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Abstract

Background and purpose: Toxoplasmosis is a parasitic protozoan disease producing severe
complications in congenital and immunocompromised cases. The enzyme-linked immunosorbent assay
(ELISA) is the most common laboratory method for serodiagnosis of toxoplasmosis. Commercial kits
have no unique procedure for standardization and this may influence the consistency of the results. The
present study was designed to determine the reproducibility of results obtained by ELISA in different
laboratories using similar commercial kits. Also, the results obtained from different commercial kits were
compared.

Materials and methods: Three Toxoplasma gondii IgG-ELISA kits from different commercial
companies were used and the results reported by three different university laboratories evaluated. Eighty
one serum samples from patients referred to a private laboratory for serologic determination of
toxoplasmosis were examined. The results of the tests were reported as qualitative values (positive,
negative, borderline), and the agreement rates determined using the Kappa coefficient.

Results: Comparing three different kits, the results of 76 serum samples were similar and the Kappa
coefficients calculated at 0.85, 0.90, and 0.97. When comparing different laboratories, the results of 80
serum samples among three laboratories were similar and the Kappa coefficients calculated at 0.97-1.

Conclusion: Based on the results of the present study, it could be concluded that the ELISA test
for detection of antibodies to T. gondii has the potential to produce consistent results in different

laboratories while using different kits.

Key words: Toxoplasma gondii, ELISA, immunoglobulin G, evaluation

J Mazand Univ Med Sci 2009; 20(75): 2-7 (Persian).



http://jmums.mazums.ac.ir/article-1-886-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

gy

o) 3l (—S ) @ lcolS b a Las

(P-V) 1WAQ Jls  Caiagas)l 9 033918 VO ojladd el 0)9s

ymsis 5l bl yga T LisS Ou g LolSdulo T g Ll !
sl 5295 lowlbguuSgi aile |alaisl IgG (sl (gabs il

Tils ol " edle Gz pue | iled g | (Sl o (Sl 31 e
b&s"ﬁ“"m‘tﬁ"‘” "ub',.l.cgl.;)é.a

4 o352 )

:l_?..:l‘_;.\;_.\_&u.é)\);&‘..:ld)\ss-lj‘_;.s\j);l.aw\;;,:ﬁ@\&fdl‘_gkﬁjw)\w.f}::JM,(E.':L.:

Gty (5wl 315 gad 5uS 5 151 (GlaS .ol 1N 0T S5 s o e gy Al S
ol sl 53 (S5 onl bl sl Al I 56 a0 seST mls ol (a5l 10 ez s 55
38 e ey oS 5 Gt 3550 03 1V 0505T (1S o 5 ARRLST o GBl5

ARasls ool 3T w5 Calibes (6)low oS 8 5l sy 5uS 5 IgG-ELISA &S aw: b b3 9 Slge
iy ods gLl SLen AV (sba o it L5515V by 4 ety oS 5 e T9G lassl ST asis sl
Ao s e k) (AS Oy s b0 seST s 25,8 S8 23T 55 g0 5 gedl g8 5 (6505 e 11 oSt LeST
o3 8 e BT g o ool b a0 paST s 815 Oloe b 20187 (550

CI LI s 1 505 OLSS ()l oSt (s o 305 VF DLt Lo 3T gl claaST (o dglie 5o 2 L idly
3552 0SS oyl T i s o 5 A Sl Le3T s laolSliy 3T o gl 53 5 8 s +/AY 5 4/
SV B AV LS s

&;Oﬁ,@@uﬁw@l;)i,’wm,&(}:!)i‘waﬁsgpdk;ﬁ?quuwuu)'i:CL:;:..,I

K .&:M|J‘.>)}>'){ &YL/

U1 G 5 5l dp Vgl G 8 ey 5uS 55 15 3ulS slad g

4o 20

LoDy 5S35 (S5 809 o 2351 Ol st Gl ST 55 sl 3 (Toxoplasma gondii) (sl oz S LoDy 9S8
Gladkul 31 S pIT o YU 5 0-HAsl o Cote 3 s b 45 g Sler Hlanl b glas b oSS
‘_gl.a)}_&f)b (BBl 0l uZ)‘J,f‘)_,_&.{‘_éw v\—né‘):‘“ &‘.\_a- .\Ssa oJ}jT ‘J (:J.i.»_,:- Qb‘:c}@,a
E-mail: msaraei@gqums.ac.ir IS5 oo Dl 5 ¢ gLl g (K 0S5 il gl 2553 = S A0 Sl S pae0 igiamne ilgo

