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5 A5 & (toxoplasmosis)Z_d k| 3 A% (Toxoplasma gondii) #7135l1422. 4 3
FEGL AHEREREE o PR FEFFF - 0 BERY 20-40% 0 2 F
80-90% > % B 50-60% > @ 5 AW EPFmaE TFFARL o AP F L E 2T G
g e 5 (EIA) % ] = 72 % & 7 Bl 2 ] Nested PCR %2 RE z F]real-time
PCR “v 12 @if 24 > H 5z & ¥ iF 0.6 parasite/ml o i 62 11%5 Frid 3F 52 i 5 Rl i
WA o FIR 13 2 (28%) 5 IgM FARIE 12~ 49 2(73%) 5 1gG MBI o 5 &
i IgG it Bt & 1hh 2§ 40t Hi4piT-1gG B fhp B #4002 31-40 f & % (20
AN, B E 21-30 (11 A )% 41-50 (10 % ) 12 RE real-time PCR & - # 4 5>
BRI =HBipk o % 5 940 ¥ e d Bl Nested PCR 7 - H ¢ IgM % IgG
Bl rg 1 B 4d 3 @G snif ¥ 450 1940 R 3§ - =2 ok
AR AR R 0 B 4 Ry B FEE Y g Bk 2 n A
WA 340 K2 R - R RHA GNP G E Ko AP H LY
S AT RENTE SR RERE L A2 7 FE2 R ET I ALY
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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 (EIA) 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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AT OAEFR AN ARPRLFYE 25% FBwEr FREINT 16%
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FAAB LR R IREES SR GG B F 93 10% (B REH A
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R o F - AR VAR ATLEE B2 YAk FEHEGR G D
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#]:#(Indirect Hemoagglutination Test) ~ & £ & & ¥ % :# % (Indirect Fluorescent

Antibody Test) ~ 12 2 2% 2 & 4 & 2 (IFA)E [8] o F it %72 2 104§ Pl il
A ¥ IgG e IgM ehd Ik 8ip) 5 A B PR 275 0 IgG B F R 4
W2 R A VAEDEA VARG TR T REANEL S MR AR
Aerdod) 0 B4 RF A LER E o IgM okl BT - BRE )
ZEE EERE T A H B ppF o IgG il B Mg A E g B IgM ok
P AR ET Y 5 € X p ¥ g bR ]+ (Rheumatoid factor, RF) % ik %z % $i4l
(Antinuclear antibodies, ANA)eh% 2 & 5+ 37 F 8L 7@ 4[8,9] o #711 B

T RT3 e R e e PR BRI 2 SR R B °

AN MRAFARATFIRBIDAS F AL F e EARE R Nk B
AR & prsdgl F (PCR):Z %77 5% - Burg % A 122 Novati & A % 5 258 ¢
Bl Z 711 5 PCR 3 1§ R eikeh 1Bl A F a5 8070 5 < 530 B -
W S 3R 7 45 cr3 % [10] o ¢t “b > repeated element (RE)Z F] &5 A5 48P 7 <~ 5
200-300 3£ b > & 14 ¢t & ¥ B nested or real-time PCR & ¥ 3% 2 4 5% ¥ chag
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(1) »Izstrrf;— ru B R e F 2 B &2 A4 22 5 4,8 WHO Dye-test
bl E

(2) 14 ‘%3%% %?; 5 2,8 DNA > A w11 i A58 2 BI2 REAF & e 22 2
Nested-PCRﬁ real time PCR3 j#F

Q)= rF R LA+ 2L ELE 2

2. RECHEE R AL REL FRBEFFR EFFFFAE -
E
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%f‘é"i’tg: r/?h‘ Tl A RE R 0 T EF R A
2. Jeh A BT

FE A -
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Wi it PRSP ES SN Ee AL 620 A 10
e B ENEFLATHEE  F AF AR AS EE LR FE
HAGPA WG VAR R A ORI A0 B0 RS R ARDE A
FARELRE 0 MBS R R FZEN LA 2R KT Y
4 HIVAIDS & g pml 2 B HE S 20 e WE TRz %6

-\\

> 54) %, 4L
ER AR O

2.DNA B~

iy e200ul 2 v $k & 0 @ * DNA Mini Kit (Qiagen):i& FDNAZ B~ » %
P N SR E TR R 2 BN AR o

