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Abstract:

Background: Dicroceliosis is a hepatic parasitic disease of clinical and financial significance
for both human health and animal breeding. Considering the health and economic importance
of the disease, this study aimed to determine the morphological and molecular characterization
of 28S rDNA for Dicrocoelium isolated from sheep in the north and center of Iran during
2010-11.

Materials and Methods: A total number of 200 trematodes were collected during an abattoir
inspection from livers of naturaly infected sheep in East Azerbaijan, Razavi Khorasan,
Mazandaran and Tehran provinces in Iran. Adult worms were morphologically identified
based on morphometric characterization and 60 specimens were characterized molecularly by
sequencing. For molecular study, DNA was extracted and 28S rDNA region was amplified by
PCR. Then, Trull fastdigest restriction enzyme and also RFLP technique were used to
identify the parasite species. Finally, the PCR product was sequenced.

Results: A remarked morphological characteristic was that the orientation of testes in all
isolates were in tandem position. The homological comparison of sequences showed that 28S
rDNA in all isolates of Dicrocoelium had 963 bp and were similar to standard strain
registrated in Genbank. RFLP pattern from D.dendriticum, which had 4 cut sites, produced
116, 145, 293 and 409 bp fragments. Although the morphological characterization in various
provinces was significanly different, molecular identification showed that all specimens were
identical (D.dendriticum) and there was not a significant difference between sequences of the
collected parasites.

Conclusion: Morphological and molecular assays show that Dicrocoelium dendriticum is the
only species of Dicrocoelium among sheep in the north and center of Iran.
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----------------------------------- 60
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*x*k

C)‘J&«A K] &fl'f)|

CAGGCTGTCATAGTTAAACCGGTCTTGTAGTGTCCTTGTGGCATTGCCTGGTCGGGATGG

nnnnnnnnnn

AEEEXEXAEXEAAEAAXEAAXAXAEAAXAAAXAXAAAXAAXAXAAXAAXAXAAXAAAXAAAXAAXAAAXAALAXAAAAAXAX*X

CGTACCCTGGTTTGGTTTCTGTGTTGCCTGTGATAGCAGGCCTAGTTATGGCTGGGGTTC

AEEEAEXAETEIAIEAAXEAAXAXAEAAXAEAAXAXAEAAXAAXAXAAXAXAXAAXAAAXAAXAXAAXAAXAAXAALAXAAAAAXAX*X

GTTCGGCGAATGGTTGCGTGTGTGGCACTTCCAAGGGCCAATAGTCTGTGGTGTAGTGGT

B S

B R S R

c

AEEEAEXAETEAIAEAAXEAAXAXAEAAXAAAXAXAXAAXAAXAXAAXAAXAXAAXAAAXAAXAXAAXAAAXAALAXAALAAAXAX*X

GGT 963
-— 963

-— 963
-— 963

0558 S e s i gl s wﬁ;wx; rj:l..ujjﬁp Sl S sla gyl o JIg =Y ojlad S

g7 East Azerbaijan

20 Razavi Khorasan

23 Reference : AF151939
e Mazandaran

Tehran

Dicrocoelium hospes: AY251233.1

Isthmiophora hortensis : AB189982.1

i

02

600
600
600
600

660
660
660
660

720
720
720
720

780
780
780
780

840
840
840
840

900

960
960
960
960

neighbour- (.;wfﬂ Sheslizul 5 28SIDNA €U alal 588 505 0 saben 5,505 (gl 58 glaal 3 5] S35k st 55 =V o5l 03