B Sy sl oBails (S a8ty ¢l 005 & 5 S0 pn 5 s Dl 500
D13 Sy pshe okl ¢ Sy S Sl LT 03 5

P Sy p e ol (S5 008ails ( AEELST ¢l s S ¥

3 S, ke o (S 03 (bt 3 Sy 5 F

Sy sl 5 S50

AV s i s MAYN: SloSlol g gl )l sl MN/YA T Sl )6

IWAQ Culigins)l 9 (333)9)8 « VO oylaidd « eIy )9y ohijle (Sib)y eole alGilils alas p


http://jmums.mazums.ac.ir/article-1-886-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

) Sn g il pu aiaus (il pu aljpbo

S 5 e N5 5 5 S Sl S
S5 L 53T ol (5les lulnl Ola
e b S (o Ol oDl S 5
Gl ey S 5 S s e i kS
b anlllan 53508 planil (55457 a3 (S5 e L
Indirect Fluorescent Antibody Assay (IFA) ¢ g 3T
N3 i 25 55 0 ol e 55Dy 5eS 5
o LT el oy s 3355 Ol je oS 28 8
2 05s el ALl 4 a5 L0F 5l lsgme 5k
S5 e 0531 2 Sl =Y L 0 S
) o laallas 5SS 5 Ll el 5 S 5
230505 ) (35S s AT s 25!
S Al b Sl aadlle (il ol plawil O
O3 S e G5 Ol e OT ()

ol gDy 30 5 1Y 0037 a &l 3T

b b9, 9 dlge
=0l i Sheglotalie Sl 4 lllas
Slos AV gy 5l ap s 45 503 5 5 (evaluation study)
05051 plail (61 m 45 s g (6313 Ol jley i 4
Sy o gas o&aleT & 5 sy 5uS 5 (5505
Oy 3T o8l l 53 s gy 03 gd dnml o 553
S5l A el Olews (61 5 gany 3085 015 5
s oslitul Sl anlllas plnil (51 T (Slap s outile
ax =Y gles js e islasT plasil OLas b Lap
wfj:J:uJLhﬁQ_l\..kJ‘_g)\.L@f\iﬂjfdzu
du(.ﬂju_x,fpj_hﬁ,u(t_?g\uft.\?
d gl G315 O n sl b o 53 ks eslizal (g1
Loy S 55 128G slacosl 5T romin ()l &S
@l 3y Calisee (g )low &S5 aw DI 5
Captia™ Toxoplasma (Y) Jols aes R
(Y) «gondii IgG ELISA (Trinity Biotech, USA)

sELAgen Toxoplasma IgG kit (Adaltis, Italy)

£t

ylsbg

N

Sl el a0 sl 3 oy Ve Bl 55 4l anw s
PN el p 3 (ST VL 5 il 03 T
3108 (OT 05, 5 b Jgeme 5 sb 4 Oludl (V] ol
0 e Lods @3 (Sla sl (53l Sl o
SlalacS ol 5o o 5 pl> ca S 03,5 L s
5 Shas ColiS bl 3y Coshe 358 0 03T e
Ol alls Oy el (immunocompetent) |
ol 03 Sy S 5 LGS o Sals 5 Sl (L
355 5 0 A e S el (53 8 L g2l sl
) RN R POV, FPUE. g S PP TP S P P
0L 53 Lo suas (immunocompromised) By
5935 kb o Ge) ST i o
3035 S ha Bulas 4 A8 ol a5 (55les
Sl T 651555k (6 ks ol Solom 0 iS LS
;.,.:_m.b_.x_.i:(aj_éj>c\_<>)\>‘_;.\i.\_il_?d_:§5-
5 S re 0 elSiiondS ¢ Sy Ko Uy i gyt
T ST
sy S 5 AR LST et )y s
5258 g0 plondl Calibes (S0 50 3T L &S ol (65 405 e
Enzyme-Linked Immunosorbent Assay o7 -y 3 ) I
Soslial Ly Yy ane 0 sa3T sl .ol (ELISA)
S8 0T s 5358 0 plnil (gl SlacS
V153,58 o il 3 b s S oS3l 5 o&aws
R PR WV KW I B PRGN DS i YOS |
,Ja;;‘qM\‘;,{MgTduqﬁs@jt.;w)b,};j
Sl el T-05 & elie 5 5557 15>
ol il Sslize Sen b (85555) o 5T Lok
03031 S35 5 Comla o Cul s b 5lis
Slalas il 1S 56 5 el oS 55 51V
gl (S 5ns 5 Comboo gl i 55 oS (s3dae
2l LT anslis 5 00 ) 1Y goles slac S
ok planil (1A gy 50575 (55 515 o L0 505T
Loslacs IS jubaas 5, 0T 5 Vs el

