g allie

FIY-FIY AY4a] st)Lo.:A MO 0399

15395 3 il N b (s obis Losdly g Fo9)T b f (g

YOl g O ¢ Ao 02 () (539 36 (G el

Sl 1501 5 5l e o (ki 5 i oyl oS il ki S 05,5
el i 130l o g L ( oals aaC cgpersils 05,5

d - 10.22059/jvr.2019.252512.2764

WA ol 5 Y iy mdy gyl YA ole 030,9,8 YV 1edly0 o ,b

oS>

223 o il ) e gl IS 45 S35 (Ml Jloti jole o] piaa (208 Judo 5 (5,l05L 590 50 s lawd puS 35 Cigae raxdlan Ao

Glanglin e £33 51 gl nl gyl il o lxige § sl IS 4 o 15055 50 o lisS oMy g3 USiT 4 (Sl dglin ol gy 5l Ban i s

S5 JLo VY 5 Y o s b it 05355 1, 550 8 0 5 sl 0 e 15855 1, a1 58 a8 (NS Vo) ol oy 8,90 (sloizes IS s

Sls O 5o 5l 8550 o yaie ple g Sls) g Slewe Sl slas e 4 Ml pae (PSS Sl (golaidl - claz| Condg (opw Ll a5 wols o

r S 09> Wiyl S hee O Ol 4y 05,8 O3l 1Sy Sl e (S 5 talesT) 09,5 99 a (Bolal (55T Aiged 3l ool L 5 wisgy (Sen

2d,5 )13 olel BT 0590 SIS mope (y903T b odel s @ ol ( 5udind (ladars B (s g 0 A3 lawd gty ISl 4y (Sl
P<vle V) aazmals oty 09,5 ay s (yinf Lo M g8 IS5l & (6 tons (S0a)T ol cqpmigl (5365 a8 0l oyl Juols gl T g L

sl 0092 5V jlomige 15355 4 S (50 sime 55bods anci gl adlie 15055 50 (igF LM guSy ST a0 (S0l line 10l (6 o At

LTI VSIOUNICH By NCER IR SO VORI SR SO PPN L N L4

o olﬂc,.'.a)f5l%‘)‘l5 oolatul (gl 23 9 39 5,0 S ml)’] o 1 S5l Slidss © ZolyeS

Ol 55l 1ol oz s oSS o eoliiisls, 5 s pple oSS il il Sy 03,5 can dazei i bunn ouliias 3

n.hamid@scu.ac.ir ; Sus o5 coy

oo gl gl olSws a5 (69,8 10 jeewdlguS g3 (V) 048
)A.AAJ_AJ A.i.L» “)..:L)‘SA.) Oguf g 0092 Ceadle O9e :}!w G|
Coogas (nl g aile oo (Bl oS o Gisels (Fosll 050

O ol L ol yobe Sogie Aulag sl wgdlea

5 S Sdghe Db bl wgd e i iz 5o b
(5 ool i Goml Sl pe s ol Gl
o boolyyole jeendlysnSss 5l AL B)lse oS Jlo e
630555 50 G lem Dol aS (5 b ) S L i

do o

Soll amii yo a8 ol Gghe 5 len (25 ST 53
@ s Laedlpnds ob @ bl Jsbo gy ST L
Slgs 5 ol (S aly Jloo 4 Ygoro Sogll .0l oo 9929
Gpan Gk 5l L g 1o gl Glacanngsl 4 0ogll olie
0351 o atsey SalS b g pls g8 (sloos gl g cosS
b 5l % o (1) 95,5 oo 3wl (e slacenS
2 A, ebdy Al oo ol Sl sl (SO cpl col e
lowdysssi a yole (Sogll Sjpo jo (Kbl o0
Jile i 4 Sl (Soe Zdz G 1SS Gl e i S

