[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

94 siaw) (@il a)laid (i) § Cuny 8)9 ol 50}y eole Gkl (alc alas

s ¥ Jw > Neospora caninum gy Cuigy SU Culds oL,
(hge 59,5 a) slee g (VEro)osiwme

*\J@Jﬂ:)ﬁ-eﬁ;«

SIR) R S lSs)s sesSuby ol 2aSubd)y esjdpuply s95 ()

AVARVAV AR g AVAAREE BTN B

s

SB b adlas 3 a3l o S g 95 )3 pre lilen Jolo g Johoo J31 a8l S5 Sy pgillS g9t Sontdo
sl METO otines pY o b 5 505 313 S (J774 A1) Sbon 55,5l 3lan ¥ w55 poislS |yguangts cslo s
AW

(IS gl 1S5 oamlite 5l g b i oo o 3l 0ad Loy (o gy (S5 ol (S0l il B Wy, 9 Spo
Oljee Wlig) 5 18 oy 090 > iz Er0 959 50 (Jlgte Slob diz 5l dm wad ST Gl Cg) (S e gl
5 el 5yl 505 (£5glgiun Slillas g b (48T g B ol 5 095y p il

5 VEro :p¥ o jloel cuws 4 slo culg) (S5 dlwg 4 00 ey (gla i 0 Gl e i piidg iy (cld 4L
S 28l 53 pgSug e Slllae )3 39 il 593 & disly ppe g Sye (nl 45 392 20> Ve g Vet ST 4 (g Sy S
A5 eanlie (55 i €S g0 5 Cailin ge slojldg Slo jlosal s 4y (sl Sy (ST L oad il slo > B

5305 ot 2S5 sl 9o (slafg Sle 5 p5iiS |grssts oS 45 0l LS adlls ) @S (g d2ul 9 Cow
Gy cwlio Hlan (oY Juw S il dddlles s Dgd 0 VEIO Y o b duslie o JSI gy cods il cpis o
Sl S 03] STy g5 i w9 (28 it Slllae plol cax )3 pgiS Lgeest sla Culg) (S ogsl Ay

S5 3 Ot o 035 5 o Jsko S 105 5l 03y

Olpl s s ol ( (K pls oS3 (559 m 5 09,5 1 ghams 0kims 5
Email:khordadmehr@tabrizu.ac.ir

Copyright © 2017 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

V¥



mailto:khordadmehr@tabrizu.ac.irEmail
file:///C:/Users/m/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

)0 313)d opis —...3) Jw ) Neospora caninum sle C3g) (.56 CubS (b))

S el Gae A5 ) e g Slel g 2S5
o b 28l (o canlio pgintS |)9nS (sl Cudy)

4 Jsho <t 5l gl o3 job 4 ojg el
«ly Neospora caninum ,isS g (sjlw las jslaie
ST (A s o odlaiwl el Claal
o Osewe adS slie L) Vero Jshe «lallas
5 il b gl Jske oyt olys 4 (il
LT IR AR AN 3 KOWH PV I JUS [V BN LS
Ol g SN S5 s e 3 (MU Blge
o ske S L 3 ki 590 siie Slse
w3l Jl o L e 4l 00 sdalie
3l S5 ol & ol i sl 03 Cobs
Jo 3l sl Jlo g3l w85 )18 oy 250
ol BB 55 sl e jBgSle sla (Y
x5l Ny cosie Jale Gl ey b
Brucella (\Y¥)Mycobacterium tuberculosis
Cryptococcus neoformans 5 «(\¥)abortus
Slp 0 gl adlas o cwl ond edlaul (V)
howst iS5 5 cutS (sl Y o ol j1OL ol
ol 04 o3l

S5l Y o 9 Cplus il adllas 5
Sl 5 ST S @ Cund VEIO 4 [age
,» Neospora caninum  sla gy S Jlgie
ol ol duslie (IN VILNO) Johw cuiS laylyis
Cibgs (N O (e 2Ll yelate 4 cpl p ogde
3 Jobw cusS bulps j osel cand a4 K1 sl
adlbas S ((iNVIVO) Sl aEivlojl cla Jse
b ad plxl s g Ep0 055 (59 32 Slorde
S Lulyd 50 3 i Joko g5 Ul &5 Coun
2 Dgpwss b cdy) (S Gl Gt 4 Jle
2 b 39 o e g (pRLST o Jas
5 el Golglgiuns 09y b bl cul &
b (Sg, 9 dlge

