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ABSTRACT

Background & objectives: Toxoplasma gondii is a zoonotic obligate intracellular protozoan
parasite that infects all warm-blooded animals as well as human worldwide. Determining the
parasite genotype in intermediate hosts is crucial in evaluating the role of these types in
human infections as wll as in prevention programs. Therefore, this study aimed to identify and
detect the genotypes of Toxoplasma gondii in aborted fetuses of ewes in Lorestan province.
Methods: Identification of the parasite was performed on the brain and liver tissues of 142
aborted fetuses using a conventional PCR based on amplification of highly repetitive 529 bp
region of the parasite genome. Genotyping of positive samples, which were isolated from the
brain and liver, was performed by PCR-RFLP based on SAG2, SAG3 and GRA6 molecular
markers.

Results: From a total of 142 samples obtained from brain and fetus, 10 cases (7%) were
determined as positive samples based on conventional PCR. The precence of parasite DNA
was also confirmed in the liver of 3 positive samples. Evaluation of RFLP pattern of
amplified SAG2, SAG3 and GRAG genes showed the presence of various types of parasites,
incuding type | in 3 samples, type Il in 2 samples and atypical type in 5 samples.

Conclusion: Isolation of types I, Il and atypical type of T. gondii from ewes in Lorestan
province suggests the need for greater attention to parasite transmission from livestock to
human, particularly in pregnant women and people with weakened immune system.
Keywords: Toxoplasma gondii; Zoonotic; Abortion; Genotype; PCR-RFLP.



\WWA7 swb Aro}.wo)Lo.«iu[n.sh_\.é.Qo)gé Jual us‘“’)’f'}l'c olfisls ad=o YEE

SO )l 5/ NigS lawIliguS 9 j9395) WA 33l aigd ) (pass
SAG2 (J9Sgo sl )Lk Al yo Yliw )J YUl G yiue o Iukbloiuw
GRAG6 SAG3

'olre draww S35 ileS S Lol Ldpdazo F ol (sInan s s ka0 p9i (adipo

Olrl Jlsl Slsal ol pes Suich olils (Kb juols 0 3SkLS (5991 93L 05,5 )
Ol Jlgal Slsal ol pen Suph olisls (Kb juels 0aSiils 4ol pole 05,8 ¥
Ol Jlsal Slgal ol pas Sueh olLasls (Kb uels 03Kl (AL ) pole 05,8 ¥
hamidinejat@yah00.com : S g oSl s =FAPFPE-A-Y ;us6 - FVPPEY- - VY el J slue o o *

oSy

Ul a0t &S wwl jo595) solal Jolw Jals Lglmb..ﬁdi.l&g/.u,f@)@ﬂ,;mb 518D 9 dino)
Lo ool plds (Lol S buwls b jue L JSI ._xuy)uum.\.;fuo o.\,JT Lo yuwhaw 03 D plusl ades )l [9)39;
i 9 (plawlivh Ba o L asllos (ol 13T .5)1s Saiee (s 6 i $laA0 0 (yiizod 9 (Sl sla e gac )
w358 plamsl s o) il (518 itse o aduw Sl ysin )3 STkisS Lol s o7 S rsisss

2= 3)lsio PCR il oslaiwl b gliss pJ olis] Gie (ol VEY 208 5 320 sla w8l sl asgai s JSI olwlis S yhg)
St st (S5 gas (530 22 JS 5l asisid sl i plasl JS (1553 555 53 5 ain VA askad i sl
Ll GRABSAG2 SAG3 Suws) »S)le ¥l oslaiwl b 9 PCR-RFLP (355, b 03T (e ooub baduw ¢yaiss a5g05 38 9
Sl @i PCR Goioo b JSl)sia (1Y) 350 1+ 03 0b 05T gen opin 5 sko 5505 VEY ¢ 50ze Jl ldAiSL
SAG2 ) wYgaxe RFLP (55301 5Ll 305,85 Slwlish S waude sladigas Jl 3 g0 ¥ au8 ) JSI DNA ) gas aub
Do Al ) Kond put o ai903 O 9 1 s ayomw Ai9e3 ¥ il w3 Q5 aig03 ¥ 3539 GRAG 5 SAG3

o3 gl gliw 3 Hlicwl L siuo Jl ol Lo wll s o5 s yue 9 1 d s lads s (s lwlan 1§ 108 dzuis
bl 50 uic,gllabu.ﬁm._émélgél)élg)ls)l., wbJ ojasds pluil &y (S g y9 Ulgas JI JSsl Jwil & il ax g5 w9 o
PCR-RFLP (5555 doiaws ) 9385 «(5/tisd Lawlly suuS 55 1 534S slave jlg