oz sy s5 6 5YL Sl 51 8 ool p05T

W IWAQ gyl g 333)9)8 « VO )ladd ¢« eIy 2)9s

ohdils 3ibjy egle sl alas


http://jmums.mazums.ac.ir/article-1-886-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

Joawlliguse3 Hall 09011 (15 o3 § elElule)l oy §8lo3

Gk s 4§ 53 (65 A 53 ol o polie s
ELAgen Toxoplasma IgG kit —S™ Jasl) s
e V2 TU/mL 31 28 1gG s 5las ((Adaltis, Italy)
&Lﬁa} .\_&Jal_w.si_&a y+IU/ml ‘5}\-««_&}«;—:{}
Toxoplasma IgG ELISA Kit <8 Jasl) s
5 2 V0 TU/MI ;I =S IgG ,slae (Genesis,UK)
i as S ks Ce MO TU/MI (gglun b iy
5 G515 Ol tmalons (51 LS g 5 )
ol ul Olin:«ilﬂ)"‘- 95 A l:'. 9 C.,.:fjé Ao lAu}ﬁ)T

Az Llod Wesls JIGT 55 (65,0 A mW s

M (s 33 AY/A) 45 5ai V7 @u‘;lfub‘g

‘Trinity‘_;)l_?dg_;\‘w_gﬁl_»ﬂzw_arﬂ
3500 3 g ils 53l g SMSAdaltis;Genesis
5 o 3315 Ol e ity 25 Sosline oLl
4.5l 5 9 Adaltis o Trinity gbeS 51 fol>
L 52 QLS g 50 At 03T s 87 550
L a5 505 &S0 ol aibls 3 g OV 55 90 &S5 s
Ol s 55 e Trinity &S L 5 e Adaltis &S
S A e AV CS 93l o WS Bl
> 525 Genesis 3 Adaltis glac S - 3315 Ol 50
ngﬁQjL&:ac,_:fjaa|wd}~JO@Lﬁ.¢ib
L 5 Cie Genesis CoST L assai ¥ mls &8 (5 5b
wg.c«)_:j_iiz 4 gl 93 @Lﬁju.é.:.a‘Adaltis oS
A dwle AL SS9 cpl o LIS 5815 Ol 5 s
Genesis 5 Trinity gbacuS o b0 40T 2 4w s
L mls 5pe ¥ s a8 305 0L OBt 550 o
234 e (Trinity &S L Jg e (Genesis .S
G5 Ol 2 3m oS8 2 dome ooilasdly 2550 5 )
@L:J sl i dloes /8 OS5 ol o LIS
Olas ¥ olecd J g 53 (ol OoS aw (m 05057

Ol ol 03l

Lol e AV 53 Lty 58 55 0 (S5 0T Ol5e

Toxoplasma IgG ELISA Kit (Genesis, UK) (¥)
plasl ag oS o Jedly st b Gillas s 05037 05
(Anthos 2020, o&zws 5l eslizal L LT =l s A
<k s S Anthos Labtec Instruments, Austria)
S e s Leles o e ol Olisbe3T s 8 sl 3
Sy e ofBils S5 S pn 5 Jsbw DLk
NEUS Y

03T b G315 Ol 33 4t o 5o
Catitee o&ins o 3T a5 LoDy 4S5 [gG-ELISA
LN 5 RC . U e B 3 S PO
S oBnlaiT 5 cp 58 o 5 358 (sla0kwsley
S, pade oRals JpSSge 5 I DLk
A p s bl CS L allas ol 5s 98
Captia™ Toxoplasma ,lss oS 51 o&in 3T
oslawl gondii IgG ELISA(Trinity Biotech,USA)
35 53 La0 T gl oS 313 olas
Sl 55 55 e 534S 6ok o Osline
SeeS cLw Sunrise™ Jos oSeus I 5, S
95321 5 4o »5 «Tecan group Ltd (Switzerland)
Stat Fax” 3200 Jis ol I w3 Sloa)s
Awareness Technology Inc (USA) .S csls
S PGS se 5 Jsbo Dl S e
=S L Anthos 2020 Jis o&zus
. oslawwl Anthos Labtec Instruments (Austria)