\eY

J,S55k Yoo+ L joining

Y 5)L~:‘|\-\ UJJ|\Y“\\|J,§‘,:|>}$|J&.§

aslols 92






.. «(28S,1DNA) S5 gs 5 K588 i

oS 03 l1 (548 g5 1y sl p gy o3 S 5
753 e paF LS [YE] Asls pasis oul5 s Sika (58
OLis bl ganlllae il o Wb o S (G20 5 Jsb) (so3ll
mm 5l e S J b cpshus S5 Sk 55 s gl o 53 0l
mm I o1 o s s VAYEVNT mm L5 VYRV Y
sl 3 S (ABL o peiie \/VOES/0) MM b V/0VE /887
g/Ve-0/ mm |, K1 Jsb a5 0, e 5 Otranto guiss b
V¥e=V/As mm (VEVE/YR) 1y O b s 5 (074 0 /YY)
Ll ol e il gy [YY] Wlos S 35158
slapas bl o5l e (sols e NS o Ragn
S 03 g el addllas 550 Dbl £ 55 S e g
sl el (SKI oMl O, Ker 5 Otranto o5 el
25 SN 0 o 53 1) S s padhen g S0 S b e
SN | Ylaz| [YF] dsfesls 0L 2o 51 5 OladT (W
S p S ok Condy Ol Sl Condy g w5l (AU
byl addllas 50 Ghlis (595515 paldl Jayl 3 (S )
ly slas Sl g 3,5 53 48 Al K5 sl S
33 SIS Sl S Gliwlie [Y0] ol oS3 AS 55
IS 3 p oy Koo SLadi ' S fn b o Sl gt 259
LN 5 (ads 2l OF o Fwa aoonl g AL
Sl 2l a5 LBl (Il a5 .3 500 4l sl edalin
Gt ol gl 35 8 o0 )l Gla, s 5 Ol 53 L oyl
a5 g0 daxSe BB DU gedalin of, Jo ool 0L
23 SIS Sl (s 25 50 SLBOLl 3 S g 0 8
N =S DNA Jiss s g5 3502 2975 28S o JIg
s S GBS s s alelid Gl S JeSse gl
Lo Mo 51 eslil Slaal olas Ola 53 [Y1] 558 0 © gmies
SISt by o sk ST 5 K3 Sllas o
9 81458 04y3 Ol piS Chwo § (5l ghes U3 L5 TDNA
ol s 15 50 S 2 53 125 bl B SN (516 o
029 ol (15 ez 51 55 288 gaml A3l o piis Sl U
o=t 3 el s 5 [YV] A OLES 1) Ol peds Kilg e g
SOkl 55 p g g S0 (51458 8955 D ks o 55 (512 O3
Sla JIss g S, ol olal s eslie andlas 340
1905 Sl SSb 5o 0kl 5)lse b gk 5 slad
(AF151939.1, AY222261.1, AY251233.1) u—wn,s
als 0L 50 01K s Maurelli gla g 5 .3,05 355 Calids
955 )3 g3 Su3 polai 288 TDNA 1y 3| ga o
53 ok o sl JI5 b U Oga s Lde S 51 el

Yoosled [V 0,05 [VFAY| L5 5 als 5 | b asliole 9o

S patis s e s e S o
e et osliil 55 RFLP SaSi51 0l pl 53 gk S0
3.A 5T T A A3 cusdge s FastDigest Trull
psdas s DNA (555 5055 2y slonl A TIT..S'
YA¥ bp (1£0 bp MU slasjlul 4 L & bl p S,

(& ojled JS2) wlas e £44 P

1

1000 bp

500 bp

400 bp R < 409bp

!

| et =

300 bp LRl < 093bp
200 bp
145bp
116bp

100 bp

Stitw S sladl 55 PCR-RFLP (1 -1 o )l S
FastDigest Trull o 5l stz L 0 3 p gk ST
S5 Y O Olg @dsnl) O N DD S M O s
Sl O 5 S8, Ol = ol ¥ O L5k

b O3

W}
3 e S P e b o ) o
L6 wpsbms S5 i @955 ¥ om 51 43 osls 5L RFLP
s ambigr Gl Ol 8 (S 1 oy p oS3y p grbns S0
SR Jaes gl g sleiel B S g e lapasls 5 S
Pt S0 53 Al o by Condgn cp sy S0 lad S
23 s (tandem) (Rt iy, S5 g0y ey 53 p g5
515, 3 (bilatera) ab by &) g0ty iyl p 3 s S5
syl obed 5> Loy ool OLES Gaioos ol glaasily [YYOTY]
iy Camdge Ul il Gble 5l edd (g5l o
L 1 p st pades s o 5 (s & s o2
i DL S b (g Ol S s S0 oo
el a8 g5 opl O, Kea 5 Otranto asdlas 53 e
5 ST (i 51 Oli 8 s KuSs Sl Laaday Condsa

oaliul b 50 O, Ken 5 Taira [Y¥] wus osls jaseis oUWkl

\eY



S8 9 KU
eSS g1 =S5 Al Sl s Ol gea ey ol
iy (Kb pade 0uSiils o gras (S gl S
oKl Jlo cmlox Ly 5 0Y/VOVA0 o ladity yujde S i
3 aits e p3Y 55 01 Kita gy ol 45,5 Oy S e
1o 5 S oaSils 5 oty g p e Sislas
GoSKer blsay Sl oo 55 U1 Ol 5l les
dslr 7S5 BT Ol 5 J S50 sla o 2 ol 3 Slanens
D) &};ﬂ‘é S g 3 (ot -“)?d‘ S8 Slyae
S S Gsa plowl 53 45 axlllae 3,90 (L0l p we OISyl
LB s go DS S 5 Ol pke 5 aLdls | (55800 ulgs
S)Sen bl ;3,90 bl Cad (g5lu o g STy

.n;w‘;ﬂ:).\j‘,)ﬁ&?d@’u’dlﬁIﬁ

References:

[1] Otranto D, Traversa D. Dicrocoeliosis of
ruminants: a little known fluke disease. Trends
Parasitol 2003; 19(1): 12-5.