VWAS/ Y/ rgh pady VAF/ ¥/ ) edly s

b VLL jae Ligs pblwas )3 5 0,5 .30 ) ol Ao ddio
I)J.Tslﬂshz.;w*wﬁdfmdil ol o Al JA-|_\,Y)9_393)¢_1-;L.!_:J_Q,’6/_U};’MJQM);
OS= 03 [Y‘\]Mwumbm).) &}33" oly Jl c\_f._u._w“leﬂJ.ofk,_rT aald )INLS)L&AI ,\,J}J.w
O 9 595 S L JIL an JSSI bl 0l e 0136 )ice At )3 ) sa s 55 Sl (Lils3
U NI SR SPIT SR ST SRR GEI PSPV W s )3 O35 3 5 wllasliowy alea I e )5 sa
* Oocystes ! Toxoplasma gondii

5 Tachyzoite 2 700n0sis

® Bradyzoite ¥ Apicomplexa




YED Uad 9 (s 95 (585 )0

w)9395) Gl sl aigs S (yuss

9 =0 3l Hials Slg s o (Siluil sl mausen )
it Lowdl guS o5 )l psinwl SLAEISSE (2 S5 eace S
3 5 jeio s p rols aslloe I Sa_a 13
S Ybcw pJ Ylcwl sl yiue oaub biw sl s
Pt93) s 9 SlAisS Lol g 55 (plwwlish
69 )= PCR-RFLP' s, &y J-Sil sLaalaa
5o Slol slawsiT) SAG3 SAG," slay)
b5 &S 38 @510 55 ) GRAG
Vlg—ie & (S 50 Ul SB9)63p 5 wuS9) S L

sl 0393 (yieloo 9 o ls ok K

o Ubgy

Il el 4 ) @)oo sabidie b)) & asllbos oyl
VEY 2la=s AYAD olo 53 Li VYL Jluw ole 3l ye
A selaol Loyl so oab Jodw juis dSg03
Ol ) il (SLaGbuw jughs (55 juols SLaolns low
5 b85S 535Sl pinaly piddl SLTe )
L a8 ¥V 5 a5 ¥Y ldhan (e b (3050
&7 Sl Job 9 Slod asds YY 5 ax s VE
&y (S5 pub a8BS Y+ 943 )30 L asds b)Y 54
3las IS pa 5 903 o) godn Yl al o g S
e 03 g38ly o juh L asah silwlaa sladkb oa
5 ()€ 9 G b wpgin WJlod) (LSl s Slol
aid 5 b p> Shol sladi sa plgic & il 35 o
Pzl L Laguia a8 5 jo slRdsges . a5ab
o 9 SIS =Y C slos )y oS5 wlinle 3T
S jaold 038l & J oS0 sl LI slaieds
9= Bl ) » 5 JLail Jlsal plh—es S
23 223y o) 500

! Polymerase Chain Reaction-Restriction Fragment
Length Polymorphism

2 Surface Antigen

® Dense Granule Antigen

* Cross-Sectional

Lol 3 puS o0 3900 saliske slaoly I glusl 53T
1) cassie Lol gy 32 b auw jl Gawee ol
S b oS U3 ed w03l HlAg Moo b T ol
S 3o)T Jlanl 5w 5 JSI slacans sols osuis dizy
S 9o 5o Wiko ) gowwdly guS 95 4y (pin & V3be
Il lwly 9LL jue 3 Golew ol il yalbs o3 9a=o
5 ola JU8l L5 oblgan el )3 cyo o slaws gac
o mmode [Y] il posiio )05 (53 )2 )3 0ILS
9 aw S lawsl) Jawly QUL jae 0> Solew Sl
J8 )l s a0 ) S8 slacuwl Ly g baw (e
linl) Ulaio 9 cpmin 03 s S3)5T T wesdlansT
a5 SIS 3Lyl ) [€] el aalsdl p3Ls i
lowlowT oy s ie Jgodysus 53 5o el
253105 05T Sl cpuia )y JMal .35 55 S0 oS
M8 Jols 3950 ol plpas 03 J gamdly s 55
3Ll 5 Giblage Shlud sxel pol opl 5 4385
23 o9 )—ols wasio 9 Ll golsa 4 an s JolB
VU 59 55 Lailiy ps Wl pianl 355 alan Sl s plas
[OX] il 03 &) 5ibsS b 9 LS yoT 0 =io
Loy asl o Baceac Jgauwllygus o5 ousis
15J 3393 sl () od9 pw (S 5T sw (S 9-Uge
o5 )3 L 5 pastiiane b plunsS  Soudd 5lunsd 55 5100l
ST onl slads )3 [F.X] 3,05 oo @) s0 YT
Lol suS 55 &l S5 jIUT 90 2 63k
A shoy 0 olow sl V3 LT el 5 (slisf

