ 7 35 & copies » $& % 3ty > 11 3%
B AR 14 3]:iE 0.6 parasite/ml » Real-time PCR ek Fl#& 0P| E # RE & 7] »
%5 A58 genome ¥ ¥ i F P i L F] copies e AP T iEG R ey 2 O

A AR s AR B2 M % 2% BT RE real-time PCR = 2435 458
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z’v"zﬁ.—% B3 RAFa® R % 2 X 2RSS limitation ¥ £ 0.6

parasite/ml 12 T (8] = ) (R’=0.998) > &2 H s 2 }f?&iﬁ% ABIT[15] > 2 62 B
Fral oz e > 7 RIE S B (8.1%) 5 At ¥ i L5
% real- time PCR A4 * & X 3 114 bp & % 3 t§ » £ fe + TaqMan % % 3%
2 STR #1ik o 2k @ Bl Nested PCR %3 RE real-time PCR .3 &R B+ £
23 x> 7 A A% 5 Bl Nested PCR 24 ¥ X £ 3 101 bp » * 5 =
H g 7T (AR 2 w0 {2 F] RE real-time PCRE (¥ 5 f§fi{ 2 2 % 74 » &

"+

e s B Rn TR E e % o

57550 PCRBHL5 B 2 247

62 T:‘"_?F%i 4 e B % fe 48 0 12 RE real-time PCR 4 47 # F I =
» Bt &0 3% ¥ ok Bl Nested PCRFZRS > BEmm Ros ¥ Ao g Sl
BXFEFRL S VAR BB EAGRMY 3 LK KA o 2P [gM 2
IgGHHEE R F 1t B 645 IgGHE IgG kil ¥ <3 194 (41
Ea) TR FapE e BEMY ks ? gy AN G FEEA

EHTR A F A 5

F_&

DERERFRE L Ao g E- £ 2] &AL

@ EARAENRE DIgG B eivy fid g [16]c d A2 IgG

A5

Ew

)3

B4 0Lt B p L e 4B EET R LY R T A

TETEREG AL RA LA EETRE P APNEL  H
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= WY o TRk e B AR EIR O fﬂﬁ.—"z I[gM 2 1gG % 5 B #

-
o

& &M ene & 0 v H parasitemia (%4 5 0.12 parasite/ml » H & 4 i~
FEE g m A ke m R NG - ARG AR EE [gG 2 PCRI

BREFRRIBAETH FRFHEIRTREAZEITREIANS ¥ 8

o g R f?‘f s f”)f;‘i%‘f e > @ 0 “’#\%ﬁ’)ﬁit’:‘f?ﬁ‘
S ik o

rl?'i%‘ffﬂ-k 52/1%.3—1}1311 \:Q’ﬁ ’}—épd'
AVFERNm eI ONELFE oM P T N YRR

2l R RAME TS E L F T B PCR S - R g T g %

)
R
fm

R 7 IR EDIRGFAHIPZIRBFALA§FR P
Fargai iR r W 2 Tipr 2R {FRd RnikR£
FERPLE L CERPERE R EZ AR RATER LT TR
Fohorr RLRPLE,Bes TaRY 2R{LELRFFEPIRPLE B
PHFAHIRBFLALAEHFT  LFNA AL TP RZ2%3
FOPEEGERR G F RIS E 107 4T BEAHIRBF AL
REFR - APAEnFr ot e CEFBF2F 2 ERA TR

feod AT mL TLRARR

IB\L\L

JHRAT R EAPET o FP AfS

i

FIRBEELAEEF APV R 6BV LR > ag S ] Papenus il o Z i



wEao-EARNTE IRB £ el R FUERL R

3 A kR LT RS

B Ek

ez s [ FELE S 2 2 Bl A 7] Nested PCR 2 RE
#& #] real-time PCR # B » a7 & ¥ i 0.6 parasite/ml » 3] P @ %5 P il 3R 5% Y
)ﬁ,&m IgM #8835 2 28% ~1gG % 73% » f)]%,ﬁgi § & ldpir 0 IgG

f;y})%g,gwggju 31-40 i B % - T AT o 4% o3 I =5 REreal-time

PCREMmE > % 5§14 & < d Bl Nested PCR #2353 > IgG 1 1222 & =
1940 g - 2 fRA A S AREERENC 0 His 4 P 2 P o B

Lt R 3 s - I AL L RO el oF (N Ay SR AN
e 73 AL E R 0 10 JRE A 5 A A e o T -

Bk A KRB p R Bie S R ek RS p bR
AUREL SRR RERBEARLELAFI AP isrt 2 £7 -
Zka - EARNE IRBEF AL €5 FlE L RNLA

TP E R kR EA T PR
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PEERFL SRR BAEHK