Jo et Sl e S iS5 5 el cuiS

Py )9y ) L}J}L" “‘?.\j & J-«Swu 9 Vero Oi\j
Dulbeco’ s Modified) DMEM o3l cuis’ Lo

sl gy St L olyen (Eagles’ s Medium

YFY

Aoddo
4 Neospora caninum sl cug; (SU
S 23l oo e 2hiS S Bl S5 S e
Sy g @l Jhi o) sy Sl g9
38h o S lowdlyguS g5 4 deed o (S5
o5 50 adol Cygo d Nygumwes &S Solas pl b an]
S Jo o widl o goke o] 2l i plye
gl Cogo a4 g HdwsS oladl > LewdhguS 5
o 45 o] 2l oljee kS 5 48 o0 ol g)lon
P Sl oy 15 (39 Cute 4 i b alSl
plecl sl s )3 bz o8 olow (nl (35 Syt
Neospora jluedily b clo al Jg .0l o
ol K 5 95 53 e sliylews Jole 1) caninum
298 (i b Jelge i wre 1 (S 9 45 (0
G & oy Eoed (5500 Ol (Ve
YAA e loie 4 d2d o lis ol o 1) LY
;(f)olﬂ(} d‘)]o] dl:b 6)‘39l§ WT L;b:9l§ Lo yd
9 (0)plp! Jesd sizino g (ww g5 5l ao)d VY
o>5ﬂ (?)4.509) uL-W)%:W s K )l doyd SYIY
IS Jolw I3 s 4 ang9 b il oas )15
ol sl gl (Joke el e (635
Db IS plys g cdablxe s ot i o>
Neospora cises JyuS sl gy «ghlows op)
Gow Sso sl Sl Wg B)b 4 caninum
Sy g5 mre sl dgy Sl (S (V) eul a8l
Sl e 0k S s adss b adl SO ade
cjilol pll & cul ool i (L8 Sldlas
s el ARG Lils 0 s
Ol (Ao o Lggs a3l S5 (lilor) s
ol Cwl 4B 18 dagi 5)50 Glaggy (pl 3 42
S dly g JBg,Sle Y Jw LT &S el


http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

94 siaw) (@il a)laid (i) § Cuny 8)9

ol 50}y eole Gkl (alc alas

Gds ol oy g jekaie & Coled b duglie
Lo JSSl slo cags S5 ecnY Joo 9ol 5> S5
55 00l e Sloly Yo Sy Mol Lyl

i) ssbie 4 b e fro o 4 il
o 93 1 ool Cawd 4 slo cudyy ST syl
Cand &) Cadgj SV Gds e dunlie Cas o p Y
ey S5 > i Ep0 935 Ve gl o 3l ol
P o BAS (Geae o Jobl S L g e
O b FA o Ve Cugb; oS le 4y
0 59 3 5D (6)IRSS 59y WA e 4y sl
) oslial b K5g5VTgn,s8 slid ome ypmarbySl
‘g)ﬁpa,a,ajo>9msum&gx5
S5 o3 e e S5V s 08 5Lis 5 s
@ (Blai Gjpo 4 b fre 055 G LD Sbm
5ol 0ol Sl sl cudey (S5l sl o Clus
Op lo g0 039 09)5 b 4 (Y Jw 9 595
i 4) VoD g1 XY XD elajen b
LS5 (0353 V3 02 3 V2 J1 5 V1 s 0g8 o
4 s 0g)S 4 g Ml Qi) (e )3y
cutS b g See N+ (C)US 095 (lgis
s 0 033 ples 5 il (DMEM) ] Jslo
oy 3 Cugby g )l oad JpuS llyd
b Eyo 055 )1 53 &lig) Lad (5)IK (S dr s>
P e 9 Sy ie g 808 JuS QUL )
o ol 48 g B e (gla il I g s 0g)S o
5 plsl (gl diges