3 A5 B (Toxoplasma gondii)z &% & k33 &£ 4 2
S ET e (VERO) 8 & @ feflinre 2 £ ¢ $£90%DMEM3: % % -
10%:h5s 4 5~ # 48k % £ 200 U/mL> 125, 6%NaHCO > 33 % 1 pH7. 2+ %+37°C
2. CO %P B A2 VESEE » 2~3p 278N
5 A B R % bz #B-RH-88(ATCC 50838) 1k %) 1.7x10° 18 5 A & % & 48>0

EREA L AT R2P 2 ET e > H5p B FHE

4. =2 5 R 2 LEWR
117 & = wToxoplasma IgG/IgM (BioMerieux Vitek)(ABBOT)x: 7487 7
PRl Pl X RRP AP R o bl Y B IgMEE TR L

o nRedgG RIZ R EEES TR R L R T F R SRR
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% o e e lgG-avidity i {7 # 8] o 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 TU 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 % &(:g]3# (dye test)
£ H#FVEROm™ s g 4 5 Q% WI R A7 5 2% *+% & F2 DMEM
BEAY > N37C > 5% CO2 24872/ Pris w5 8 5540 o w2 3
A £ 55 pm g% (Whatman International, Maidstone, UK) » & &t )k 45 7
2x10%% % %8/ ml - #-% 50% accessory factor % 2x10°% & %8/ml 2. 3 & %% 4c » I
2R 0 2963 T %33 & 2 (Costar Corning) ¥ & {7 128 A 18 - 5
% *37°C > 1] PR 1 e » methylene blue » 12 4p 1= £ B e 3§ B~ (titres) > 1 &

H50%5 A f A &M R FRIER -

6. £ > 3 358 Nested PCR # iR % 3t
5 AERERELG  Fle iR b7 ’;;#U’%@é BEALS i Ty
R s Ft & 3V Nested PCRV & 52 if @ P a7 ek sk > 211, 12] - & F

B g3 ) GBIA TR 3 4 4o

313 1 5-CCTTTGAATCCCAAGCAAAACATGAG-3’
5’-GCGAGCCAAGACATCCATTGCTGA-3’
ral+ 0 5-GTGATAGTATCGAAAGGTAT-3’
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5’-ACTCTCTCTCAAATGTTCCT-3’
F s 0 94°C , 34485 94°C, 304); 65°C,454); 72°C, 1 ~ 48— 1538 ; 947C,

2045 53°C, 304); 72°C, 30%)— 353 # ; 72°C, 54 4

7. i * 5 35 4 Real-time PCR # 7] % 34
¢4t 5 254 50B1 2 REA 13k 31315 (primer) #4742 i i 407

Bl 7]

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

REZ8 7]

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

PCRF B Hf# 550 > Haeap 34 o551 5 45, DNA template (2
W IxE & o4l £ s e s 423+ (1.5 mM)5 & 952 £ 98315 (203 pM);
dNTP (200 uM ) ; Super-Therm polymerase ( 1 unit ) o PCR3# tg i% i 2L 5 1294°C 10
A 4aTs o F r194°C 14 48~ 55°C 2045 ~ 72°C 30 4 0 i 7325 F fis 0 E 18 £T2°C
T% S A4 o mitsl+ Rty s A HBl12 REAFIA S FpH < -] » 5101 bpz 114

bpz. DNA #* £ o

8. EXF L RGHLIVARLGRT &

BERAFE LA 22 Rk AR BT L e T s R
o MEEFREAREF D VARR O FRDOFEHEAAMTETRE > R
RARREREEAT 25T
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909 7 HFER- tpbFAIBEAB R ERFEITE GI LT REP
BriRb AP A GG A2 2R SARAAFRE R FONRE - L
e iFPEA SRREE R AP REAXR L A ELTER LD o

5 A58 %432 % 27 Bl Nested-2 RE real-time PCR #jiv2_ 1% *

Vi e d £ B ATCC Ffa & v Toxoplasma gondii RH88 strain i = ¥4 g
2% BT w2 HR(VEROcells) » W73 28N REEFET 2 k%> iFE >
ZHBEREREFT 2 5Tk 5 A & § 0 R G VERO cells 1% 4 'm
R FEL S APTEE T A A9 Bl AT S nested PCR 2 a7, F]5 H
genome * £ F 35 i copies s ik Mty o 114k B TR i 0.6 parasite/ml e
Real-time PCR 12k F| & cnp:E# RE 2L F]> .9 254 genome » ¥ £ + | B 2 7
copies ° A it { BEITTRA KM > NP RS & hs A58 spike FIE PR Y o L
TR A M R A @ﬁ‘;ﬁlﬁ% s 40 B~ DNA Uf B> Mo ey 8 284 L5
RS A, AR 2 B o % % A7 RE real-time PCR = j ¥ 5 2 fenfffR & 1 5
fRdF MR o 3 X & R R limitation ¥ i 0.6 parasite/ml 12 T (]
= )(R?*=0.998) - Bl Nested PCR % RE real-time PCR 23 st B+ £ B 73 % » e
%] RE real-time PCR 4% (T4 5 f§ i{ ¥ 2 % = % > 2_{s %% 12 RE real-time PCR #&
TR g G ie s > £ 11 Bl Nested PCR Fgeb i s & fe 05"