Azl 9 Aagm 3 oy b 390 > L) Slsw

V] el 0aoT ey 9T Jl 5—bb s olow
slaobs jue s S-Sl slapsss) (el asslT
9 Sl slawsgac s layT ol (Lol vy buwls
A angi by 9 IS e s (5 Sl sl 0
(S ol 9 (Kb g 0> (SN Lol pud 55 el
L g8 s Sl SuiSs 5 85 LG L wlgs oo
5 ot L S oal GRJsdsn S Jes 353
adon Jl s oS 5 J i slavol)y Jl oslaiwl Ly

5] S gec E)J._m L')I)'-P sLQC)-Nﬂ} 2slolss LJAI)'b



\WWA7 swb P 9w o lous (PR38D 0) 95

Ju)l S 3y o sle oSl alzo VEF

DNA I o JpiiS sl () pysi03) 8 npdy el
JSI iz 03 3990 ST d9) S Bl ol ang
Ol b olBiuls (S juols caSisly  uwlih
oslaiwl (ydie JyiiS lgicas ybio T Jl s jlsal
AT 5

LB igi) yaasi ygldie &y PCR-RFLP 9o T
(SIkin Lo s ausps

Jloauh 3l SIS slaasgos uses) (yuss ) glaiody
oslaiwl GRAGSAG2 SAG3 ) S oLlo ¥
[3] s 5

DNA gzl sl

235 @lo =)L 8L sladsges Jl @5\ Il s
L= S Sl oalainwl L 'DNA (sl laa 5 aub
J3Iacs 590 s (0=l 105 L) 'DNA 1 sl
w39 03 el L A3 05 05 Slee ) - -
($13595" Loaw Mg 95 yoastiiss Hgldins PCR yge )T
0L Lo ges )3 JSl gudn lwlih ) glaiods
2S5 ) shaiod; PCR s T DNA (s lwlan Sl us
Lo glsl olainl DYADP" o)1, s
TOX? (sLas poal ps 3l o3liuol b (570 o8 Lawwodly gunsS g5

1] GRS el 0 S oLl 3 )y90 S joal y3 loguad N o3

. Jgra=e o)l Slaoy 15T
0 pb b 2l Gl 'm
(bp) b
Tox ova CGCTGCAGGGAGGAAGACGAAAGTTG-5
CGCTGCAGACACAGTGCATCTGGATT
ACCCATCTGCGAAGAAAACG -
I3 Hinf |.Taq |
SAG2 oL7 ATTTCGACCAGCGGGAGCAC q
CAACTCTCACCATTCCACCC3 .
SAG3 m GCGCGTTGTTAGACAAGACA Nei |
CRAG ves GRAG-F1:TTTCCGAGCAGGTGACCT Mse |

GRAG-R1IX:-TCGCCGAAGAGTTGACATAG

Joliis (WLl 8 93-50) matercycler ISl oo »3
ED w3 oas OA'C aiwds | w304y 48°C ax 5 YD
S mnd padey ploml aids | waedy YYIC 5 awls
03 4By O wieds AEC slos v LSy als jo
O w30as YY'C lod )3 ala jo S 9 LSy slawl
058i0ds (Y s 50a5) aub plmil STy bl s asds
sLlau)PCR wY¥s saxo RFLP (55 S L))l
Jesliwl b puan HiiSly GRAG5 SAG3 SAG2
Pl ) gbiods a8 ) plomil 0J & b2 Lo pa 5T
L pos als o PCR w¥giamo JI - pl pusa STy
PLIIYUL sola Gemda GuiSTy Jsl=o JIN - L
o—obainl by sLaps 35T I YUL (oo 5T o
SAG2 o) sl,=Taq | s HIinf 1) (ilss) Slie »3)
7uL 5 (SAG3 sl,— Nci s GRAG 5 sl Mse |
el E LY waw 4 aiges 9 balie yhaie T