205 A H g enn T E LT 2 2 real-time PCR # ) - ﬂﬁﬁ§%i
35t 025 & e IgM 3RS S 5 28% ~ 1gG 3 73% 0 § 4t BiARiT o 1gG
EEER:; BE R 3140 e B ’:}ﬁsu’}dfqu"ﬁ o A& o3 I =% REreal-time
PCREHH & » % 5 914> ¥ d Bl Nested PCR #£3 » 1gG B 222 i 3 =
1940 TR GE R G ARERIRE s B FEE L) B4 F o R
P LT T S A2 R Rk DAY ER 0 T

FRR A 3 A B S (7 R TR

FRAKRBA R OB R ODE R T R BRROERER G R
AURELSRBRTE RECHARLEA AN iora 2 57 o
RﬂwHMﬂTR%ﬁ%%’?ﬁ?ﬁa%ﬁﬁ%%?%o@ﬁﬁ%ﬁ_ﬁ

ARDFERBEFALREF R FUGRLERINIFATIFE AR

21



54 <

1. Dubey JP, Beattie CP. Toxoplasmosis of Animals and Man. Boca Raton, FL: CRC Press,
1988

2. Galvan Ramirez ML, Covarrubias X, Rodriguez R, Troyo R, Alfaro N, Correa D.
Toxoplasma gondii antibodies in Mexican blood donors. Transfusion. 2005. 45:281-282.

3. Alvarado-Esquivel C, Mercado-Suarez MF, Rodriguez-Briones A, Fallad-Torres L,
Ayala-Ayala JO, Nevarez-Piedra LJ, Duran-Morales E, Estrada-Martinez S, Liesenfeld O,
Marquez-Conde JA, Martinez-Garcia SA. Seroepidemiology of infection with Toxoplasma
gondii in healthy blood donors of Durango, Mexico. BMC Infect Dis. 2007. 7:75.

4. Elsheikha HM, Azab MS, Abousamra NK, Rahbar MH, Elghannam DM, Raafat D.
Seroprevalence of and risk factors for Toxoplasma gondii antibodies among asymptomatic
blood donors in Egypt. Parasitol Res. 2009. 104(6):1471-1476.

5. Hung CC, Chen MY, Hsieh SM, Hsiao CF, Sheng WH, Chang SC. Prevalence of
Toxoplasma gondii infection and incidence of toxoplasma encephalitis in non-haemophiliac
HIV-1-infected adults in Taiwan. Int ] STD AIDS. 2005. 16:302-306.

6. Fan CK, Su KE, Wu GH, Chiou HY. Seroepidemiology of Toxoplasma gondii infection
among two mountain aboriginal populations and Southeast Asian laborers in Taiwan. J
Parasitol. 2002. 88:411-414.

7. Yu JC. A seroepidemiological study on Toxoplasma gondii infection among pregnant
women and neonates in Taiwan. J Formos Med Assoc. 1985. 84:286-295.

8. Montoya JG (2002) Laboratory diagnosis of Toxoplasma gondii infection and
toxoplasmosis. J. Infect. Dis. 185 Suppl 1, p S73-S82.

9. Wilson M, Remington JS, Clavet C et al. (1997) Evaluation of six commercial kits for
detection of human immunoglobulin M antibodies to Toxoplasma gondii. The FDA
Toxoplasmosis Ad Hoc Working Group. J. Clin. Microbiol. 35, p 3112-3115.

10.Burg JL, Grover CM, Pouletty P, & Boothroyd JC (1989) Direct and sensitive detection of
a pathogenic protozoan, Toxoplasma gondii, by polymerase chain reaction.J. Clin. Microbiol.
27,p 1787-1792

11. Hurtado A. Aduriz G. Moreno B. Barandika J. Garcia-Perez AL.. Single tube nested PCR
for the detection of Toxoplasma gondii in fetal tissues from naturally aborted ewes.
Veterinary Parasitology, 2001; 102:17-27.

12. Petersen F, Edvinsson B, Lundgren B, Benfield T, and Evengard B. 2006. Diagnosis of
pulmonary infection with Toxoplasma gondii in immunocompromised HIV-positive patients
by real-time PCR. Eur J Clin Microbiol Infect Dis, 2006; 25, 401-404.

13. Petersen E, Borobio MV, Guy E, Liesenfeld O, Meroni V, Naessens A, Spranzi E,
Thulliez P. European multicenter study of the LIAISON automated diagnostic system for
determination of Toxoplasma gondii-specific immunoglobulin G (IgG) and IgM and the IgG

22



avidity index. J Clin Microbiol. 2005. 43:1570-1574.

14. Igbal J, Khalid N. Detection of acute Toxoplasma gondii infection in early pregnancy by
IgG avidity and PCR analysis. ] Med Microbiol. 2007. 56:1495-1499.

15. Kompalic-Cristo A, Frotta C, Sudrez-Mutis M, Fernandes O, Britto C. Evaluation of a
real-time PCR assay based on the repetitive B1 gene for the detection of Toxoplasma gondii
in human peripheral blood. Parasitol Res. 2007. 101:619-625.