Slesliwl U ad> 0 95 2 55 Lagss)T 6\.:5
s ol (s Se) 0dsiS o3 laeSus
b 5 e LT (optical density) (g5 5= azensls
Ak 5 (eIl a4 S8 el s
ARET o 5 25 o awlie s £ s (IU/ml)
5 e o) LgT 4S5l eslinul b Lagspe )T
oS ol s ol s oLl (65 0
Captia™ Toxoplasma gondii IgG ELISA
Sobws b S 1gG s 5lae (Trinity Biotech, USA)

et YA/A TU/MIL (§5lucn b iy ¢ e VV/F TU/mI

1AQ Culigis)) § (323)9)8 « VO a)ladd « eIwy 8)9s

ohiils i)y eolc sEiils alas  \c


http://jmums.mazums.ac.ir/article-1-886-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

) Sn g il pu aiaus (il pu aljpbo

05231 5 3 2V Sl Bl 5 ol anlllas s
Gl OS5 S 5 IgG-ELISA
ol Ll S Oladlas 331 50 45T Cils 5 g
3 5 1gG 5u6>Q$ﬁT ol aalllan y3 oS Oyl
Loty 58”55 ade IgM slaconly 5T 01K s Slallas
2L 1M (3l 5T .08 8 51,5 i s
Sl s 25 r 3,5 55 5 sy 5uS 5 sl L sie
3L ST 00wl Ao s 51 Jed slacisie 5l
G opl o ST ol gl o g5 e laIgG
JoB 5 e sla S 50T 34 ol sl
S sl e Dldlllas lis 5055 oLulis
ol aadllas 53 a8 STl Cwlend s S 5
g 555 50 15V 0 53T (65 ) seadls o 3 28
i 3 50 ey S 5 4o IgG glagsol T
O3m03T 50180 alan 3 ¢ piopan 28 S 1,5
Vgl 355 i andlae ol 55 g b oslial il 3,
ol 03T 5 Cgr ol ol 5l ladllas s
o 03T (s 5 Canlas b 555 o0 o3linal
P55 a0 sa3TL 05057 52 0505T 6 (65 1 5 ok
ot s Gl S L oS oS o 6L
55 bl sy 0 Sda i Sl aslllas js a5 54l
=¥ 03T s 53 (oYL G315 ol andllas )
il 5y g Caditee o 3T a ey 4S5
o 315 0T 53 S ol laalllan gl b 38l e oS
s gl 5 1 (SLa0s a3 o155l i le3T
B G P i, R PIN() N S W Y
Loy 38 5 TFA § g 3T A0 b5T o L5
Lol opl ol ety oo b5 4 (0P T Sty
Lo IFA 515591 6la0 05T mulss 515 0 i 4
Heslinal L1 ¥1 05057 s &8 65k 4550
Jaa):ﬁwa\}%}&ow&|}ol§;¢:
onlitul il 5 g5 gasl 5K s oo SITFA O 53T
e iy o OT Sleslis wl Ly 4S50 e

L Ssmdly oS 5 (5505 1 oK T 4 0k
4 Genesis 3 Adaltis (Trinity glac S | eslezul
5 (5,50 YF) Aoy FY (5,50 YY) Ao yn Fo/V s 5
Al i (550 YO) Ao )5 FY/Y

2l el l3T o s 315 Ol 3590 53
ole3T 3550 p e 4503 AY 51 (Ao 53 AAY) & 5i A
S s S GisS bke e s leiT
Les 5 Sodls G315 el J S0 pn 5 Jsbor Sl
S ol 48 5 Sl T o 3 )50 K5 o
(S5 o 5 4 ol LT ol o 5 4 g0
>)|fru,;gl§%,¢.uu;)|)?¢;ﬁ,da
O 050 T ks G855 Olee 55 /Y =) s lis
sl 0 s 1LY o5l Jgd 5 ST opl

235 lan AY 53 LMy 5uS 55 4 (S 0T O
S5 555 5 S sladk ey Loy laT
o oS Sy oKty S50 5 Jsbe Dliks
5 (o5 YY) doy Fr (550 YY) Lo s YA/ s 5