oslaiwl b )sSie SSuiS o x5 )l DNA slaJlss
S33b S sobaial s yesl o LPCR s, I
0 583 (0l VS eslaiwl )90 LA peal jo
PESNPN PCR LiisSTy el 03T \ oplesds Joaa
PCR oalsT LiisSly bgdxe jI\-pL ssla ¥-puL
e 1/ s jaie 3,15 SLIs) (Solesls W 9SilyoT)
ST MU 5 Jss Sleo Y8 ANTP® bglie (Jse
Jl plas »—a ji-/dpl (Tag DNA polymerase
Nog-o Gae 1+ o ble b e 5 2ols Sl el
FUL 5 0 Zl ysxinel DNA JI (2,5 956 V- ) YuL
olfiws )3 PCR STy .oas ,5 fl_?d')_b.&.o\?x-r

! Deoxy Ribonucleic Acid
2 Extraction Kit (DNP TM)
® base pair

* Toxoplasma

® Deoxynucleotides


http://www.sinaclon.com/product-49-DNA-Extraction-Kit-DNP-TM

YEY Uad 9 (s3exo) 95 (585 )0

w)9395) Gl sl aigs S (yuss

350t oS ) JSIDNA Hoan 03,8 sl
(Y Js3a) 320,5 (slulivh jus wade slads gos

500bp

300bp

lowdlbguSsi 0955 DY DP H1)S5 53 4sb PCR Jgsazo .\ page0s

250k :M oaub b sla s 3u5 9 jko SLoAIGRs S (5/igs

A3905 & jo digei ¥ 9 ¥ A o lesds A= DP Jgbo a3 DNA 3135wl
o U)K 7 9 Saake JpiiS D (a8

B PSP\ P ERRWETSRER VRV o | o' CRT PRSI
‘)_b';u__‘ S50 6ol 3o s Y BT U )s lediges
L S e 5953 2038 o sds a8l (0l el «olisw)
0 o 55 PCR wYgia=o b o s8I Jl olaiwl

DV 12038 Guss 0lesd 57w saw o s

PR R G)BT&QAL).UA)&OAJ}N \ &Y & 900 J
Io.h.a.LumPCR oo b JSl oo (1Y) s)9—» V-

Ol p YUl Gl Yl pigh ) 03uh (5 H)bwlIs ke )lge 9 0 3ub ._5),T 2o SDdiges Slass Y dosa

&e il RV 20355l )90 Pt SLTe s Ol s
\EY Y7 Yo Y- Yy v\ YA & g0 Slass
V- ¢ Y \ . ¥ (+) s
v v \ (+)ous
SAG2(546bp)

SAG3(311bp)

GRAG(344bp)

9 YN\ DEF Ush & (o 3ily s &y ymie GRAB 9 SAG3 SAG2 slaw) 9. j #0baial sl peal g 5l 0 Slaiwl b PCR yge)T gl .Y sage0s

\-:bp DNA 31850l 35 )b :M . 393,35 VEE

A 3530h 0318 oustis S ug dyoun (100) A3g05

loauds eals plis ¥ Jeaa oo

! safeStain
2Suc

Ls PCR-RFLP ) il o3lisasl Ly Sisgspi 1 my
a5 g0 ¥ oah silwlans wdo asg0 | -l oslatuwl

O 5l s ayous (V) Q503 ¥ ol o5 ayom (Y1)



\WWA7 swb P 9w o lous (PR38D 0) 95

Ju)l S 3y o sle oSl alzo VEA

Ol ) YUl p3 (573555 LoawMgans 55 S LAISS Fiaigs ) .Y Jo 3o

ooleds  Aigai  aiges  SAG2  GRAB SAG3 S35
1 40 - I I I |
2 40 - | I 1l Sausi it
3 J%e A8 I I 1l I
4 oo - I I I |
5 40 - I I I ot it
6 40 - | 1 I ot it
7 %o - 1 | 1l I
8 she oS I I 1l Sauss it
9 i oS I I 1l a5 pat
10 %o - | | | |

bp s A+ Jsb ass plassb T auwsess s 5 YA- bp
Ob s (¥ p5ua3) Sl plis 1 )BT U5 90 m VA
| s5535 )3 Mse |ro._3)_'»T)'|oéLé.hu|L_»GRA6 3]
5533 )3 ¥ DP 5V -+ Usbo oy loasly
st T usgss s 9 \Y- P Jsb a4y lassl
Sls ol L ST IS 90 2 W bP s Y-+ Jsb oy