odd G glo o ) gighilstee clilbo
5 559 stun Slalllao Can g g 20 Jos &
A5 plol (gby dises WS g B Gae sl il
Vo Bl oled o (Bl e diged ot I g
b S B dn il il olel ol 5 doyd
Apd )‘ o uﬂ)f Gygeo u‘.\n wﬁl)b )‘ odlanl
P oSS 5 Bl S9See U sl
9 u.l..mfym J9L\Lo d).uo‘ L_is) wli,.;';,»“.aﬂ b

VFY

Jolw cuiS SwMs 4 Neospora caninum
Y s DMEM ol cuiS lasms 033,526l
Ssign B o Jobro logS i pyw 2o
Ot pgiel g8 15 g Gralogh il o el
6> 935 e YV oled ylus > &S g
$lig) e b Nad S 803 B (3]
oSy e il oalul L 1)smel (g9l (sl Sl
LVero sla Jsho aopp Ar=e &S Sloj ¢ wsSae
st sl g (S5 Lawgs Jobo Slals sl
w9 Bl b K gy aw e Lisas o
gl oz B33 o ey (ST (g5l oS L S
5 Vero sl Jobo bl (gilob> cax 5 L0
Pl (el (o Ol Yore 595 b aids o3)jauhs il b
e 2 ) 0kj b b (S ol el )l
WA hylewd Hbet yegiwgen pY il elawl b jid
Cuwd & glo Eg5 (S5l sl 5 pasde Gl
() o g3 gy S5Vl pe ol 5o ol
Jols 55 3590 slo Johos @ (g3l 4l pslate 4,
ad 9> Lo &y g b 03938l ybge 589 )Sle o VEIO
odnlive 3l L & Cygeo cpl 4 b edb culS
s e S5 ((Cytopathic effect)CPE  zslus
I om g osd gl qer Sd a3 e
oY Jo gl s gl S 4y Gy il
A 0438l
Mas oy Y w90 0 K iSOyl dus o
2 ool s &y Edys (SO Sy 5 pasete
sl Jobos 5| gaiiie S5 Sglone 3 5 o
Goy » Css S5 VXN SVl 53 a3yl
s SelS Lulyd > (Joho g5 52 1 VPV
AlssS by 203 ¥ olyan 4 DMEM S’ baywe)
8> Joyd B g Cpemwlogiy yiwl e (o Y pI/MI
b)igy slg e & ad 4B)S 15 ()5 S|
LS5 g 595 sl CPE o Jsbu ples ,5 a8 ile
Fse alljgy cuslie Caa (Lo ) b oy
ol 3 esSes Vo g gl o o gl (a9 @ilo
I8 sbes Jegiwgen oY 59y p Ohled Cux
Jskes o (59) 3 3lil slo cdg) (S5 olus 5 8,8
oo by dwbre b o) alljg; (ke g 08 ()led


http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

)0 313)d opis —...3) Jw ) Neospora caninum sle C3g) (.56 CubS (b))

o S J Shalojl 3)90 09)5 4w 3 0,5 b
el 3l e i gy )3 (03 1) I3 09)5 5l (i
Cygo &y 05,5 dw (pl 0 b s ple g b b
b b oodds C...o.l.»)J).uf 09,5y NAd Mgie o)
WAd Wgie 055 Cygo 4 b dagr plod o cuis

odd Vgle o dogr i sy Sle clo sl
b (Gl e 512 9 1 0g)S g JyuS 095 5
a2 b ases o b gl adl a5 Jb jo g
busgie 039 5l 35 08 Vg5 (g 9 Jate Lol (Jols
05; 0D yo dl.&: O )0 @9&«:9/5[9 laalie Y
Ol ) gl 593 & ataly (G930 9 iy 09> V
B Cubey (S VeTxe /) 39 L) V1egS 5 b
59 W) V2 098 32 S 3y 09 Oliee (3 (e

