I‘

(S ol (clibisrg Ko 30 W 03 49 13

nfvm.uoz.ac.ir :ol55g
BeoF-YEVE 1 Suig Sl LLs FFAN-YFFD : sl Ll — aoliliad g0

Y-y Olxbo VE+Y ul:m)g,a;b Yy D)Lo.a:} S 0)93
Eyopd 3O (U gy Li'glns (6599953 grmand Ol puadi 9 > (] o (e
)|~>o.,:.2..?
" ol e oy00 o | o Lo youw g liS ans yo o ool 550U

Oolpl @S oodkl ol olKzils S Ay (S paels euSisls @i gal jils -
ol iyS el ol3T olSils gz )5 Al ¢ (Kb ald 00Kl (655l gm83ls 09,5 ¢ Lokl -Y
Oyl 60,8 e e gadll o131 oKkl 0,5 sa alg ¢ S yaald 00821 (655 gmgily 09,5 ¢ Lliwl Y

Oyl eyl e oMol Sl3T oSl (o) a5 Sliizes g pgle amlg o S paels 008l (555 gmgly 09,5 cais-gal zils -F

VEOY o000 VA ales oy VFY L5 VR, S5k O FY sl Y alie il s

4. 10.22034/NFVM.2023.400320.1188 [©) 20.1001.1.26454491.1402.6.2.1.9

oS

gt Ligtun LSS Lang a5 Sl 55 55 00l 18 Jgene jobd 5 0ol U eie S)lem So il
Sl Silep e 5 STy Slision anwie 51 BD-GErl dgnl 3 oo wod Sesar 3 sl Dol s 5 b
05,5 Caad s byl Hbets pY 5l eolaiwl b s 5 55 (MARC 145) sl 00, b S lasme yo ol g ol ags
Sod o 9, 50 5 A Olpl ool pole Sliass annie I ROSS 308 ol5 o laslivl Jloiyuis slag wpss 51 Slos
5 on Sligy BE e ol dli byl PBS L ki sald g5 ploicas ptie 09)5 5 yudsSee Yoo olie @
R 2b3il 090 S3lligiand ()2 Suz 5 SIS w3 Ve (b B 50 Cengy g S Gl e 5l (L sladiges
olals ¢ (P<0.05) cusls S 09,8 L gyl gme oglas JSI oasS” il yo sloog,S 0 ooz e g S0 28,5
(P>0.05) wilas po b (gl cxe Dglas g 009 ISl 590 4y atusly calides (sloog )5 j0 8L wlals Sal g ooy
ol aalllan 4 oanlin 55,5 5 smlel sl Jsbo (s iss sipS i Jold i sladl 3 (slbyis Clals
WOl gt gt JSO1 13505 g o) gl ool Lasee Wiy ad o cpin € pepse aS ol LS

2 ElojT Jdo Sl 0 i Epapii o (St Lisins i sllS U5 lg

marziehkefayat@yah00.Com :asle Jotus odiom g Saig Sl oy ™


https://nfvm.uoz.ac.ir/
https://doi.org/10.22034/nfvm.2023.400320.1188
https://doi.org/10.22034/nfvm.2023.400320.1188
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.1.9
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.1.9

o rg 9 olgo
gt Ligius Bb-Gerl agpl 5l o Jolw culds
S3ly Gilep g STy Olihon e 5l ool anyd
Gedzd 5l 050 wBLSE ST 5 (ilweng] oz
b eSS lase jo lal 55536 dgpl g ol solaiwl Lol
s Oseee 4lS Jsl) (MARC 145) Jslo oo,
0oy ¥ olen 4 DMEM cutS Liss ,o ((olis,dl
@ Oeeabogh ol = Gl g WlegS G gy
30 cuS Gl ol el cunS (Tpl/ml) ol
DS deST6d ao 0 B g ol )T il ax 0 YV 5L
b Jobor a5 oanlive jslaany alis, 5 05 (504
o 5l 285 B (2 3590 Dl oSy Sene
Wl odlice b Jolw j0 (gauo,0 A0 B AL (o 5 5,
e 4 g Syslaer Sd g, mle Sl s
odilandly Cguo;y il fauds sl 18009 90 L adds Ve
(Sigma sk o\le 5 S5, b o9 (Usten Ligin ol oS
3590 ,bgt aY b g ob (650l K5, Aldrich- Germany)
Sacelgs ST oo jlab g s 285 18 bl
oy 4 el 5SS Jolu slaes, ;o (hgew Lhgies
pae b dwb cwlie (Sojglon Sleogas L Joyol
3 @bl (Fogll el ploekl cz 5 as a0l
3 e, ST ctS oy 5 Jobo coiS Lasme
ol 5 GrSh ad, pae g el g 5T e
Ol Stamlio Cuz Sz £ popdi 4 il
03 09,5 b ¢ ugie Ligiu biue ST Do
SIR0SS 308 3155 5 kil iz sl penss 5l b
slos ;o g wd ad Glpl (ool pole Clidod dunte
LALS 5 oo Ve cusb, b olF il az s YY
Syl O jgoas o Ko ol el o iz >
JoS gy 4 s, b o japid b (5)aeSs
e S92y Ll jl oz 9 <8)5 18 (o) 990