(Y r29003)

SAG3

300-

150 -
100-

50 -

300
200
100

Taq s HIinfl a5 lesterwl b SAG2 ) i »
23 XA-DP 5 VA Jsb oy Hlaasb | asess ol
23 5YA: bps - Jsb as lassb Il asess
690 )= ¥ bp 5 \Y- Jsb &y plasst H ausess
L SAG3 ) Gb o (Y pasua3) sls plis b 8T J)
Jsb & sl | uwsess s NCi Iro._:_).'\T I o slaswl
Job as oL Il uwsess s 9 \Y-bDp s A- &-

GRAG

T 5933 | auigs) d ausg 3 DNA 3 lastisn] 35 ke (M 303 50 gl ) 39 8T JJ 9, s GRAB SAG3 SAG2 sy yis s Y reguas

)3 39390 6Lﬁ¢uuyuﬁo§h}3| U.))}';L_Q}LQ\LMA.L;:.\»]T
pioiee I s3lipale Jlisl of rods &y bl ol boye
O3 5A A Aia 0 Jiiwd plusl ST slaol)
sie e e K wlsis & Lo Ay wabsT

DN sl 7 e D)l 9l o394 olusl sl
OB A )l g i b ) 5/ oS Lawdl g 55 Hiuds
25 0l D3 5 0sub G Sl g0 4 S5 68
bl 53Lausl sla ) pu6 9 o 350 Il (VL Ol e

bt s plasl sl wlsic & pols asllbe
Slagpia 690 2 SllsS lawlh g 55 S 3935
LS aid )5 )90 oliss o) lisel (5 e 0 badias
9 )8 o s wlsllae pl=il dine) S3ls%
Sl 9 Sl swos V3 ) JS1 =l L o) )l
as 05T aizes slawmbsl wasea aules PEIPT
Lo oo 039 dT slae 9 T (Bl sl ws



YEQ UKt 5 se=o) 95 (85 p0

w)9395) Gl sl aigs S (yuss

Sl 0T GYL i )38 9 S jlw walils Juds &y
Slaasi) , 50 a0 muuws Sk 9 sy
JE=s )3 JSl Vs (les Jid e prized
Hoams [PV ] sl oT 4 oo ye L Sla s
L a8l oy ol waus 58 slacs gac S )3 50 daguw
23 6303 ) gl S 55 S8 5 (Sheal it o5
a5 383 e wlits puil olagd=s s [14] el L)l
bl )b Ly sliisd lowdh ot o5 55435 YL £ 935
s 55515 65 0 1S puiune LS jus ol
VB9 0= GVsb 4zl pulwl 2 (8l ddlaie )S
Ulen L LagT Subied 5 silwslal 5 bl
orab Sl bl b Soup 5 4185 =) g0 de) jo
03,8 JSI Sis3 g935 Rl & Hzmie T dlaie
AN Jlw s ghlSed 5 6 )Sue [V ] ol
03 03 JLLdS jo 5 Jdw el e lixe slaplS)l

Ob9) J oalaiwl L 5 615 0 a5 ged S o8 pluds
23 1) Sl oS Lo wdly oS 55 s gic g 9ais PCR
D5 DS 3o YY/Y o s 5 YY/D cahaw s
Lol sl 55 225 g J ¥y o Laraidly ol
el (yKoe &5 oo JIAS llgss )3 1) (sluial
J—=b 390 plawil Gl s gac Shol &tio vlgicay
OlLSan 5 el [PPIaas se olis L 35,8 )3
s 3isweS V0 Jogo s b Y-V Jlw s
Lowdls guueS 55 & 5w & Siiawslss PCR-RFLP o5,
350 93 a5 s 5hy diiS ilw las ) slaisf
H s o 353 390 95 5 1 s ayom daaglan
5955 ¥ w wsles Lilgs 50 GRAB ,S5Lis a3 50
A= 0 priged 5 s lawlb g 55 Slel
{138 pasuie 28 b S e Slooss)
_m,.;) A 2R 50 Ylis Sl ol yuiiie laosls
il lalloe Lol sl Sidus o8 5 le agous
[P PY] sl Oloas oyl 03 jus | P gda Jl Sk
=) L P Y Jlw os glled 5 s ol sl 0
a0 2938 Qliwl )3 i sS 03 adus cyuia 1A
S0y 77 a s s sls ylis PCR-RFLP s,