&&mﬁ(:)}ﬁ\‘\‘)wﬁﬁ/\/

33y 55 5 1EG-ELISA (555 o g5 i £ Voo Jgoir
Trinity 5 Adaltis Genesis (s s &SV

o A- A+

Y . Y G+
T+

\ . \ G-

i i . G+
T-

£ FF \ G-
A v e o

Adaltis «.5":A ;Genesis «.s":G Trinity «.s":T

330 55 5 12G-ELISA (553 5 g5 aglin ¥ 500 Jguir
Sl S 50 5 555 5 old Sla Ol slow gla ot lejT

9 Sy p e oty IS s 5 sk
& K- K+

Yy . Y C+
Q+

C-

\ . ) C+
Q-

FA FA . C-
AV FA v i

Sl 50 1C 5 Lot Ol sley 1Q 558 Bl ey K
23 3 Sate Slihond S 50 53 (e ol Ol sloy o801 3T 3 gy &S5 e

25 Blod ()T 6T 53 o ) ok 1S (650 o 5557 Doy o2 ST

O 1WAQ culigus)l g 333)9)8 « VO a)ladh ¢« eImy 2)9s

ohdils 3ibjy egle sl alas


http://jmums.mazums.ac.ir/article-1-886-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

Joawlliguse3 Hall 09011 (15 o3 § elElule)l oy §8lo3

Sl S Glams 4 4 5 L)l ol plx!
AT oy Loy 585 TFA 05057 (280 LoST
o smedaly o Conl at s &S iy 0 B 4 (V)
PRYSCESIS JES I RS PR USRI WP g
o ) 1Y 0 55T 3l eslited bl ol b
Dsh s de 5 st
O3a3T a8 358 o 6 S a5l aalllas
ot 3 AT oy 3315 515 sy 58 5 1Y)

sl a7 oV 2S

S 3Sowlonw
oils hd g3 Coslee Jbo Culem b Goios )
St 35 LSen Ly 5 05558 (S p ke
plasl 38 (S, p e oSl S0 5m 5 s
i la3T sy (e 873 ST Ol s
O3l S8 )Ll 5o g 1958 SO (s s
GoLSen I iman 553 on (13006 Ololey (sl
J_:f;(.JLé-)Q_gfsi_Ib‘_;.\_yMJ_:f:‘_;\_éT
G ol 3 o ISl (6 e gl anbl
Pl amidls 4ol 5 Sliis - b w by e

References

1. Gharavi MJ. Seroepidemiological survey of
Toxoplasmosis in pregnant women in Tehran.
Hakim Research Journal 2002; 2(5): 91-97
(Persian).

2. Fallah M, Matini M, Taher Khani H, Rabiei
S, Haji Looei M. Seroepidemiology of
toxoplasmosis among pregnant women in
Hamadan city. Scientific Journal of Hamadan
University of Medical Sciences & Health
Services 2006; 39(13): 33-37 (Persian).

3. Keshavarz H, Nateghpour M, Eskandari SE.
A seroepidemiologic survey of Toxoplasmosis

in Islamshahr district of Tehran, Iran. Modarres

st s on DI el G b a5 (ST
Sl s 1 5 fammes peder 318 gl (ol
ol U.aliw;

S 55 e Ol bl aalllan s
NCEW PEpNE gl sban MY s Ledly 5 S5
VY B2 /0 S ot o 55y 508 5 (S5 55,0 81 2
WCils Sl Lo YO B VY S a5 ey
BV 055 65 gnkly oo 2,087 (s i 5 L
A1y (il s lblknl Oluas 5 Lawdly suS" 5 YU § e
old odalics gl (0 5e5T ol sbS A5 ol
el (oLl L6

jtux,“f}:tﬁ\@\,;‘su;,;&waﬁxs
bl as (g Laas o) 2 gty (g5l 5,1l
3y50 SLACS o 5 8 ool Ol r Sl aalllan s
Lsg sy o 1S IS anlles

05T iy ol ardllas i Oolual 51 S
Pl s ol adlllas pLal gl Y
SLIE ST 8l 03 553555 LMy 5o 5
L b5 sl 5l Ly S 5 (55 5 gty s e
odeas J5 05Vl 035 1391 05037 51 6,5 0 00

IFA 05057 5l eslizal U Ol 55 Slalllas ¢ 55 5

Journal of Medical Sciences 2003; 2(6): 111-
119 (Persian).

4. Saraei-Sahnesaraei M, Jahani Hashemi H.
Seroprevalence of Toxoplasma gondii among
females referred to Qazvin community-based
medicine center for pre-marriage examinations.
The Journal of Qazvin University of Medical
Sciences & Health Services 2007; 1(11): 12-
17 (Persian).