390 0 9 Wb owyp (S, LS5 g S >) Sl

u‘)&oﬁ 9 ‘501520 Ls)’bt.w

doddo
9 Sl owﬁ)lﬂ o\)‘yl} )‘ L.:}...m.: c\...)ngS.v
g odd @8 (] Canpmggl 5 035y 45 5155 dlg) S
Obes) slalsoyse S 29l aly o8 Lawgs azsliz 51
9 0D Hiae Al 15 50 090 Gl jlom 9 0S5 o0 (b,
S5ty rge Ml 45 WS e sl 1) gty locensS
ol (Lo).)s rl&w‘) wy UM Cw 9 ‘5'>L“’ o 9 R
Syhign BLE 55 b ey s e e o 45
Czge 093 ()5 oS olyse o lexiss sla Ko
a (eeihl 0)90) eogll Glo S5 USSH Jlil
90 b gylem 2y, (A5 jebar 5 sl e 00 Gl
ol e aS ISl Jlocs al> e lowl 139 g0 Eg Al yo
) e oty slad slooss )55 5 (oJlidgST 5 98
slo ) siiie Shgisl o ol o g ams las
3 ede oled day > yo y0 ams &) (G el vae
Wb so 0alive S5 g Sl g g0 B3y 9 48, G
oaslie JB iz el )0 JSI locunS (uizen
ade 6550 STy b gyl ol b o (0) aiis
aris slaoly Sy o)la s92g Ls yo (g)len
slagby) 9 O oy o 1Y Jold 3909 (9500
5ITS-1 el g 5l ooliiasl L (PCR) JsSga mpieits
A E ) el ond a3l 6 lows ol gl 18STDNA

u_..;l.wdi.l BRI - XK CE S K™ LY SR aNG)
il ;iS5 5 LSS 0,5 gl lp (Jae lyiens
@ e g s 5l solaiul el ol ool
args )90 yide o9 Joyiwl 5 e & jgyhe Judo
30 (6385 LewdlguS g3 AL ST S g wilazs 5 )08
Q—.'.‘ » (V) el 00 u‘b)b’f )|.>Q..¢.;:.> dl.ééfp:.d
Jopmis Eepdt )l yols asdlas plxil cgm ulal
oolitul K1 855 g 0, S ciS e lgiea
Slcawl g dlis slajes yo JSI Gos Olyee b o
Ji?\ )_" o L(b&).np.?u > alises LsLmCAéLg 4 00)15

=

B35 asie

[P lissj q sils 7V ojlads 7 sda  Ghijaals palishicsqias s Wdojl3 agii I‘



Gl palidiesgias s Do agptis H

1P luss] q jaSla/P ojLads/¢ sla

0w EponSd 35 [y gt b gun (559097 gund Oyt 9 i (5o Cpmnnd

Jole g ol g Gulled el YY1 as
L 2t 5l eolitl b 6,50 Jols el gjlwoslel
Glodlad al>yo o 51 g g 03 plonl (G900 4z
o el S oS e s JsksS 5l eslanad L
5 Sidl alese Bl s (OsSeSigl oS
ot 3 C8,5 g0 Sl bl 5l eolil b g S
@ o8l slSsl 5l 5,5 OB T sla by ans )
ool 1,8 ol 5 bl ax,0 OF sl j0 diBs v Gow
S5l 55 colftulejl Lames yo ol STS 5l g g 0B
ahewgay 9 00 plxl (nigl 5 GelenSgilen Jolaie
( pgad) 3,5 )8 asllae 9550 (595 95y S

e 5 adiged Julod 5 a3 (sl iglol jJUT
SaS ol aallln 550 S (sloyeiie (o ol
&y Qyﬂ Ced NS L g VY ases SPSS 38l 58
A% oolaiwl S

odS by oS L oond mo slazg> o
pae Jolds (Gl @Dle (Lgtun Liginr lacady; SU
3 SlFl (Jol pae whnd 035 ansS LS Qi
5 mlkz s, )0 S g by (Sadsy 5 ool
09,5 odd @ slaazgr (rizes 5 ol canlin il
() oyleds Jooz) Wogs ok SLalS ol L 5l aals