el 08 0053 Yladew oS )Y ) ol g o5
@lio Jl (510 sS Lawls gus 55 sa s adél [VY]
aiws s 1T Sus955 09,5 Y s Silomn 5 Sl
Olae 6 Sy 59l gn sl slas . ssloauks (sad
032l (5o Lowdl gudS o5 alisko SlAA g 3
9 oS Lapbse sl | o sk 03038
olsicas s .35l s pie8 wan d 5 1 slacus
D= 9 daw oS S wmSgac B Sl Sloal Jole
23 8 Sl slaws gac g il 9 oddh (lwlih
L5 VYN EN D] disblb 5o ss (et Ly L)l
mgllﬂswb@)lombowimlaw
wogas 39 cpl b Gl Jublipe S sS VS i
Sl Jolge I (55 0lgieds wal oo s | s
UI,SU.QW);JJBL,C)J&»LQQB@)AMQM
$393a b YKl s o) sl iS5 )0 b
wabls 5 nuiun b ol GRlsdsn sLasS 5
agllbae )3 [NONFAV] S50i w) » b T 593955
Zhril Gulal s o3 el s & wiledbl sl
b 03 ib (ig—ac sl st I DNAM
s sl Yl aalloe ol ol ol 43855 )50
Lo sgac mlwlid &l o Doo wlsllas
lgsge 0T Ssind) uss 5 GlisS lawdl sl o5
4 0357 Bl Blddiges 90 2 pabiame =) 904
Pl YU 5 509 9 wumwlun b 5 @ pus i) wlgie
Sl ges 590 2 JSI i) padiume Guss -3
Aol a5 1T by Sl SUSS b amlio ) SSilS
23 La asg0s (i) waws Jl Jeial 9 0399 S Sk
5 pP3aie IS S99 Hhoo 4 32055 b wuls Job
aslloo -l JI Juols E.)LD N7AA] 3l 5o ).'i..\.nT)lS
Ao Ve dows ey aumw 300 ¥ A 320 5 plis
| NI SR K PVINE GV S TS G- RN PR | N
VAT il Slass SIS 00T 5 Lol 0> G5m 52 5 2lib
xely ailie S35I551 3 S 555 bl b conml (s5a0
o liseo adlie 93 )3 Al LA 95 by



\WWA7 swb P 9w o lous (PR38D 0) 95

Jud)l Kb 3 pole olSisls alxo YO -

5 Laan,8 Slohd (o sw bume 4 BB sloa, S
SLapbe) L wa—b ol ped 5 s s Yllwa )5
oSee bzl ¢yl )3 ol wbls s pde 03 s
Janl Ginl 38l sl s 5 9—lao oyl b il
Saluas 5351 Giul sl Jleial 5 J gamwdly sauf 55
Lblaio 45 03 0053 |y calisie aigi) ¥V L Laay,f
S 9) Vo 5 s S )9 el dllue opl
L as 33 5 o Sl 13 [VV] 33,5 o Sauss yuc
9 Moo sla ,Slis Jl (5 pitin slass )l oslaiwl
Oliaw s oo bbiw sl yun Sladsgei (yrixod
ID.QI)J G503y’ wlis=s dipo) liwl ¢yl )
Sladolaa a5 2 5o Ylis @GS (pl @mbs D ,F
Wlgic & Silgsioe sl lawdlsud oill 5 1 s
S ppize 5 Biue prin b e Jolse Ul S5
(LQso)_;A_Lé:‘p.;uis;)ohujlgl)q;u}é.cN&go
ailgise el (et bl 7 ke VIS )L 0B 0 3u94
Qs 5 6 oty ()8 Sl o b IS AL
Sl cmen )3 3T 5 g0 O gwlipwsly
A 2in 0 bl J9395) Solew oyl adle po pluwl ¢yl
Vb9 )= Sl L) s dn 3adss gl s
9 s rbiie slaesls 39 Vsl o 9 Yldsw oS
SLlacypin a4 olwT w iwd (ol 3 Glawl lbuss)
253 B b )l g 39 lebs 5 st Yl 0 3ub bodw
Jlisl 1 bl ol pbod (san Wols' )90 ay iy
285 3o Jolaws p ppged A S e Slaslow