. s gLt
o Ol (A e 2 53 gy (5N
SSIVD 393 L) VB ag)S 3 g bwgte (53
Dgr S Sy Ot Ol () e 2 03 Sl
s 855 g 1 5 i il slo il
S a3 Sy 9 b odnlie oSy Sle
duwbwomwwb&)pw?uMy
I3 095 > oad b gla o (sSwsSle
D9 o gaw 3 e SRy 09 9 St p Jold

Sls gl b sl
cdl y Vero caliswe (sl 0,5 10 S oSy ,Suo
9 39N (SR Srp Jold by S sl
599 il b a8 5 cilisee ol 09,5 13 cdly yule]
S o Oluls Gl wld il ol g (S
wlol gy (P<O.05)39s s (sime csylel Sl 1 g
bl slo Jsho S5 g s kit Sis b (3L,
o529 4 g Jwlowdly il Jold (ol swn SO
ooy Lasuis 8 5,8 a0 sla Jolw (w8 il
Sluls J 058 15 a5 b 53 (Y ojlasd yygumi) s
S5 plel gl Jslo jpas JS 4 S35l
(SR opn LSl egad 4 gl al
ORIBI L j 09)S cnl )3 &S 92 59,55 9 Shps
s Olals Gl 0ld il b Cule) (S jed
3 sl lejl 3,50 slo 095 1 S g > g

VFY

s Seo Aoy & 5 15 ol (HEE) i
Ol pbl (gl )5 )3 adlas 5)50 )95
Sl Sy 5K9)Ssm (032 31 Ao e oy
4 8L blis H&E 39, b ord (sl S (sl
4 GBhl gle B ploa I 985 ¥ cueles
g sl S Joloee )0 oy Ml il > s
g 4 ¢2)S Colo Sl g g w08 03l )13 JLT5
2 osSde clinlejl)uiss adlbs gy55 oSuwg;Ses
s oy (S5 el ouSitily (Siglamgil (A
(2 plo

S5 s ine oy ar bl T
T 5l g o 5l ond ST (slo g (S5 (5S0be
sl a8l 4 (SPSSversion 22, IL, USA) test
sl g lggil s 1 oslil b Syjlgilgrn
non- parametric tests; Kruskal- ) s el,b
S L (wallis H and Mann- whitney U
A plosl <[+ 1S (sllas i 555
oy e Al

slo oo dhewg 4 S 25T ks duglic
25 (iSlee ol S 3 ige s, 5To NerO
» Cogie jlam Jlse joy sleg 53 wligy hledd
s cpl ol ond ool L ) opled Jods
VEro 4 56k sl Jolw jd o5 59 0 oaalise
Ml sle cdg) (S50l g oy B g,
dyg0 53 Cawl ABD (gm0 yuw b Jolw jl ond
S5 3155 e B S s, 3 58381 Joko
Cudg) (N ol (1o 5l pieS 0 L sl il
oz 9y 22 9 0392 VEIO Jolo jlosd by slo
) clo cuds) (S5 s 5 SSL RlB
i 5 gl ol 45 () o lads yyge)oi omlite o0
(P<0.05)34; )5 gxe (5ol

39y 3V iEre p2 slo i )0 e 5 Sy e
09,5 )b el b s > Slal el aw can
dasly V 09)S (jiud )3 yo 5 Sy (e 9 (I3 s
Sjgd )3 & Ojge (pd w3 odd il jod &
2 09)5 Lid ol yo b sdalin dg; clali (YL
plod (gl 5l & g Cutin Cdn Gg))jgy aw (b
b duwlio )0 (1opd Voo clab)uas @b b s


http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

Q¢ siiw! (e a)ledd «giy § Cun )93 el (i) eole Gl (alc alas

A5 oanlie 559l g S ol dges i sdnlie jre cél ,d bl
wlo 48 ma JHS5 S b e

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5jimu.25.6.141 ]