250 ol edgame g asie SudusS )l eolal
GuF Je Caz gVl 5,8 slid 5 alse S
(OHgeko G li ds Gl 00 ol o wd) e,
Tl s Soe Voo (e 4 JSI Slacs; SU
PBS pyw b Lads sals 05,5 lyicas piin 05,5 9 ol
los 5o 55, YA Do 4y g sy ol gils s il
oBows ;3 Zusb) 5 Oyl oad S Lulid g ool
Sz )b 9o ailyg) Djgods 5 Wad (6l LASazg
oy Sy ol g wad JuiS ool Sl oo
5wy‘m5ubcﬁdbwb)|5w05;)b)b
oy Ve plleyd po g ol alal 610 paiges Lyl alac
B b)) 2590 SiIPlgand (o) S 5 SIS
2ol Gl gboer 5l sl siees

@ 7 B8 eyl bl il Gl laes,S
Sidpbginn Olllae Cqz w9 ool oo
Olie a4 doye Ve dld o 8L slediges Lo

oolatuwl jae lp ply Ve Bl ol 4 fizes g

Tl 3 e 33518 L Ul s - Jgua

(oall) pin oy pe S

ez pgw  ped Jo 09,5

Vooo Voo \ . Cdg; S 23,

IO U b FansS e

sl Jsbo o 5o (kS e 5 a3l Sle dacensasd)
Sk S0 (S n WS 8l e (dlae
5 gy ,Slo dacepusitl) cltancss el slo sl
Orxed 5 (Jogd S0 Syl SLLI o (b J8g e
0S5y § B et 8L iolEl iy cdl o

Sy, 55 0050 Slaiyizr SysSwsSle (gwyp o

Covgy 9 5 el e s glacdl o Gl
wr 2 O g s evslie glamls AiSme
(Srpy> e S8L 53 (p9%wy See Sjglgilgiane
lasbe 59,55 s il o wlel lashe (55 5
Sl ss ‘SMJLO—‘ S Jokw slis)l « Sg>y ( SDlac



(D) cawgy il (C)..\..Susb (B)u.l.eusb (A)}uusb ‘6)5“9""’5""“‘*“ é.bLa.n -\ pogai

5o Vere oy o )Kee 5 (g5ked addlas (o (V) ol
sloysd a5 Gilor SbogreetS 0 e 9 Sy
YV JF 5 x0g ooged il yo 1) 0 plS g alise
L sylo sme Sglis g 09y 00 5T JSUI el 51 g 39,
5 S o bl uizmen (V) Cul ol 00y S 09,5
iz slojes oaisS” cdb o b lag S e
5 Uysd asdlae alie 38 058 amlie o JS
Jo o ohlSes 5 bygaie YooY Jlo o oS
dlio 09 VIV Jlo o Lo 5 oLl 5 V-0
ittt Lt Sty S 01235 S5 slooy
S oad gl uisi S 30 alidl o5 ol plas
o opl g el il bpyis e g S e ol 4o
4 adllhs 5,50 sloog,S jo laopus wlali a5 caulies
OF YY) ol oog atuly oo puals JSSI 540
OB 5 U9 anlllas b Goiiod (ol 5l Jol> s

AL oy aS ol Jlgten YooV Jle o

S35 3155 ooz g e 4l st gt

o9 Sy Ole &5 AL akie g Woged il
Tl 590 A psietS [gewsti ST H1 0 o
S e g (g3led a5 Wiz 2 (V) e aunly ol
ssbas 1y 0 pl Ligis 3L S ol VoV Jle

STy oS iy S 50 helaibye

Oy g oIS (¢3S

- u‘i(

G S A g Sy

Ao 5l ool A gdlgpnl ol asllas o
(MARC 145) Jolw o0, L cuaS laxe ;o Coddge
oz 9 S (@l e Oseee alS sk
(Y e £) ol oolarul Lb&].op:u Lg)’l.woa}ﬂ
Slyp Joo gleea Jlois £epss 5l 3 sl Jle
b ST 39d9m 595 2 Slalllas ploxil 5 jlasil s lalon
‘wLI.o wﬁ 9 OOF Y O a5 Cewl ous oslaul
00,5 b Sldlas plxl sl 93 Jow a1y o
S laow Glgeda Jloiyus € e 3l St Lol
ooliinl (5595 poiPle s Oes ASLSS ln
(\\”) Sl 00l