5. Ajami A, Sharif M, Ziaei H. Serological study
of toxoplasmosis in Mazandaran rehabilitation
centers. J Mazand Univ Med Sci 2005;
46(15): 64-68 (Persian).

1AQ Culigis)) § (323)9)8 « VO a)ladd « eIwy 8)9s

ohiils aib)y eolc sEiils alas ¢


http://jmums.mazums.ac.ir/article-1-886-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

) Sn g il pu aiaus (il pu aljpbo

6.

10.

11.

12.

Shah Moradi A, Daryani A, Hadji Zadeh E.
A seroepidemiology of toxoplasmosis in
Roudsar city. Daneshvar, Scientific-research
Journal of Shahed University 1997; 15-16(4):
7-12 (Persian).

. Berger F, Goulet V, Le Strat Y, Desenclos JC.

Toxoplasmosis among pregnant women in
France: risk factors and change of prevalence
between 1995 and 2003. Rev Epidemiol
Sante Publique 2009; 57(4): 241-248.

. Montoya JG, Kovacs JA, Remington JS.

Toxoplasma gondii. In: Mandell GL, Bennet
JE, Dolin R. editors. Mandel, Douglas and
Bennett’s principales and practice of
infectious diseases. 6" ed. Philadelphia:

Churchill Livingstone; 2005. P 3170-3198.

. Wilson M, Remington JS, Clavet C, Varney

G, Press C. 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 1997; 35(12): 3112-3115.
Joynson DH, Payne RA, Balfour AH,
Prestage ES, Fleck DG, Chessum BS. Five
commercial enzyme linked immunosorbent
assay kits for toxoplasma specific IgM
antibody. J Clin Pathol 1989; 42(6): 653-657.
Kodym P, Machala L, Roha'cova' H, Sirocka'
B, Maly M. Evaluation of a commercial
IgE ELISA in comparison with IgA and
IgM ELISAS, IgG avidity assay and
complement fixation for the diagnosis of
acute toxoplasmosis. Clin Microbiol Infect
2007; 13(1): 40-47.

Spranzi E, Thulliez P. European Multicenter
study of the LIAISON automated diagnostic

system for determination of Toxoplasma

13.

14.

15.

16.

17.

18.

£t

ylsbg

N

gondii-specific Immunoglobulin G (IgG) and
IgM and the IgG avidity Index. J Clin Microbiol
2005; 43(4): 1570-1574.

Herbrink P, Van Loon Am, Rotmans JP, Van
Knapen F, Van Dijk WC. Interlaboratory
evaluation of indirect enzyme-linked
immunosorbent assay, antibody capture
enzyme-linked immunosorbent assay,
and immunoblotting for detection of
immunoglobulin M antibodies to Toxoplasma
gondii. J Clin Microbiol 1987; 25(1): 100-
105.

Saraei-Sahnesaraei M, Jahani Hashemi H.
Toxoplasmosis indirect immunofluorescent
antibody test agreement rate among four
laboratory centers. J Med Faculty Guilan
Univer of Med Sci & Health Services 2008;
64(16): 51-59 (Persian).

Kaul R, Chen P, Binder SR. Detection of
Immunoglobulin M Antibodies Specific for
Toxoplasma gondii with Increased Selectivity
for Recently Acquired Infections. J Clin
Microbiol 2004; 42(12): 5705-57009.

Kamani J, Mani AU, Eqwu GO, Kumshe
HA. Seroprevalence of human infection with
Toxoplasma gondii and the associated risk
factors in Maiduguri, Borno state, Nigeria. Ann
Trop Med Parasitol 2009; 103(4): 317-321.
Tamer GS, Dundar D, Caliskan E.
Seroprevalence of Toxoplasma, Rubella and
Cytomegalovirus among pregnant women in
western region of Turkey. Clin Invest Med
2009; 32(1): 43-47.

Liu Q, Wei F, Gao S, Jiang L, Lian H, Yuang
B, et al. Toxoplasma gondii infection in
pregnant women in China. Trarns R Soc

Trop Med Hyg 2009; 103(2): 162-166.

\'

IWAQ Caligins)l 9 (333)9)8 « VO oylaids « eIy )9y

ohdils 3ibjy egle sl alas


http://jmums.mazums.ac.ir/article-1-886-en.html
http://www.tcpdf.org