393 ke (P 93 (P90 519, 9 VIO (¥ Juw 95 jl ouud by (s Cug (ST shasi (1l ) 2)lowss Jgua
o bl bg; 95 O )‘b SR d}lﬁi ng )LQA 993 S dh}g, PLl

oSke Sz 59 4w j9) 9 39 S5 oY Jw e
xy" xy" xy" x)." xy-
VW/ALY/A YY/YEY/Y Yy/vo\ /Y SIYOENY Y/ot./-0 Vero
YA/YEY/A ARNA=ARIAY \EIYoEY/A Y+./v -IYox-/va J774

oY e B Sy (Sl 51 LS VEr0 u¥ Juw tA (J774) yige 54,5l o VEIO (p¥ Jaw o) 0 5lond g guai
0¥ oo 1D b Codg; (S5 gl 5l ax o)k Gy 93 VEIO (¥ 10 .l Sy (S5 gl 51 U8 g S
3o By (s Cudgj (S5 31 o, 59 93 W Cudg; (U gl 1m0l o, 53 59 S
393 VEIO (¥ Jow 5100 Ly (gld Cudg (ST dani il Mo (pige (s59,5k

FoV ¢ N ..of.r‘; > ,-,a;, g,‘.‘,&'_;?
Al

D 2

1 Q-

‘ F 2 v ’:'.‘;,.)_
Y2 . > L -

.5 b .ol o o i

- R < ‘-"..pv P J‘

I = TN
Y . \ — ¥ - . - -x’

WS B o S5 By ~pagane  Sdche 8

i cdl V3 ;,;:.31;31 09,5 :A .Neospora caninum b Cuwigj S5 b (2,25 (5391 =Y 5 lowd ,.3

(o9 oS gilod (55001 5)) (L 5) Gl (M (s JuiU o )3 (owlol (51 Jobus jguis
(0 o 5at) (6 At S5 owwlol 5l Jgbow Bgii oS by V2 igloji 29,5 :B

(HEE 5081 5,) 8 30 B b 55

V¥Fo


http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

)0 313)d opis —...3) Jw ) Neospora caninum sle C3g) (.56 CubS (b))

4 |, Toxoplasma gondii o <y SO
gl Y o sl Jobo cuiS sla S
S Sy (S WS W mdl g
ovse jly Sl > 1, Toxoplasma gondii
slass )+ zili 590 b joy Hlea 5l e &5 A5 odalin
dl.tb JL» 5 .(Y')Ja.g 04 ﬁl).g Yoo ln Cadg) u&a
3 il Cuibge jobo 4 Gilie wlillas > 3
S (gte Jalge ziS5 Caz (hge jBgSLe Jolu
Y Obﬁi P alos> O] )’] oS Cawl ol onlaiwl L;}L.:
sl 48 4 (YV)Listeria monocytogenes
)5 o)Ll (YY) Lslowsd

S G @wiss ddllae oyl )l b ol
il b > Neospora caninum sl cul;
2 bl Ghse SBgSle (Y e 3 ol Jlste
ul:JLo b‘),o,m L doyd Voo o9 «5).0 Vero 09;
095 » & Jb il 2935 LA (SSiddgly
Oluld g aop> Ve g Spe hge JlgSLe
JB sl oyl o oanlie i s S350k
Sl Cluld g e g Spe e > dasMe
Jsbo w0 @ly yob 4 Y Jo 9 5l Jols
I, Neospora caninum s cadss g9y Hbie
ol &S aed o i bl pl ey e ol
b Neospora caninum sl culg; SO Gus
oY de > Jehe cats > Jlgie e Sl
Cul pdy Sl g SlbgSle

2 lie Jao glgis 4 > s Ere 055 13
9 Neospora caninum 5 coges (0,00 dalllas
Neospora sl culs; (S Gl wyp (i o
! gy cnl 5l el sl solatul (YY)Caninum
SN Gd oy Sl b e Epe 039 ] adllas
b s edlazl Neospora caninum sla cus;
P SagwSue 9 SpgSwgSle Slols o)y
ol 2 e o5 le o Gialej] 350 sla il
g cole Jols L8 cldbe alis adl
(VY V)39 uails

e e Jlgie sajluly oMl ol adlas )

G dss p 35 b Jokw g Bl L

V¥?