Olye> g2 58 (3SU (ogtn Liginn (L CoS
Jls ;o RD. Biglake 5 <ol suis alg  allile;]
gty gt Glatadgy SEoas ol (Las 1AFY
u’SL& sla, gl fo s Lg‘fmm)‘omw
i dels sl Bl iS5 g cad eass
Wilodile oaiy Ll wisls flas 1, cuS )l g CuguiSHeS
o wgi9,See 9 fumed (gain 4S9 dals) datge
ool y L Wl e 1 silen (Sl ailes

-ﬁ‘

.V lass g jsils /P ojlasts /9 sda SGijasls (palidiesqi€as o lojls agpis



rSpals i sgas b 86 ayis H‘

1P luss] q jaSla/P ojLads/¢ sla

0w EponSd 35 [y gt b gun (559097 gund Oyt 9 i (5o Cpmnnd

Oz S x ok ol slp &5 pols adlhae
&ﬁp}d as ol lad cowl onls ,nL>.r.3‘ w; slrazg>
&L ()l

5 3,l0 0929 Bainsl o 28l LAl digS
el oo Jlo )l il Sialen § oMol b allie ]

References

1- Bigalke R.D. Preliminary communication on
the cultivation of Besnoitia besnoiti (Morotel,
1912) in tissue culture and embryonated eggs.
Journal of the South African Veterinary
Association. 1962; 33(4).

2- Babaei Gourchinloo Z, Kefayat M,
Namavari M. Comparison of virulence and
histopathological changes of NC-1 and NC-SweB1
isolates of Neospora caninum in chicken
embryonated eggs. Veterinary Research &
Biological Products. 2017; 30(4): 92-99. [In
Persian]

3- Cortes H.C, Nunes S, Reis Y, Staubli D,
Vidal R, Sager H, et al. Immunodiagnosis of
Besnoitia besnoiti infection by ELISA and Western
blot. Vet Parasitol. 2006; 141(3-4): 216-225.

4- Cortes H.C, Reis Y, Gottstein B, Hemphill
A, Leitao A, Muller N. Application of
conventional and real-time fluorescent ITS1 PCR
for detection of Besnoitia besnoiti infections in
bovine skin biopsies. Vet Parasitol. 2007; 146(3-
4):352-356.

5- Cortes H.C, Reis Y, Waap H, Vidal R,
Soares H, Marques I, et al. Isolation of Besnoitia
besnoiti from infected cattle in Portugal. Vet
Parasitol. 2006; 141(3-4): 226-233.

6- Dubey J.P, Sreekumar C, Rosenthal B.M,
Vianna M.C.B, Nylund M, Nikander S, et al.
Redescription of Besnoitia tarandi (Protozoa:
Apicomplexa) from the reindeer (Rangifer
tarandus). International Journal of Parasitology.
2004; 34: 1273-1287.

7- Ellis J.T, Holmdahl J.M, Ryce C, Njenga
M.J, Harper P.A.W, Morrison D.A. Molecular
phylogeny of Besnoitia and the genetic
relationships among Besnoitia of cattle, wildebeest,

Eropss 5l polo dsdllas o a5l pe e ales
b Ll ol eolatwl Ross 308 oiigS ol locpuis

s)ls lie onds (S anlllae b i ol 5l Jols
Sidl 0 GiPlbgund wyp y0 uizen (V0)
559555 Jed 5 Sluls ead b slagizr ik
sdnliv S95n 9 S «ombel sladshe 5| Sl

(V) 5yl cllas ppiizen plos gl b a8 0s

and goats. Protist. 2000;151: 329-336.

8- Ellis J.T, Holmdahl J.M, Ryce C, Njenga
M.J, Harper P.AW, Morrison D.A. Molecular
phylogeny of Besnoitia and the genetic
relationships among Besnoitia of cattle, wildebeest,
and goats. Protist. 2000; 151: 329-336.

9- Fernandez-Garcia A, Alvarez-Garcia G,
Risco-Castillo V, Aguado-Martinez A, Marcen
J.M, Rojo-Montejo S, et al. Development and use
of an indirect ELISA in the outbreak of bovine
besnoitiosis in Spain. Vet Rec. 2010; 166(26): 818-
822.