[2] Manga-Gonzalez MY, Gonzalez-Lanza C,
Cabanas E, Campo R. Contributions to and review
of dicrocoeliosis, with special reference to the
intermediate hosts of Dicrocoelium dendriticum.
Parasitology 2001; 123 Suppl: S91-114.

[3] Otranto D, Traversa D. A review of
Dicrocoeliosis of ruminants including recent
advances in the diagnosis and treatment. Vet
Parasitol 2002; 107(4): 317-55.

[4] Manga-Gonzalez MY, Quiroz-Romero H,
Gonzalez-Lanzal C, Minambres B, Ochoa P.
Strategic control of Dicrocoelium dendriticum
(Digenea) egg excretion by naturally infected sheep.
Vet Med 2010; 55(1): 19-29.

[5] Manga-Gonzalez MY, Ferreras MC, Campo R,
Gonzal-ez-Lanza C, Perez V, Garcia-Marin JF.
Hepatic marker enzymes, biochemical parameters
and pathological effects in lambs experimentally
infected with Dicrocoelium dendriticum. Parasitol
Res 2004; 93(5): 344-55.

[6] Ferreras MC, Camp R, Gonzalez-Lanza C,
Perez V, Gar cia-Marin JF, Manga-Gonzalez MY.
Immunohistochemical study of the local immune
response in lambs experimentally infected with
Dicrocoelium dendriticum (Digenea). Parasitol
Res 2007; 101(3): 547-555.

[7] Movassaghi-Ghazvini MH, Valilou MR, Ahma-
dzadeh AR, Karimi AR, Zirak K.The Prevalence of
Sheep Liver Trematodes in the Northwest Region
of Iran. Turk J Vet Anim Sci 2008; 32(4): 305-7.

\§23

C)‘J&«A K] &fl'f)|

s Otranto 45 ! ok [IA] 2,18 555 03 Sler L
LMl 28S (gods cbli> gab 5l eslizul b O, Ken
0313 OLid e 53 VI 1) p 583 505 p grben 5 S35 sl 8 04,9
0355 I Wl el b Ol o B b
=l Ot L gl ra s 45 el Il 3 cpl VY] ol

JYAYA] Kilesls LS 835 Ol guas wlal p glala>e

S 5 dom
o A 5S35 0k sl Glp &S el ganllan
(28S5,IDNA) J 5 g0 Sl ot 5 S 0 58 0 sla oL
sls QLS by ya ais sy RFLP 580 5 g s Juls
2 et S5 55 sl S s S5 S S S
PSS p ot s S5 53 0 O S o 5 Jed Olkidn oS
3 d=S ool ool (lall) @ a5 b gycn! 5 o

A3 e 5592 YalS O 51 (s K0y

[8] Daryani A, Alaei R, Arab R, Sharif M, Dehghan
MH, Ziaei H. Prevalence of liver fluke infections in
slaughter animals in Ardabil province, northwestern
Iran. J Anim Vet Adv 2006; 5(5): 408-11.

[9] Ansari-Lari M, Moazzeni M. A retrospective
survey of liver fluke disease in livestock based on
.abattoir data in Shiraz, south of Iran. Prev Vet Med
2006; 73(1): 93-6.

[10] Ahmadi NA, Meshkehkar M. Prevalence and
long term trend of liver fluke infections in sheep,
goats and cattle slaughtered in Khuzestan,
southwestern Iran. JPS 2010; 1(2): 26-31.

[11] Karadag B, Bilici A, Doventas A, Kantarci F,
Selcuk D, Dincer N, et al. An unusual case of biliary
obstruction caused by Dicrocoelium dendriticum.
Scand J Infect Dis 2005; 37(5): 385-8.

[12] Helmy MM, Al-Mathal EM. Human infection
with Dicrocoelium dendriticum in Riyadh district
(Sau- di Arabia). J Egypt Soc Parasitol 2003;
33(1): 139-44.