S5 Wl g Cou

Cap Jibo cuS S5 3 pob Jb
Neospora Sl aouis 5 iS5 osilwlis
o odlawl (gl S Cyee 4 Caninum
b 03) $9) 2y LopsS 9T o (1) < )29
gy (1NF) Vero Jsho alex 51 Jsbo
(W)aS & o Jsbo (W)aS 5 Ko sl
5 MDBK (M) almo ose (sl ool
Jokw ploi oy jl g (0 00y cuis” (V) MDCK
ok 935 ey Jgaze VEIO Jsbo wes,uels sla
s~ Neospora caninum cuis’ cas ol odlaiuw!
Bnj 3 Wl llge 5 2> ST (1VY)usl
P 3L 20 sdae Blge (el g S S5 ey
ol &5 1 cunl 0us sdaline ol (Jolu cuiS by
et pl o by it ot ol Joho da Jsbo
Mg o (Boe SniSottien b slo Y o
Neospora sl cudg; (S5l sk Wdgi (sl
My sl adlles ol 4 Aib cuslie CANINUM
S <3S gy & bge SogSle Y o o5
Neospora cuis (glyp cwlio lime S (3lre
Slste jluly asdlas oyl 5 a5l caninum
s pY Jw > Neospora caninum cuisj SO
A5 plosl Cudgn b Bge 5bg,S e 5 VErO

Sy N iS5 03k (p VL ol adlas
Loy 85 sl cowd @ 9o g8k Y o i b
S 3l oel cand 4 cla cuSy; (SO dlas ply Y/0
Jw jopel 4 U aS pl & o9 b g VEro Y
Gl ojlsbiol Y s oy e leie 4 VEro Y
Mg > g gmwgh Glo Cudg) (T ST S
ol ol (MVAY)Cwl 0ads (Byxe |ygmuss puST
b dwglio )5 $Bg,Sle Y Jo o w3 o olis
sly rlie Sl Y Joo o Jsho sl 03y plo
CulS oy 2 oS Gl adllae > Al (oo |gpss
5,Slee i ploal Toxoplasma gondii  pslie
& Cows LLC 5 Hela sl pY o 1) s
65590 addllas jd (V) oaalive VEro pY


http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

94 siaw) (@il a)laid (i) § Cuny 8)9

ol 50}y eole Gkl (alc alas

2S5 g cuiS adlas ol @l 4o b 4
oY Jw 59y »» Neospora caninum j.l cisse
Oloj 9 dupe xS il (ol el iy Clggw
Slllas pbnl cap > Cgs ST ogsl Wy

23,5 (pSly g i o g (225

Sl 3wl
ol&uisls u'i“")” rub IRLGA N )1 Alss 03 b

il il prw g STy Slidiod duge gy
wole ler 5 Jbo coles > 4 b and
Sl i s

References

1.Donahoe SL, Lindsay SA, Krockenberger
M, Phalen D, Slapeta J. A review of
neosporosis and pathologic findings of
Neospora caninum infection in wildlife. Int
J Parasitol 2015; 4: 216-38.

2.Kul O, Atmaca HT, Anteplioglu T, Ocal
N, Canpolat S. Neospora caninum: The
First Demonstration of the Enteroepithelial
Stages in the Intestines of a Naturally
Infected Dog. J Comp Pathol 2015; 153: 9-
13.

3.Kamali A, Seifi H, Movassaghi AR,
Razmi GR, Naseri Z. Histopathological and
molecular study of Neospora caninum
infection in bovine aborted fetuses. Asian
Pac J Trop Biomed 2014; 4:990-994.
4.Salehi N, Haddadzadeh H, Ashrafihelan J,
Shayan P, Sadrebazzaz A. Molecular and
pathological study of bovine aboarted
fetuses and placenta from Neospora
caninum infected dairy cattle. Iran. J
Parasitol 2009; 4: 40-51.

5.Youssefi MR, Arabkhazaeli F, Hassan
ATM.  Seroprevalence of Neospora
caninum infection in rural and industrial
cattle in northern Iran. Iran. J Parasitol
2009; 4: 20-3.