Aqrig~ # 4 RE realtime PCR A 47 #7fc § 62 &3 Fei 47 s & ok % o
9 > 27 f2H parasitemia Gk R 0 BEFIRT 21 EX B > ¥ 12 Bl Nested PCR
FEgh o HY IgM 2 IgGHfg ng 1 B 4% 5 IgG B> IgG »aif &
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K194 (Rw) o f 2R SAHR o R IgM 2 gG e £ £ % -
AR ET CHERBER Y R T B - L Rk R AR R R 0 2
A RE g R e m ke = R ER AN 340 R B - 1 E
o el A ? e B % o 3 = % & parasitemia /i >t 20-50 parasites/ml 0 ¥

3 =B 5 0.12 2 0.16 parasite/ml ©

AR A S /ﬁ,.ﬂ.,};i&ﬁ WEH B AES TSI A

T 5 250 4B R RI3E 1 Toxoplasma IgG/IgM (BioMerieux) s #4748
VETE BB E L A o ¢ ffl titere ¥ 12 5 A4 RE Z Fléhreal-time PCR

Rl A n P A FE 38 -

ﬁ@&;ﬁ@ﬁiﬂuﬁ%jﬁﬁ,%‘#&1m3wﬁlakﬂﬁl¢ﬁ
ot REhEfFartd i 8 GFMBMES LM F 9.1%  #77 8.4% -
o 83%> ~@ 88% -~ B2 6.4%~ i 188% BB MHF L 93% - H P IgM
FAREE 15 5 5 5] 0.28% > real-time PCR # &% 73 &8 7 L 151E > iohgn P
Arig Rl dens 8 IgGHRMIER B EREES D VAR S o

Wi ¥ E AR 3 = {5 (%)
‘; 7}'—‘ t’ NN 483 9'1
IR 250 8.4
SIS 350 8.3
B e 280 6.4
Y 170 18.8

APUR R P o A W EH ER R KT RE A
W s FARFE-H) ~F 52 68 LHEp(H-2 s g ig)
A EFEE AT RR(E KR s LAR S B TR B ACK) AT FI A
1ER R SRR R AR VR AR AN AR
T 4T
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B IgG & FH .5 (%) P&
145
g 10.1 0.131
- 8.0
E#L
20-39 9.1 0.354
40-59 10.3 0.239
60-> 6.2
KT AR
SR (5 7.7 0.002*
P (Z)T 12.2
EAE QTR SN
2 13.1 0.036*
3 8.8
4 SRR
A 21.6 0.003*
3 8.9
E- )
A 28.6 0.034%
3 9.1
SN
A 9.7 0.365
3 8.3
B FIITE TR
A 10.0 0.564
3 9.1
Fl# 1 iF
A 10.9 0.069
3 8.3
R IR
A 9.9 0.765
3 9.3
ARt RgE= B2
A 2.6
T 9.5 0.054

€ 05 T BIEAR [FA 0 B 7 K T 12 R (adjusted OR=1.60,
P=0.005) ~ # & 7 ¢ (adjusted OR=2.57, P=0.008) ~ # & P #7(adjusted OR=4.35,
P=0.016) %i-% A4 (55 5 AE B 8 BB 4 35 87 i g b o4 T T o

INHABFF oS B BN 2 GEFE BRI FRR - B

Eo R A F R R OAREZ B RT R PEETFR 0 AR T
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e RE S I A0 IgG AL 2 IgM Rl & e

‘1(% }?‘E‘ﬁﬂ?"g‘.ﬂ. /P *ﬁ

AR AR GRENRS Ty IR B0

FPEFEAEFEAFAATPIRIERE o1 2T FRIFAIE (Tik

70 T d TR RER EE L T A4 1gG Fk 2 IgM £kl ELISA #p| &

RPL 2% o B Adkx 107 49 S IgGRBIESIZHEEF 84 > Bt X34

7.69% ; IgM &Pl % 5 B3 14 > B 55 096% -

WA H4 5 2 f 40 M F] S A 4T

[

!