10- Fernandez-Garcia, A, Risco-Castillo, V,
Pedraza-Diaz, S, Aguado-Martinez, A, Alvarez-
Garcia, G, Gomez-Bautista, M, et al. First
isolation of Besnoitia besnoiti from a chronically
infected cow in Spain. J. Parasitol. 2009; 95(2):
474-476.

11- Furuta P.I, Mineo T.W.P, Carrasco
A.O.T, Godoy G.S, Pinto A.A, Machado R.Z.
Neospora caninum infection in birds: experimental
infections in chicken and embryonated eggs.
Parasitology. 2007; 134: 1931-1939.

12- G Schares, Basso W, Majzoub M, Cortes
H.C, Rostaher A, Semair J, et al. First in vitro
isolation of Besnoitia besnoiti from chronically
infected cattle in Germany. Vet. Parasitol. 2009;
163(4): 31-322.

13- Mello M.N, Deane M.P. Patterns of
development of Trypanosoma cruzi in the
embryonated chicken egg. Annals of Tropical
Medicine and Parasitology. 1976; 70: 380-388.

14- Mansourian M, Namavari M,
Khodakaram-Tafti A, Rahimian A. Experimental
Neospora caninum infection in domestic bird's
embryonated eggs. J Parasit Dis. 2015; 39(2): 241-



244. [In Persian]

15- Namazi F, Oryan A, Namavari M.M,
Rahimian ~A.  Experimental infection of
embryonated eggs of chicken.  Tropical
Biomedicine. 2010; 27(3): 417. [In Persian]

Oy g oIS (¢3S

16- Que X, Wunderlich A, Joiner K.A, Reed
S.L. Toxopain-1 is critical for infection in a novel
chicken  embryo  model of  congenital
toxoplasmosis. Infection and Immunity. 2004; 72:
2915-2921.

.V lass g jsils /P ojlasts /9 sda SGijasls (palidiesqi€as o lojls agpis H‘



H‘

New Findings in Veterinary Medicine

Homepage: nfvm.uoz.ac.ir
Semiannual - Print ISSN: 2645-4491 Online ISSN: 2676-5004

Volume 6, Issue 2, Autumn & Winter 2023, pages: 1-7

Determining the intensity and histopathological changes of
Besnoitia besnoiti in embryonated eggs

Shadzi Motakalemi, Marzieh Kefayat *, Seyed Reza Hosseini 2, Milad Hamzehali Teh-
3
rani

1- Graduate, faculty of veterinary, Karaj Branch, Islamic Azad University, Karaj, Iran.

2- Associate Professor, Department of Pathobiology, faculty of veterinary, Karaj Branch, Islamic Azad University, Ka-
raj, Iran.

3- Associate Professor, Department of Pathobiology, faculty of veterinary, Shahrekord Branch, Islamic Azad Universi-
ty, Shahrekord, Iran.

4- Graduate, Department of Pathobiology, faculty of veterinary, Science and Research Branch, Islamic Azad Universi-
ty, Tehran, Iran.

Receive: June 03, 2023; Revise: July 10, 2023; Accept: September 9, 2023

4. 10.22034/NFVM.2023.400320.1188 [2) 20.1001.1.26454491.1402.6.2.1.9

Summary

Besnoitiosis is a chronic to severe and usually non-fatal disease in cattle, which is caused by the protozoan
Besnoitia besnoiti and causes severe skin and systemic manifestations. The Bb-Gerl isolate was obtained from
the Razi Vaccine and Serum Research Institute and was first propagated in the culture medium with the cell line
(MARC 145) and then counted using Neubauer chamber, seven groups of ten from Ross 308 standard embryo-
nated eggs from Iran Animal Science Research Institute and on the ninth day of hatching, the eggs were divided
into the first to sixth groups, respectively (ten, one hundred, one thousand, ten thousand, one hundred thousand,
one million) dilutions of parasite tachyzoites in the amount of 200 microliter and the seventh group were inocu-
lated only with sterile PBS as a control group. Eggs were examined daily and tissue samples from brain, heart,
liver, and skin were fixed in 10% formalin and evaluated for histopathology. The mortality of fetuses in the
groups receiving the parasite was significantly different from the control group (P<0.05) and the death of the
fetuses and the severity of tissue lesions in different groups were not dependent on the parasite dose and had no
significant difference (P>0.05). Histopathological lesions were observed in various tissues, including hypere-
mia, hemorrhage, edematous cells, and necrosis. The present study showed that the embryonated egg cannot be
a suitable environment for the growth and reproduction of Besnoitia besnoiti parasite.

Keywords: Besnoitia besnoiti, embryonated egg, laboratory model animal
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