Journal of Veterinary Research

Ty


https://doi.org/10.22059/jvr.2019.252512.2764

tisS Loy IS5l 4 (S35 1\ yly %02 9 (630 3¢ (6

03,5 oo jro (G S sy olpdl 5l palise Sl o ay
s L;’LQSL‘ 6Lm)bé) FLIR =L N sladlas 5o (7)
collaws] glacigae 4y aS Slyles i g ylol5e5 50 comnsd ]
O )L.u‘ ‘u.~.~_‘>[°.m w‘ o o J.;‘obf )’I\M (5“"')]‘9
oasuine Lo (300 <8 (e poal] ylas g g (sl s lon
il 1y sl 2 Sl s ls5 e a3 i s
a5 0l jasie die) el 50 6,50 dslllae jo (V) Qw0
2 LowdlpSyi (Sogll 5 pudsl G Syl e gl
as ols i (6,50 daddlas b e jo auis coslice 5055
Ol 9 Lowdlpndsl (09 Sude o 5l0 e LS
ThS 00,5 oep e 33 Oeelisd Gl 4 esgll ol
oledl obou! el Lo puS s lagi g0 80 ol Joleiel
52 a5) JUyol-sudsn- pogaVlisen j5me (53, 5l 5 5ie )0
ozl o rnl laggeyse mi5 L opeites bLS)
Fo Srmee 9 FRad (B)lse (398 Homme 45 Subls Ll
AP g eloinlas lo,lis, Lase Wil oo 45 0iS o

bl g eaislal sla imgh ol 4 azes L1 (VO
S0 L o 5055 L duglin [0 pudgl 508 aS
a5, |y (6 i Wb 51 Lim (2,lse 0 OS] 4 M

ol Sohe Jeolse pie M 4 azg Loy Wles)S

30 (Sl olyg0 ;0 gim Cdgae sl jo Lawd S

o b g S 4 Sall LS, s
B oo 9590 Slenl (b el (L5395 )0 sl SO

RO 4
B9 9 0lse

VY B Y Sos5 O olawd cguali-o,50 dalllae G 0

4 Wire et S05 O+ olasd g alejl 9,5 ol (Jl
Sl sleal § asl uylas 5l aals 0g,5 lgiedy (ol
olaidl - eloix| Comdg oy Llad 51 (5065 ol aduls
oy (Fen MelS gy o Sl 5)50 layate nlu g
b Wbl g Shnoly, by olen pasis

Y

oley 2 5l s oad M Sl> Jgl aale 4w jo a5
(awgyaen aiile pas w3y Bl cwl Ko
D)3 53 Caddy oS gy g (oS (S oliblide ((Jliwg S
Cogie azliz bl s i Shls sl ole dus o S
K o 3!94..“ olye aidl sl Sel> pgw asloaw o
2 S 5085 wile sedar @3l 5 009 Cudle (y9ay WS

(D F) 05,5 o alls algs 5l ans slo Lo

S9bon jre 53 S 3wl Sl (s Lo DlguS S
chw il el wilgh o jae ;0 CenS ol obml a5
rlo g ot obml Cleallogd jie )3 Sledl sbml g slygs
s ) gyl sl pge e pgata pe sbiwend
O30r90 YU golw o3l iz 5o (V) amd g 18 5T
Gl a5 ond oy (el s GEBLST s (g0 g ]
s 28 b Ollos 53 (M) WS (oo ST o 5 S (5
o Jlab cloedyp 3 51 5 Jlab et slbCnS (in
S5 g0 S 655 il 4o grae 5 s, e sl el 5
()
3 sl b aS canl wdy o815 OS] Sy el
5 wdle s b)) 5 s eloixl Glo o)l LU
Sb T8 Ohes sl )0 9 99b e et slatls
s s sledsie b ol @le 5 sl (V1) Wibo oo
D)8 podie 9 j9pg s9,5wl bsielS b xS e e
AY) el bLayl Glls wigd co omas Olulo ow a5
S, el sl PLSTL (5055 a5 sl cul (V)
5 2l boalie )3 gy G sl cenx
ol il 5l Sl wiyls Jloy o8558 b xeebs sla,olys
Pl olem (rl 590 50 Jl aale s jo (Shal> (5)lge oS