6.Yakhchali M, Javadi S, Morshedi A.
Prevalence of antibodies to Neospora
caninum in stray dogs of Urmia, Iran.
Parasitol Res 2010; 106: 1455-8.
7.Williams DJ, Guy CS, Smith RF, Guy F,
McGarry JW, McKay JS, Trees AJ. First
demonstration of protective immunity

VYV

ovge $8g,Sle Y Jw > Neospora caninum

b S5 Gl Y e ol S M )
dox Sl g b gie Jalge g
Cryptococcus 5 (V¥)Brucella abortus
sl Liagh .ol sud oozl (VY)neooformans

Listeria  Jobo 3 3, w5l LS
Oo9e 5BgSl Y Jw ,> monocytogenes
21y galS JiE dajlg Sle (Y0 )ewsl o3 sy
ol p oS o Wl ool e (18> punsilSo
sl clg; S5 s ol cans ol co
o) G el 4 e Neospora caninum

Do anly SO

against foetopathy in cattle with latent
Neospora caninum infection. Int J Parasitol
2003; 33: 1059-65.

8.Bartley PM, Wright S, Sales J, Chianini
F, Buxton D, Innes EA. Long-term passage
of tachyzoites in tissue culture can attenuate
virulence of Neospora caninum in vivo.
Parasitol 2006; 133:421-32.

9.Dubey JP, Buxton D, Wouda W.
Pathogenesis of bovine neosporosis. J
Comp Pathol 2006; 134:267-89.

10.Reichel MP, Ellis JT, Dubey JP.
Neosporosis and hammondiosis in dogs. J
Small Anim Pract 2007; 48: 308-12.
11.Kang SW, Kweon CH, Lee EH, Choe
SE, Jung SC, Quyen DV. The
differentiation of transcription between
tachyzoites and bradyzoites of in vitro
cultured Neospora caninum. Parasitol Res
2008; 103: 1011-1018.

12.Hemphill A, Vonlaufen N,
Naguleswaran A, Keller N, Riesen M,
Guetg N, Srinivasan S and Alaeddine F.
Tissue culture and explant approaches to
studying and visualizing Neospora caninum
and its interactions with the host cell.
Microsc Microanal 2004; 10: 602-20.
13.Chan J, Xing Y, Magliozzo RS, Bloom
BR. Killing of virulent Mycobacterium
tuberculosis by  reactive  nitrogen
intermediates produced by activated murine
macrophages. J Exp Med 1992; 175: 1111-
22.


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=3&cad=rja&ved=0CDYQFjAC&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1435-8115_Microscopy_and_Microanalysis&ei=0fLuUe7mFMjZ0QWi2oG4Cw&usg=AFQjCNHkA2QQ4REBCBZSl4eD1s6Z_QIpiA&sig2=9mbzCzsMKHftUaAXwU9uyA&bvm=bv.49641647,d.d2k
http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

)0 313)d opis —...3) Jw ) Neospora caninum sle C3g) (.56 CubS (b))

14 Jiang X, Leonard B, Benson R, Baldwin
CL. Macrophage control of Brucella
abortus: role of reactive  oxygen
intermediates and nitric oxide. Cell
Immunol 1993; 151: 309-19.

15.Naslund PK, Miller WC, Granger DL.
Cryptococcus neoformans fails to induce
nitric oxide synthase in primed murine
macrophage-like cells. Infect Immun 1995;
63: 1298-304.

16.Cadore CC, Vogel FS, Flores EF,
Sangioni LA, Camillo G. Susceptibility of
cell lines and primary cell cultures to
Neospora caninum. Ciencia Rural Santa
Maria 2009; 39: 1581-5.

17.Lei Y, Davey M, Ellis JT. Attachment
and invasion of Toxoplasma gondii and
Neospora caninum to epithelial and
fibroblast cell lines in vitro. Parasitology
2005; 131: 583-90.