w2385 (50 )8 psiize

u_,L))_\s 9 : e
ez S-S s 4l b Jl 7 = Ao oy
o O Sy 55 - 2blo0 Jlsal Ol pep Suich oliiuls
ool Juas Ol ren S olSisls a9 5y wislee i

| s Ay 4 S o5 0dub ki (yuin Sl g
Lowlhgus o3| s =S pae azis)s 9 Slosd (gac
02l Sll Jolge Sl % Ol giny sl (ySao (s/iss”
o Gl [VV] b 7 e ol T sl e ) ladw
DNA sii—wslss ¥\ Y J—w )3 ghl—Son 5
Bl guia 20 3003 OE Jl ) (5/a5s5 Lowdl guS 55
wbwl )3 PCR-RFLP b9 a0 Lo yiue osub laiw
Al o Laaslan selos oS laa s96) glul
(YE)asde | o a s aimly GRAG o5
Loy s s alan A () 20 b OlSe 5 ' (5 rings
PCR-RFLP 5,40 Sigic plaiawsS I (shiiss
as 2ol YLis SAG) oS ol Al o auil 35 )
V] asa e s a9 4y 3dsie LaAGlan Soles
Glamia 8L & 9as V7Y Jlobled 5 s Llygus
Ll )5 PCR-RFLP (o9, am siaw S osub boduw
Y 5 e V& wnin O Sl s/aiof Lawdl s 55 DNA
I s g s Blsito Lalas plos .33 )5 las oS
JUslsS st Slauiss) GSiii) oS )5 [4] 35350
el 5wl g gitto Mol (50 oS Laaodly sunS o5
T s S JIT I o8 55 JBsdsS put Wi
o=l A8 a0 i wslaie sl wel ST 5
LooT slowsss) &S oamis obs) MolS allus
P8 Sl I K)o gblis Jl ool slauS )59
ol Il axsly olsisl slaag gus aSil b siwa H 5 11

g9 0> SVl 5 (/D) S put Lo & s lwlih
23 Slais lawdhsud 55 03 ib G S
Qo £95 0 walds wle & Jlg3 5o Yliw )J Gliwl
Jlasl slaoh 5 JSl %5 s)grodnl £ ouid (ol
o S L 3ubb Ol pl —alisee gbolio ) F35)T

! Dumetre
2 Giovanna Chessa



YO Uled 9 (s 95 (585 )0 «)95955) sladdy jul oaies) yuss

References
1-Weiss LM, Dubey JP. Toxoplasmosis: A history of clinical observations. Int J Parasitol. 2009
Jul;39(8):895-901

2-Dubey JP. Toxoplasmosis of Animals and Humans, 2" ed. USA: CRC Press, 2009:119-136
3-Tenter AM, Heckeroth AR, Weiss LM. Toxoplasma gondii: from animals to humans. Int J Parasitol.
2000 Nov;30(12-13):1217-58.

4-Abu-Dalbou MA, Ababneh MM, Giadinis ND and Lafi SQ. Ovine and Caprine Toxoplasmosis
(Toxoplasma gondii). IJVST. 2010; 2(2): 61-76.

5-Buxton D, Maley SW, Wright SE, Rodger S, Bartley P, Innes EA. Toxoplasma gondii and ovine
toxoplasmosis: new aspects of an old story. Vet Parasitol. 2007 Oct; 149(1-2): 25-8.

6-Terpsidis K, Papazahariadou MG, Taitzoglou 1A, Papaioannou NG, Georgiadis MP, Theodoridis IT.
Toxoplasma gondii: reproductive parameters in experimentally infected male rats. Exp Parasitol. 2009
Mar; 121(3): 238-41.

7-Boothroyd JC, Grigg ME. Population biology of Toxoplasma gondii and its relevance to human
infection: do different strains cause different disease? Curr Opin Microbiol. 2002 Aug;5(4): 438—42.
8-Homan WL, Vercammen M, De Braekeleer J, Verschueren H. Identification of a 200- to 300- fold
repetitive 529 bp DNA fragment in Toxoplasma gondii, and its use for diagnostic and quantitative
PCR. Int J Parasitol. 2000 Jan; 30(1): 69-75.

9-Chessa G, Chisu V, Porcu R, Masala G. Molecular characterization of Toxoplasma gondii Type Il in
sheep abortion in Sardinia, Italy. Parasite. 2014 Feb; (21): 6.