;o Y)Y Jls o Patersson ¢ Brown akl, -l o
Shal 150 50 jole (Sogll as wisls ojlas 095 iagh
2 IS L elpen sy s Lewdp 5y J5YsaT o
(V) w23 oo Gl 8l sl 5 Gl o (gal 0,5 ee
aS ols plas 093 regy ,o Y12 JLs o Patterson
Obss ) iz ol slelishe G latus n bLS)]
OV 3510 0529 e gl 43 Ml Jlas 201531 4 (6 1o 5L
sle las 895 asllas ;0 Y- -2 Jlo ,o Brabsfield
s 3 1015395 5 53k (isT Lo dy ST by g o



AR (F5 Lo VO 630 [| (oSt jpols iz alo

85 LM Sor IS5 a4y (Sogll il Jlonigy 5 pensl Al GS05S aunlin N Jou

(pansFgl) slos 09,5

Ol J5=S 058
Cadio Slaws
(30,0)
P <oy Yy YY (5%
P <./ Yv Yy OFIA) F
P <./ o- 0 )b

20l 56 5 )k adsl slaole 53 jole Cige (s (6 I3 sine
ad slaylid; 5 i bhaw b g iz 655 0 Slacl giacw
(\"‘5"\ . L\f&\VL\A) u.m‘ W) Ov\.‘bLm.A gs"""""jj‘

O3S ogad Dol a4y glojlwl B gl ol ooy oo Hlai 4
0392 LowdguTsi &y Log o (55 UsS sla gy 50 J5US 09,8
b erie S5 51 Ghlos b 7S 09,5 33 (o (Ko Zanl
RECR SRR PO PSSP IR Jeos
Sloasily Wi (8o (] oliim 5> ST FissS i
2l s bawdpusyr bLI | die jo (owlidySaan o) »
6‘4.0.‘4».0 6‘5‘“ 9 k_JT 9 (5""3‘)"', ul&c L) OJATWJJ @Lu
Sl 0010 uLma ul.b.vu 3y Ml)‘jﬁ -ba—’)-o ).u aJlas 3,90 9.‘.0.70 8
6@)3@%@6|Mﬂ6|9@59]w&45
30 45 6 ebds s s § e (o Lawid g sla i gl
e Oldl 5o ety (Sogll Jlgld Jazae slsn 5 o
.(\q 5Y’ 5Y\) g’;ud‘

VA oS Col 009 o] g ol odwlcanay ;500 =l )l
IS ol s 0091 Jloige 5355 auo )0 A g gl (515045 S0 0
S Ol ol 4z ST s Jlrs ene (Sodll

oapoylis Wlgh go gl A e 5095 ;o Law M guSyi

Sl Jdo @ Lol bl pucl b lowwdlgudyi Sogll bl
Sem 095 s yo (goljyole sy go8s L
Wged 15 x> & gl b pizes g Cesl [Sie (s
ssba |y LlaedipSsr alox | lacisae Jlaiml (285 olgi oo
A Jds s @ 0,5 GG o) eyl j9p 50 JelS
2 egasay (5 by Sladllas 4 LS Ak (pl 50 45 a0

2,18 3925 Sl> 90

Cao Slows
(ao,9)
V0 YEIV) A 1gM a1y
VA (YY) Q 19G o>l
Y ¥HY foes

Olisleeslgils 5 5845 Solel s a5 bog,5 g0 10 5
Lop Sy alewgy SosS a5l e e B Gl
(5> Wged o S9) y GINTIS Sl ey s &85 035l
(L K1 isn) (S ls oasiiils Bislesl a1, ladiges
3o g oesle Jl sleal ez ol oRidls jo adly
O P 099 B g 93 ladises (55,5 Sands e
a0 Yo sles o oKislesl Hp 8 50 ol lax (slap
r3lee prw Slodised diad 035 cenz g 0y 8 F il
ol auS 5l solatul b 1Y oy Giolej] dlwgds oo
2o ol il mhaw (s oy Trinity Biotech (USA)
Geb s lawdgusyi ade (Ol=) IgM 5 ((e50) 10G
SRWIPYEH IRV R SO DN | YS SR
Trinity Biotech (USA) <5 solarwl b mls <l 3
3051 b edelamoas ls ol alol 1Y) eauss” il )8 oliws