—_—

5 % &

E

SR A HE 107 A7 o o S HE 97 > TiEEE L 3091

Boo BB FF R Bl % Y 0§ 75 ELISARRRIgGH - 17
"% F)5 $o3k * £ 454 1gG ELISA (bioMerieux) s 6 5 % » 11 5535 A 9 5048

SPSS '+t fifF g2 2 g g T3 enjp M1 o

| 5 IL!L m;‘t‘)f\_”

607 mEiRE Y o e ARE S A LA A 36 4 0 R

3711 %> # ¥ 5 555 24 [gGELISA BIFEF M 7 frig # & LB
F 61 = HP - = his A58 IgGELISA RIR T MBI -
FR A5 AR AP P RY LT 2

xéﬁjﬁ“’ﬁ 26 i+ s

N X fé—""’ k) 26.80% 0 H P - =g A58 IgG ELISA BlE 4 o

EESS AR K2 P E Y



BO7 @YY B B P ERRMOG 104 B - R

o4

254 TgGELISA B3 B TLHE {4 > g% 3¢ } 1000%; m = B 7 ] ¥ 225
Bffars 254 0 H¥ - 445 A58 [gGELISA Bl R RIE M &

HeOL400%  HAapw B0 P AGER G BRGLFEFF 624 0 2

)‘1

% 5 A 45 A58 IgGELISA Bl R B » %37 | 8.06%
W:Ed v B2 & D
it97fi£€é—"ﬁt‘aﬁ—iwﬂ$ P g AR ERAE G 644 > H Y G 4
L gni A58 1gG ELISA B3R % B H > hiz &3 e | 625%; m 2 9 N
AE g AR F AP 5 33 4 0B P 4 = s A58 IgG ELISA )32

T % %ED L 9.09%

AU S R R AR ALY S L LI B T AR o

52,8 IgGELISA Pl MBI > %3 ? | 882%; aw 1 p A H
s 4Bk 5 29 4 5 B¢ 4 = 445 A58 IgGELISA Bl R REB M &

f
uEFEY L 1034 % -
WiEd v B0 A F ARG
07 R E Y A BN FEI R 254 > B B Eh
- = tdis 2584 I1gG ELISA Bl3E? BB fpsteh> w B0 p A ¥ 2 4
B 724 0 B¢ 4 7 A4d A58 [gGELISA RIEE B M > 4%

PP 9.72%-
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W:E3 v B2 §_FehiBA £ 490K
G O7 g v B B P F AT B LA RS A AT ARG 16
He g 24475 28 [gGELISA RIEE B> a3 %Y | 1250%;

TROAE A Bl A KR A EAGrRG 8L Y § 5 A g A8

IgG ELISA Bl E B > %% EY | 6.17%

WiEL e B2 £FENK
G 97 XFEE Y A BOP O NEESDG 20 B § 3 A4
258 IgG ELISA B3 F B> 2% #? | 1500%; aw B2 A X g
MEF 77 &0 #9 F 4 LFn5 A8 1gGELISA B3R B B 12> fiz ks

F 5.19% o
75 A IgG RANH F 2% TS5 AR %

dOT IO PR R D BT E R TS ATk A A G P R
A F A A R D 7 5 B [gG R 2 B T AR

= o SR U AP W I D B

CRE S S L BT S by ot . ) e e
3 ept i et FRHEM BRERM BAIR AT AEAk NR%S

57.14% 57.14% 14.29% 14.29% 0% 28.57% 42.86%
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FAAELHEBRL L FE A

cAR 96 # 10 7 T NHE5 AR S AR F e 2 LBERE o Fl5 A

D 7 g A EHEORR S DAV R R - KPR
EF AL LA T F FRR AR RGO & D SRR AR
F R 3 104/136 (76.5%)  Flpt » Ve 41 LA T "ﬂﬁifﬁ?% 2R AFS S
* 4¢4w5nuﬁ@@£5%%@%%?2&%ﬁ’iﬁﬁﬁﬁ
RS 5T P %3 A 4 Edward Guy 3tk {6 & > L Ui A2 (de Bl - ) [8] ) A
Hvethkgy o AT Ho BE Fleadgsy o wit
ded o B - T RS G NE b S B TIRE R A RE TR