18.Pinheiro AM, Costa SL, Freire SM,
Almeida MA, Tardy M, El Bachd R, Costa
MF. Astroglial cells in primary culture a
valid model to study Neospora caninum
infection in the CNS. Vet Immunol
Immunopathol 2006; 113: 243-247.
19.Evans R, Chatterton JMW, Ashburn D,
Joss AWL, Yen DO. Cell culture system
for continuous production of Toxoplasma
gondii tachyzoites. Eur J Clin Microbiol
Infect Dis 1999; 18: 879-84.
20.Chamberland S, Current LW. Use of
mouse macrophage cell lines for in vitro
propagation of Toxoplasma gondii RH

YFA

tachyzoites. 1990 Soc Exp Biol Med 150-
157.

21.Donaldson JR, Nanduri B, Pittman JR,
Givaruangsawat S, Burgess SC, Lawrence
ML. Proteomic expression profiles of
virulent and avirulent strains of Listeria
monocytogenes isolated from macrophages.
J Proteomics 2011; 74 :1906-17.

22.Sharief AH, Gasimkhalil EA, Omer SA,
Abdalla HS. Innovative serum-free medium
for in vitro cultivation of promastigote
forms of Leishmania species. Int J Parasitol
2008; 57: 138-42.

23.Namavari M, Mansourian M,
Khodakaram Tafti A, Hosseini MH,
Rahimiyan A, Khordadmehr M, and Lotfi
M. Application of chicken embryonated
eggs as a new model for evaluating the
virulence of Neospora caninum tachyzoites.
Comp Clin Pathol 2011; 1346-9.

24.Furuta PIl, Mineo TWP, Carrasco AOT,
Godoy GS, Pinto AA, Machado RZ.
Neospora caninum infection in birds:
experimental infections in chicken and
embryonated eggs. Parasitol 2007; 34:
1931-39.

25.lnoue S, ItagAaki SI, Amano F.
Intracellular killing of Listeria
monocytogenes in the J774.1 macrophage-
like cell line and the lipopolysaccharide
(LPS)-resistant mutant LPS1916 cell line
defective in the generation of reactive
oxygen intermediates after LPS treatment.
Infect Immun 1995; 63:; 1876-86.


http://www.ncbi.nlm.nih.gov/pubmed?term=Donaldson%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed?term=Nanduri%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed?term=Pittman%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed?term=Givaruangsawat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed?term=Burgess%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed?term=Lawrence%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed?term=Lawrence%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=21605710
http://www.ncbi.nlm.nih.gov/pubmed/21605710
http://dx.doi.org/10.29252/sjimu.25.6.141
https://sjimu.medilam.ac.ir/article-1-4565-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/5imu.25.6.141 ]

94 siaw) (@il a)laid (i) § Cuny 8)9

ol 50}y eole Gkl (alc alas

An evaluation of Neospora caninum Tachyzoites Cultivation in
Attachment (Vero) and Suspension (Mouse
macrophage) Cell Lines
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Abstract

Introduction: Neospora caninum is an
intracellular protozoan considered as a
serious disease agent in cattle and dogs. In
the present study, N. caninum tachyzoites
were cultivated in mouse macrophage cell
line and Vero cell line.

Materials & Methods: The number of
harvested tachyzoites was recorded daily.
After parasite propagation and continuous
passages, chicken embryonated eggs were
used for comparison of tachyzoites
attenuation. Mortality rate was recorded
daily and the tissue samples of brain, liver,
and heart were taken for histopathological
examination.

Findings: Mortality rate in embryonated
eggs inoculated with N. caninum harvested
from Vero and mouse macrophage cell line

Accepted: January 8, 2018)

was 100% and 10%, respectively, which
was dose-dependent. Microscopically, there
were milder hepatitis and myocarditis in the
liver and heart of chickens inoculated with
N. caninum harvested from mouse
macrophage cell line.

Discussion & Conclusions: The present
findings showed that cultivation of N.
caninum tachyzoites in macrophage cell
line increased propagation of tachyzoites
and also reduced attenuation of the parasite.
These results suggested the suitable cell
line for mass production of N. caninum
tachyzoites for various experimental
researches and also producing live
attenuated vaccine.
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