285 8 )l gy 2o S @y

Lo 5537 5391 (50 a5 0ls (ylis sdelcawsas glis
J8y b S 09,8 (5058 51yl gl adlie 50557 50

& ~
.

o gl IS 4 D (157355 o0kl s s gl 3l

it 05,5 & Cod LoD p T3 LSS ) (550 (S0
ont 5,5 o o J| ol I 55 45T Jlo sl
gy 05055 L (slogine Sl pacdsl 4 LD 50 ]
LU Lo blis plo yo cldlls g loms 50 ) cudlas

0




tisS Loy IS5l 4 (S35 1\ yly %02 9 (630 3¢ (6

Soya8 5 Sl wWges |y (6, Sep Culys pubizee b dS

&bw oyl

Lol 00is (5,155 @8lie )5 (o,la3 s g e

References

1.

10.

11.

12.

Abbasian, L., Talebi Meymand, F., Shirbazou, S.H. (2011).
Role of Toxoplasma gondii infection in serum level of
testosterone. Trauma Monthly, 16(2), 123-127.
Afsharpaiman, S.H., Skandari, A., Zareian Jahromi, Z.,
Radfar, S. H., Shirbazoo, S.H., Amirsalari, S., Torkaman, M.
(2013). An assessment of toxoplasmosis antibodies
seropositivity in children suffering Autism. Teh Uni Med J,
72(2), 106-112.

Aalli, B.Sh., Fasihi Harandi, M., Nazari, A., Salari, Z. (2011).
Comparison of Toxoplasma gondii IgGand IgM seropositivity
between Women with Spontaneous Abortions and Ongoing
Pregnancies. Iranian J Obstetrics Gynecology Infertility, 14(1), 1-6.
https://doi.org/10.22038/1J0GI.2011.6150

American Psychiatric Association. (2013). Diagnostic and
Statistical Manual of Mental Disorders (DSM-5); New
York:  American  Psychiatric ~ Publishing.p.234-251.
https://doi.org/ 10.1176/appi.books.9780890425596
Arlington, V.A., Author Bellini, S. (2006). The development
of social anxiety in adolescents with autism spectrum
disorders. Focus Autism Other Dev Disabl, 21(3), 138-145.
https://doi.org/10.1177%2F10883576060210030201
Brabsfield, R.C. (2009). Preventable cases of autism:
Relationship  between chronic infectious diseases and
neurological outcome. Pediatr Health, 3(2), 125-40. https://doi.
0rg/10.2217/phe.09.5

Brown, A.S., Patterson, P.H. (2012). Maternal infection and
schizophrenia: Implications for prevention. Schizophr Bull,
37(2), 284-290. https://doi.org/10.1093/schbul/shql46 PMID:
21134972

Campos, F.A., Andrade, G.M.Q.D., Lanna, A.D.P.S., Lage,
B.F., Assumpcao, M.V.M., Pinto, J.A. (2014). Incidence of
congenital toxoplasmosis among infants born to HIV-
confected mothers: Case series and literature review. Braz J
Infect Dis, 18(6), 609-617. https://doi.org/10.1016/j.bjid.
2014.05.008 PMID: 25017666

Dalimi, A., Abdoli, A. (2012). Latent toxoplasmosis and
human. Iran J Parasitol, 7(1), 1-17. PMID: 23133466
Deykin, E.Y., MacMahon, B. (1979). Viral exposure and autism.
Am J Epidemiol, 109(6), 628-638. https://doi.org/10.1093/
oxfordjournals.aje.a112726 PMID: 222139

Flegr, J., Hrdy, 1. (1994). Influence of chronic toxoplasmosis
on some human personality factors. Folia Parasitol, 41(2),
122-126. PMID: 7927062

Flegr, J., Zitkova, S., Frynta, D. (1996). Induction of changes in
human behavior by the parasitic protozoan Toxoplasma gondii.