16. Elbez-Rubinstein A, Ajzenberg D, Dardé ML, Cohen R, Dumétre A, Yera H, Gondon E,
Janaud JC, Thulliez P. Congenital toxoplasmosis and reinfection during pregnancy: case
report, strain characterization, experimental model of reinfection, and review. J Infect Dis.

2009. 199:280-285.

23



Table 1. Comparison of IgM and IgG seroprevalence between two sample
collections.

First sample collection (n=62)

IgM IgG
positive 13 49
equivocal 0 0
negative 49 13

Second sample collection (n=44 )

IgM 1gG
positive 13 44
equivocal 18 18
negative 34 0

Table 2. Comparison of IgM and IgG seroprevalence from first sample
collection (n=62 ).

No. (%) of samples with IgM result

IgG result N . :
Positive Equivocal Negative
(n=13) (n=0) (n=49)

Positive (49) 13(100) 0(0.0) 36 (73.5)

Equivocal (0) 0(0.0) 0(0.0) 0(0.0)

Negative (13) 0(0.0) 0(0.0) 13 (25.5)
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Table 3. Comparison of IgG seroprevalence by sex.

Sex
IgG-EIA female male Total No.
— 8 5 13
+ 24 25 19
Total No. 32 30 62

Table 4. Toxoplasma (IgG) seroprevalence in different age groups.

Age group IgG Positive IgG Negetive
Age No. N % N %
0-10 5 3 60.0 2 40.0
11-20 3 3 100 0 0
21-30 11 9 81.9 2 18.1
31-40 20 15 75.0 5 25.0
41-50 10 9 90.0 1 10.0
51-60 5 3 60.0 2 40.0

61- 8 7 87.5 1 12.5

Total No. 62 49 79.0 13 21.0
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LR T

Tests Immunocom petent Pregenancy Neonate HIV Organ
patients (§ P % %) women transplant
First test l
1. DT (G+M) Pt has no acute Toxo Pt has no acute Toxo If high DT or DT (IgM EIA same as Is Ptinfected

c.f.IgG EIA Pt has no acute Toxo Pthas no acute Toxo mother at risk  not relevant) HIV (1gG)
2.1gM EIA End diagnosis If acute (IgM +ve) Always use If yes, is it
ISAGA M acute (IgM)
| more sensitive
|
Second test M v v
1. Avidity low avidity: infect <3 month ISAGA M+A +ve ISAGA M +ve If acute, how
2. ISAGA M+A high avidity: infect>6 month (If —ve, continue acute (avidity)
(optional) Compare to detection testing for 3
conception months) Evidence of
If infection after conception acute infection
pregnancy is at risk (PCRor
ISAGA M+A
If pregnancy is at risk
investigate factors
Third test v
PCR Am. fluid blood or CSFif blood or CSF if
If fetus available +if available + if
or parental preference clinically clinically
indicated indicated
Patient: Pt; Toxoplasma: Toxo; Positive: +ve; negtive: -ve
1 Z 7 R )
Figure 1. 5 25 & g 2 %7 42,
40
y = -3.465x + 32.865
35
R*=0.998
30
25
Ct 20
15
10
5
I I I
0 I I
0.6 6 60 600 6000
parasites/ml

Figure 2. Plot of the real-time PCR standard curve of the RE gene.
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Table 5. Comparison of EIA test and real-time PCR assay from first sample
collection (n=62 ).

EIA
acute/primary past undecided for
Real-timePCR infection(<2ms) infection(>4ms) primary or negative total
past infection
- 6 36 2 13 57
+ 1 2 > 0 c
total 7 38 4 13 62

FP06#£ 117 198# 107 i 4K #4621~ > » Wik {Treal time PCR-‘I]% RoHe B o ,,%ﬁ i
% - real-timePCRM b‘_f‘ﬁ 3 1= % acute/primary infection(<2 months) > IgG titer % **300
ul/ml > 2 % past infection > H ¢ 1i=IgG titerd *+300 ul/ml » 42182 & 5 - Hn e
(2 A~ 79 0 3 IgG titer ¥ § **300 ul/ml
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Table 6. Characteristics of five patients with PCR positive.

history of animal 1* EIA- 1* EIA- 2EIA-  2*EIA-  RE real-time Bl nested Insect number

Case Sex contact Symptoms Age Habitats IgG IgM IgG IeM PCR PCR (parasite/ml)

Serpiginous

A Male NA > 32 Bz 520 0.98 405 0.64 + + 0.12
choroiditis

B Male NA Fever 74 e B >300 0.04 NA NA + + 0.16

C Male NA Dizziness 57 E&E: >300 0.08 NA NA + + 28.66
Fever,

D Male Dog Strength 34 FTHER . >300 0.09 >300 0.11 + + 20.44
weakness
Fever,

E Male NA Strength 38 s ER 194 0.04 195 0.04 + + 48.08
weakness

The test results were interpreted as follows: for IgG, =10 IU ml™" was positive, 8-10 IU ml"' was equivocal and <8

IU ml™" was negative; and for IgM, >0.65 IU ml" was positive and <0.55 IU ml" was equivocal.
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