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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 naturally 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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CLUSTAL 2.1 multiple sequence alignment

Mazandaran GTGGCCAGTTGGTCATTAGGCAATGTGGTGTTTAGGTCGTTCCGCAGAAGCGCTGCTCCA 60
Tehran - 60
East Azerbaijan --—-————-———— 60
RazaviKhorasan —---—-——————— - 60
Mazandaran CCCCAAGTCCATCAATGAGTACGGTAGTACAGACATGGCCCATGGAGGGTGAAAGGCCCG 120
Tehran = - 120
East Azerbaijan --—-————-———— 120
RazaviKhorasan  -————————————— 120
Mazandaran TTCGGGTGGAGATTCGGCAGGCCAGTGCTTCTCTGGGTAGACCTTGGAGTCGGGTTGTTT 180
Tehran = e 180
East Azerbaijan --——--——-————— 180
RazaviKhorasan  -————————————— 180
Mazandaran GTGAATGCAGCCCAAAGTGGGTGGTAAACTCCATCCAAGGCTAAATACAAGCACGAGTCC 240
Tehran = - 240
East Azerbaijan --——--———————— 240
RazaviKhorasan --——--—--——————— 240
KAEAAEAAAAAAEAAAAAXAAAAALAAAAXAAAAAAXAAAAAAAAAAAAAXAAAAAAAAAAXAAAAAXK
Mazandaran GATAGCGAACAAGTACCGTGAGGGAAAGTTGAAAAGTACTTTGAAGAGAGAGTTAACAGT 300
Tehran == - 300
EastAzerbaijan --—-——----—————— 300
Razavikhorasan ----------------------------- """\~~~ ——\ """ """ """ """\ 300
KAEAAEAAEAAAAAAEAAAXAAAAAAAAAXAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAXAAAAAXK
Mazandaran GCGTGAAACCGCTCAGAGGTAAGCAGGTGGAGTTGAACTGCAAGCTTTGAGAATTCAGCT 360
Tehran = - 360
EastAzerbaijan ---—-—--———"-—————— - 360
RazaviKhorasan ---—-----—-————— 360
Mazandaran GGTGAGGTTGGTTTGGGCTTGGTCAAATTGGTTGGGCCCCGAAGTACGTTAAACCACGTG 420
Tehran = == 420
East Azerbaijan ---——-———————— 420
Razavi = ——mmmmmm 420
Mazandaran TCCTTTCCCTTTGGGTTGGGATGTGCGATACACTTACCAAGTGTTGCACGCTTTGGGTGT 480
Tehran == 480
East Azerbaijan --——————————— 480
RazaviKhorasan ----—----——-—————— @ 480
Mazandaran TCATCGAGCCTCCTTGTCAGTGCACTTTCTCAGAGTGGTCACCACGACCGACGCCGCTGT 540
Tehran = = 540
East Azerbaijan ---—————- - 540
RazaviKhorasan -———-———————— - 540
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O 5 2L,

Mazandaran CAGGCTGTCATAGTTAAACCGGTCTTGTAGTGTCCTTGTGGCATTGCCTGGTCGGGATGG 600
Tehran = - 600
East Azerbaijan ------———————— 600
Razavikhorasan --------------------------------" - ;i i b i i 600

AEEEEXAETEAIAEAAXEAAXTAXAEAAXAAAXAXTXAAXAAXAXAAXTAAXAAXAXAAXAAAXAAXAAAXAALAXAAAA XX Ax*X

Mazandaran CAGGTAGCTTGTTGGCTCGCTTCGGCTTGCTTTCGAGTGTAATCAGCTGACTGTGACGGT 660
Tehran = = e 660
East Azerbaijan -—--—--—————————— 660
RazaviKhorasan  ———————————mmmmm 660

AEEEEXAEXEAXEAEAXEAAXTAXAEAAXAAAXAXTXAAXAAXAXAAXTAXAXAAXAAAXAAXAXAAXAAAXAALAXAAAAAXAhx*X

Mazandaran TCTGTGCAGTGCGTCGGAGACGGCGGCCAGTGGTGTGTGCATGCGTGCCCGATTTGTTGG 720
Tehran & 720
East Azerbaijan -—---—--—————————— 720
RazaviKhorasan  ——————————— 720

Mazandaran CGTACCCTGGTTTGGTTTCTGTGTTGCCTGTGATAGCAGGCCTAGTTATGGCTGGGGTTC 780
Tehran = oo 780
EastAzerbaijan --—-—--"--"--"—-"""-""r——————— 780
Razavikhorasan --------------- - - - - - ------- """~~~ —" """ """ """~~~ 780
Mazandaran GTTCGGCGAATGGTTGCGTGTGTGGCACTTCCAAGGGCCAATAGTCTGTGGTGTAGTGGT 840
Tehran =~ = oo 840
East Azerbaijan ---————---"-—————————,, 840
Razavikhorasan ---------------- - - -----------"-"~\——" """ """ """ """ 840
Mazandaran AGACTATCCACCTGACCCGTCTTGAAACACGGACCAAGGAGAGTAACATGTACGCGAGTC 900
Tehran = ————————————————————— 900
East Azerpaijan ------------------\-- - - i b \i] o i i i i i i i i i i i i i i i i i i i i i 900
RazaviKhorasan —----—--———————-—— 900
Mazandaran G 960
Tehran G 960
East Azerbaijan C 960
RazaviKhorasan C 960
Mazandaran GGT 963