\Ve

3l Sl

&) 5l as A;Jlasa ra)'Y g5 g Cmiize il o

sobb0ly 5 Sy pele eaSliils ieghy piime gl
proee olpde s Goysn s Gosel olesbe lsal Gl ez olRasls
Gy OYMS] dwyde g JLdigr S0 4 JOW ‘5{14.’;.31 Ay

13.

14.

15.

16.

17.

18.

19.

20.

21.

Comp Parasitol, 113(1), 49-54.
50031182000066269 PMID: 8710414
Franchini, M., Glaser, B., Gentaz, E., Wood, H., Eliez, S.,
Schaer, M. (2017). The effect of emotional intensity on responses
to joint attention in preschoolers with an autism spectrum
disorder. Res Autism Spectr Disord, 35, 13-24. https://doi.org/10.
1016/j.rasd.2016.11.010

Gillberg, C., Colman, M. (2013). The Biology of the Autistic
Syndromes (2™ ed). London, UK: Mac Keith Press, p. 218-
225. https://doi.org/10.1002/gepi.1370110410

Han, Y.M., Chan, A.S. (2017). Disordered cortical
connectivity underlies the executive function deficits in
children with autism spectrum disorders. Res Dev Disabil,
61, 19-31. https://doi.org/10.1016/j.ridd.2016.12.010 PMID:
28042973

Paquet, C., Yudin, M.H. (2013). Toxoplasmosis in
pregnancy: Prevention, screening, and treatment. J Obstet
Gynecol Can, 35(1), 78-79. https://doi.org/10.1016/S1701-
2163(15)31053-7 PMID: 23343802

Patterson, P.H. (2016). Animal models of the maternal
infection risk factor for schizophrenia. In: The Origins of
Schizophrenia. Brown, A., Patterson, P. (eds.). New York:
Columbia University Press. p. 255-281. https://doi.org/10.
7312/brow15124

Prandota, J. (2010). Autism spectrum disorders may be due
to cerebral toxoplasmosis associated with chronic neuro
inflammation causing persistent hyper cytokinesis that
resulted in an increased lipid peroxidation, oxidative stress,
and depressed metabolism of endogenous and exogenous
substances. Res Autism Spectr Disord, 4(2), 119-155.
https://doi.org/10.1016/j.rasd.2009.09.011

Teague, S.J., Gray, K.M., Tonge, B.J., Newman, L.K. (2017).
Attachment in children with autism spectrum disorder: A
systematic review. Res Autism Spectr Disord, 35, 35-50.
https://doi.org/10.1016/j.rasd.2016.12.002

Yang, CJ., Tan, H.P., Du, Y.J. (2014). The developmental
disruptions of serotonin signaling May involved in autism during
early brain development. Neuroscience, 16(267), 1-10. https:/
doi.org/10.1016/j.neuroscience.2014.02.021 PMID: 24583042
Yolken, R.H., Bachmann, S., Ruslanova, I., Lillehoj, E., Ford,
G., Torrey, E.F., Schroeder, J. (2009). Antibodies to
Toxoplasma gondii in individuals with first-episode
schizophrenia. Clin Infect Dis, 32(5), 842-844. https://doi.
0rg/10.1086/319221 PMID: 11229859