10-Su C, Zhang X, Dubey JP. Genotyping of Toxoplasma gondii by multilocus PCRRFLP markers: a
high resolution and simple method for identification of parasites. Int J Parasitol. 2006 Jun; 36(7): 841-
8.

11-Cook AJ, Gilbert RE, Buffolano W, Zufferey J, Petersen E, Jenum PA, et al. Sources of
Toxoplasma infection in pregnant women: European multicentre case-control study. European
Research Network on Congenital Toxoplasmosis. BMJ. 2000 Jul; 321(7254): 142-7.

12-Hamidinejat H, Goraninejad S, Ghorbanpoor M, Nabavi L, Akbarnejad F. Role of Toxoplasma
gondii in abortion of ewes in Ahvaz (South-West Iran). Bull Vet Inst Puawy. 2008 Apr; (52): 369-71.
13-Saeij JPJ, Boyle JP, Boothroyd JC. Differences among the three major strains of Toxoplasma
gondii and their specific interactions with the infected host. Trends Parasitol. 20050ct; 21(10): 476—
481.

14-Dubey JP, Weiss, LM, Kim K. The history and life cycle of Toxoplasma gondii. Toxoplasma
gondii, the model apicomplexan: perspectives and methods, 1% ed. Great Britain: Elsevier, 2007: 1-17.
15-Howe DK, Sibley LD. Toxoplasma gondii comprises three clonal lineages: correlation of parasite
genotype with human disease. J Infect Dis. 1995 Des;172 (6): 1561-6.

16-Fuentes I, Rubio JM, Ramirez C, Alvar J. Genotypic characterization of Toxoplasma gondii strains
associated with human toxoplasmosis in Spain: direct analysis from clinical samples. J Clin Microbiol.
2001 Apr; 39(4): 1566-70.

17-Habibi GR, Imani AR, Gholami MR, Hablolvarid MH, Behroozikhah AM, Lotfi M, et al.
Detection and identification of Toxoplasma gondii type one infection in sheep aborted Fetuses in
Qazvin province of Iran. Iran J Parasitol. 2012 May; 7(3): 64-72.

18-Dubey JP, Rajendran C, Ferreira LR, Martins J, Kwok OC, Hill DE, et al. High prevalence and
genotypes of Toxoplasma gondii isolated from goats, from a retail meat store, destined for human
consumption in the USA. IntJ Parasitol. 2011 Jul; 41(8): 827-33.

19-Ajzenberg D, Cogné N, Paris L, Bessieres MH, Thulliez P, Filisetti D, et al. Genotype of 86
Toxoplasma gondii isolates associated with human congenital toxoplasmosis, and correlation with
clinical findings. J Infect Dis. 2002 Sep;186 (5): 684-9.

20-Zia-Ali N, Fazaeli A, Khoramizadeh M, Ajzenberg D, Darde M, Keshavarz-Valian H. Isolation
and molecular characterization of Toxoplasma gondii strains from different hosts in Iran. Parasitol
Res. 2007 Jun;101 (1): 111-115.

21-Gebremedhin EZ, Abdurahaman M, Tessema TS, Tilahun G, Cox E, Goddeeris B, et al. Isolation
and genotyping of viable Toxoplasma gondii from sheep and goats in Ethiopia destined for human
consumption. Parasite Vectors. 2014 Sep; (7): 425.




\WWA7 swb Ara}wo)Lo.&‘[nA_\.é.Qo)jé Jual us‘“’)’f'}l'c ol&isls ad=so YOV

22-Asgari Q, Sarnevesht J, Kalantari M, Sadat SJ, Motazedian MH, Sarkari B. Molecular survey of
Toxoplasma infection in sheep and goat from Fars province, Southern Iran. Trop Anim Health Prod.
2011 Feb; 43(2): 389-92.

23-Dubey JP. Toxoplasmosis in sheep--the last 20 years. Vet Parasitol. 2009 Jul; 163(1-2): 1-14.
24-Danehchin L, Razmi Gh, Naghibi A. Isolation and genotyping of Toxoplasma gondii strains in
ovine aborted fetuses in Khorasan Razavi province, Iran. Korean J Parasitol. 2016 Feb; 54(1): 15-20
25-Dubey JP, Sundar N, Hill D, Velmurugan GV, Bandini LA, Kwok OC, et al. High prevalence and
abundant atypical genotypes of Toxoplasma gondii isolated from lambs destined for human
consumption in the USA. Int J Parasitol. 2008 Jul; 38(8-9): 999-1006.