[13] Fauci AS, Braunwald E, Kasper DL, Hauser
SL, Longo DL, Jameson JL, et al. Harrison's
principles of internal medicine. 17 ™ ed. New York:
The McGraw-Hill Comp; 2008. p. 253-4.

[14] Magi B, Frati E, Bernini L, Sansoni A, Zanelli
G. Dicrocoelium dendriticum a true infection?
Infez Med 2009; 17(2): 115-6.

[15] Arbabi M, Dalimi A, Ghafarifar F, Froozandeh
Moghadam M. Prevalence and intensity of
Dicrocoelium dendriticum in sheep and goats of
Iran. Res J Parasitol 2011; 10, 3923/Jp.1-8.

[16] Sandoval H, Manga-Gonzéalez Y, Campo R,
Garcia P, Castro JM, Pérez de la Vega M.
Preliminary study on genetic variability of

Y oosled [V o 03 [N, 5 als 5 | b asliole 92



o (288, IDNA) JsSIs 5 5555 5 gmis

Dicrocoelium dendriticum determined by random
amplified polymorphic DNA. Parasitol Int 1999;
48(1): 21-6.

[17] Manga-Gonzalez MY, Gonzalez-LanzaC. Field
and experimental studies on Dicrocoelium
dendriticum and Dicrocoeliasis in northern Spain. J
Helminthol 2005; 79(4): 291-302.

[18] Maurelli MP, Rinaldi L, Capuano F, Perugini
AG, Veneziano V, Cringoli G. Characterization of
the 28S and the second internal transcribed spacer
of ribosomal DNA of Dicrocoelium dendriticum
and Dicrocoelium hospes. Parasitol Res 2007
101(5): 1251-5.

[19] Agostini S, Miquel J, Ndiaye PI, Marchand B.
Dicrocoelium hospes Loos, 1907 (Digenea, Dicroc-
ocliidae): spermiogenesis, mature spermatozoon
and ultrastructural comparative study. Parasitol Res
2005 ; 96(1): 38-48.

[20] Ogambo-Ongoma AH. Fascioliasis survey in
Uganda. Bull Epizoot Dis Afr 1972; 20(1): 35-41.
[21] Yamaguti S. Synopsis of digenetic
trematodes of vertebrates. Tokyo: Keigaku
Publishing Co.; 1971.

[22] Taira K, Shirasaka S, Taira N, Ando Y, Adachi
Y. Morphometry on lancet flukes found in Japanese
Sika deer (Cervusnipponcentralis) captured in Iwate
Prefecture, Japan. J Vet Med Sci 2006, 68(4): 375—
7.

[23] Otranto D, Rehbein S, Weigl S, Cantacessi C,
Parisi A, Lia RP, Olson PD. Morphological and
molecular differentiation between Dicrocoelium

Yoosled V0,05 [VFAY| L5 5 sls 5 | b asliole 9o

dendriticum (Rudolphi, 1819) and Dicrocoelium
chinensis (Sudarikov and Ryjikov, 1951) Tang and
Tang, 1978 (Platyhelminthes: Digenea). Acta
Tropica 2007; 104: 91-5.

[24] Taira K, Shirasaka S, Taira N, Ando Y, Adachi
Y. Mophometry on lancet flukes found in Japanese
sika deer (Cervusnipponcentralis) captured in Iwate
Prefecture, Japan. J Vet Med Sci 2006, 68(4): 375-
7.

[25] Tkach V, Pawlowski J, Mariaux J.
Phylogenetic analysis of the suborder Plagiorchiata
(Platyhelminthes, Digenea) based on partial IsrDNA
sequences. Int J Parasitol 2000; 30(1): 83-93.

[26] Nolan MJ, Cribb TH. The use and implications
of ribosomal DNA sequencing for the discrimin-
ation of digenean species. Adv Parasitol 2005; 60:
101-63.

[27] Hillis DM, Dixon MT. Ribosomal DNA:
molecular evolution and phylogenetic inference. Q
J Biol 1991; 66(4): 411-53.

[28] Sandoval H, Manga-Gonzalez Y, Campo R,
Garcia P, Castro JM, Pérez de la Vega M.
Preliminary study on genetic variability of
Dicrocoelium dendriticum determined by random
amplified polymorphic DNA. Parasitol Int 1999;
48(1): 21-6.

[29] Birova V, Macko JK. On the variability of
Dicrocoelium dendriticum (Rudolphi, 1819) in
domestic and free-living animals. III. On variability
of organophenotes from sheep and cattle in East
Slovakia. Helminthologia 1987; 24: 197-208.



	135
	136-145