LS B}

Ay fLIEAT 3 D

IR SaphA

[}

il o

12 VIDAS IgG 2 IgM #H| s 2 ha T KH 85 Xz ung g4t 3
A SS A3l EaAS - kM Pt a2 T FEEKR 19 A
B 2 (% -)°191 l’fl‘mwé’iﬁm)‘;‘ﬁ B F e

2133 (191 =) 5 1gG kM 12~ 55 (191 =) 5 A F Futl § h2 - 3 = 1gG

s H P40 (191 )5 IgM FAE

21 [gM F%'Hiﬁf 3 IgG M3 Ar 19 o Ft AT A AR VARL H
¢ 32 1gG Al A f—;zru S o R - P RERPE SRR
ARt ERY P H > S AR E S 1gG PR R TR 0 F S
SAZPER3] ;e EEARAR R M ARTAL PEFE S BT eE {5
%?%ﬁﬁ’ﬂﬁéig—ﬁ&nﬁow%ngmﬁ%ﬁﬁ¢$%UM’%%
B 2R EZERDRE S FEFE o FUERFEREL L o TR

W%ﬂ&@Gwmwwmuaﬁéﬁim%Hw@4 g a0 3k[13, 14] -

793 mt s gGiMBEa ML B 7 i B RS-
Etem L IgG Pl {22 BadE 2 § St b R P AL R (R 2 ) Mo FlefedR 2

20



# T E blas B A E 5 A AR - R Rop R R hESR AT A
£ A 31-45 BB (67 L) H=t i 16-30 k(43 £ )2 45-60 k(42 *) (=)
TEEME DA T FENF RN BN A FSR ST EaFE, > T

vt Fis 1 TR G A2 E o

A5 8 %43 & &7 Nested-% real-time PCR $#jiF2_z& = 9"'!%}4)?33,% 245

VAR AR L RE AT AR DA FEL QL TRk R L R
e PR AEERE A FRER RN SRR FlE 2 P s B
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Table 1. i 3F e 18 2] 2 % %

S ZKL\E_ ‘:L: —‘:;J. —Fl" JANAN

PRI BE L R oY 85 44.5%
243 55 28.8%
FEI T F LR 31 16.2%
ERER 19 9.9%,
A7 A 1 0.5%
Bt 191 100.0%

Table 2. Comparison of IgG seroprevalence positive by sex

o) By mAr

e 61 58.7%
g 43 41.3%
Bt 104 100.0%

Table 3. Toxoplasma (IgG) seroprevalence in different age groups.

£ # L2t A

0-15 5 4.8%
16-30 21 20.2%
31-45 43 41.3%
46-60 23 22.1%
60+ 12 11.5%
B3 104 100.0%
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LR KT

Tests Immunocompetent Pregenancy Neonate HIV Organ
patients (§ R AR % %) women transplant
First test
1. DT (G+M) Pt has no acute Toxo Pt has no acute Toxo If high DT or DT (IgM EIA same as Is Pt infected
c.f. IgG EIA Pt has no acute Toxo Pthas no acute Toxo mother at risk  not relevant) HIV (1gG)
2. IgM EIA End diagnosis If acute (IgM +ve) Always use If yes, is it
ISAGA M acute (IgM)
| more sensitive
l
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 atrisk (PCRor
>ISAGA M+A
If pregnancy is at risk
investigate factors
Third test ¢ v
PCR Am. fluid blood or CSF if 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

DL P ST AR

NV
.

Figure 1. 5 A

40

y =-3.465x + 32.865

35 R = 0,998

30

25
Ct 20
15

10

I I 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 4. Characteristics of five patients with PCR positive.

Case Sex history of animal Svmptoms  Ace  Habitats 1*t EIA- 1t EIA- 2«4 EJA- 2% EIA- RE real-time Bl nested Insect number
contact ymp & 1gG IgM 1gG IgM PCR PCR (parasite/ml)

A Male NA Serpiginous 35 x5 520 0.98 405 0.64 + N 0.12
choroiditis

B Male NA Fever 74 s P B >300 0.04 NA NA + + 0.16

C Male NA Dizziness 57 EE5E >300 0.08 NA NA + + 28.66
Fever,

D Male Dog Strength 34 FTH R >300 0.09 >300 0.11 + + 20.44
weakness
Fever,

E Male NA Strength 38 e AR 194 0.04 195 0.04 + + 48.08
weakness

The test results were interpreted as follows: for IgG, =10 IU ml! was positive, 810 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.