https://doi.org/10.1017/



https://doi.org/10.22038/IJOGI.2011.6150
https://doi.org/%2010.1176/appi.books.9780890425596
https://doi.org/10.1177%2F10883576060210030201
https://doi.org/10.1093/schbul/sbq146
https://pubmed.ncbi.nlm.nih.gov/21134972/
https://doi.org/10.1016/j.bjid.%202014.05.008
https://doi.org/10.1016/j.bjid.%202014.05.008
https://pubmed.ncbi.nlm.nih.gov/25017666/
https://pubmed.ncbi.nlm.nih.gov/23133466/
https://doi.org/10.1093/%20oxfordjournals.aje.a112726
https://doi.org/10.1093/%20oxfordjournals.aje.a112726
https://pubmed.ncbi.nlm.nih.gov/222139/
https://pubmed.ncbi.nlm.nih.gov/7927062/
https://doi.org/10.1017/%20s0031182000066269
https://doi.org/10.1017/%20s0031182000066269
https://pubmed.ncbi.nlm.nih.gov/8710414/
https://doi.org/10.%201016/j.rasd.2016.11.010
https://doi.org/10.%201016/j.rasd.2016.11.010
https://doi.org/10.1002/gepi.1370110410
https://doi.org/10.1016/j.ridd.2016.12.010
https://pubmed.ncbi.nlm.nih.gov/28042973/
https://doi.org/10.1016/S1701-2163(15)31053-7
https://doi.org/10.1016/S1701-2163(15)31053-7
https://pubmed.ncbi.nlm.nih.gov/23343802/
https://doi.org/10.%207312/brow15124
https://doi.org/10.%207312/brow15124
https://doi.org/10.1016/j.rasd.2009.09.011
https://doi.org/10.1016/j.rasd.2016.12.002
https://pubmed.ncbi.nlm.nih.gov/24583042/
https://europepmc.org/search?query=AUTH:%22Bachmann%20S%22
https://europepmc.org/search?query=AUTH:%22Ruslanova%20I%22
https://europepmc.org/search?query=AUTH:%22Lillehoj%20E%22
https://europepmc.org/search?query=AUTH:%22Ford%20G%22
https://europepmc.org/search?query=AUTH:%22Ford%20G%22
https://europepmc.org/search?query=AUTH:%22Torrey%20EF%22
https://europepmc.org/search?query=AUTH:%22Schroeder%20J%22
https://pubmed.ncbi.nlm.nih.gov/11229859/

Journal of Veterinary Research

Original Article
J Vet Res, Volume 75, Number 4, 2020

Study the Relationship Between Toxoplasma gondii Infection and
Autism Disorder in Children

Boshra Azizy', Najmeh Hamid?, Hossein Hamidynejat?

! Department of Clinical Psychology, Faculty of Education and Psychology, Shahid Chamran University of Ahvaz, Ahvaz, Iran
2 Department of Pathobiology, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran

d " 10.22059/jvr.2019.252512.2764

Received: 15 April 2020, Accepted: 22 June 2020

Abstract

BACKGROUND: Congenital Toxoplasma gondii infection during pregnancy due to reduced maternal immune system
could increase the risk of a child's autism disorder.

OBJECTIVES: The aim of this study was to compare the Toxoplasma gondii infection in children with autism and
normal children.

METHODS: The research method was a case control study. The participants included 50 autistic children and 50
normal (N=100) children, aged between 3 and 12 years-old. They were matched according to age, socio-economic
status, severity of the disorder, lack of physical and mental illness and other criteria considered in this research. From
each group 5ml blood samples were collected to assess the prevalence of antibody against Toxoplasma gondii. To
investigate the research hypotheses, the data were analyzed by Chi-square test.

RESULTS: The results showed that children with autism had a higher level of frequency contamination with
Toxoplasma gondii parasite infection than normal group (P<0.001).

CONCLUSIONS: Infection rate of Toxoplasma gondii in children with autism was significantly higher than in normal
children.

Keywords: Contaminate, Toxoplasma gondii, Autism, Infection, Children
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Figure Legends and Table Captions

Table 1. Comparison of autistic and normal children in Toxoplasma gondii infection.
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