Tehran -— 963

East Azerbaijan --—- 963

RazaviKhorasan -— 963
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Dicrocoelium hospes: AY251233.1
Isthmiophora hortensis : AB189982.1

02
neighbour- oz, K1 5l eslizal 5 28SIDNA U alul 2 p 585 5005 o el S55 (s 58 sladd o) Sfshd oo s Y o jled K2

SS,L Yo L joining

V&Y \'AJ\.Q.J“-\ on:|\rQ\|ﬂS}:|:J>'|u.é,}MUo\»‘9b


http://feyz.kaums.ac.ir/article-1-1427-fa.html

[ 92-21-520¢ U0 J1rde'swreyzAs) woij pspeoumod ]


http://feyz.kaums.ac.ir/article-1-1427-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-26 ]

. (285, 1DNA) S50 5 Ki5895 0 oy

oS 03 I (658 g5 1) sl parks S5 (as s ol )
753 e a3 [YE] disls Gashis cpls s Sika (s8]
Ol ol ganllls il o Wb o S (25 5 Jsb) (o5l
MM 51,8 b i gebun S5 Gihn 5 Syl s )2 01
mm 1 01 o ——e 5 VAYEV/AT mm L5 VVYEV/NY
damlie s 48 Al e e V/VOE /0N MM B V/0VE/EER
£/Ve-0/1e mm |, K Jgb a5 01, 5 Otranto Guiss b
V¥V As mme (V/EVEY/YR) 1 OT o s 5 (070 0F4 /YY)
SLrGl ol s e 5k [YY] Wes S 1S
slrpat s ol G ols e SN ol tasy
Al 5 ol o pd o edalin adlllas 5,00 Dbl £ 3 Sy e b 0
slajasls f Sul oMl O, Ken o Otranto 48 ol
2 S 05 o 52 5 p S ks S0 Sy e 0
Nl Yaz! [YY] dilesls 0L o 51 5 Olall (WL
S p S Fak Condy Ol Gl Condy 5 v 5l (AU
Ly s anllhe 3,00 Gblio (S50 581 5 ol Ll 3 (S5 9
waly sl glo i 35 5m 53 48 A3l (K0 sl S
33 (S s S| Lliwlio [Y0] ol 0k S3 4S5 550
IS 55 p g S0 Glad F S fa g o Do o2t 3 50
LN 51 (s ol Ol (S goonl 5 AL o
Gl et ia s sl (Jlm a5 .5 500 4yl ek sdalie
Gt ol qul 33 S e wlyl Glaysls 5 O1pl s L ol
a8 O AN U UM gedaline o e ol 0L
23 SB35 50 laObal 53 S g
3 S DNA s s g, 500 3925 288 la JIg
s S Se IS g s el Gl S S5 sl
La o 51 enliul Glaal golad Ol 53 [Y1] 558 o0 o guams
SIS by 5T 5 K5 5k Sllas (ol
5 1S 09y Sl ks o g5 (sl sk ;05 5 TIDNA
o Sl 5 G0 S 2 03 125 Al e W S I S
35 Sl (s de 51 55 288 saml ASl o it sl U
ol 3 el hagss 53 [YV] das OLE 1) Ol i Xl g0
SLOLal 53 paduns s IS8 0555 Ol ok e 5 12 03
Sl M5 o Sl ol bl s eslizul andlas 5 40
W05 Gl ST s edkd o 5)len b gk 8 gladd g
(AF151939.1, AY222261.1, AY251233.1) u—w,s
als OLES 55 01K s Maurelli gla w5 .3505 355 Calids
05555 p ks K5 o5 288 TDNA 1y 3l a5
23 edd o gl IS L Ukl s 5o Ldu S 5l eddli

Y GJLM.:|\-\ a)‘,;|\\"ﬁ\|jg‘, :‘bﬁlﬁj asbole 9

G S padia Sl o M e s oM Wl
2l A esliiwl 55 RFLP a3l 01 a1 55 pashans S0
3A S LTIT A A3 cusdge s FastDigest Trull
p ot s So3 DNA (55, 503 5 s sl A TIT.LS'
Ya¥ bp N0 bp MV bp slare)l bl 4 Kb £ slow! E-CPE

(8 ol JS2) Wl o £04 bp

M 1
e et
e
e
1000 b
P
-
—
 —
500 bp
400 bp B < 409bp
300 bp === il < 293bp
200 bp
145bp
116bp

1
|

100 bp

i S cladly 5 PCR-RFLP (¢ K1 oLt JSt
FastDigest Trull o 5l sslical b p 5563 o gk S0
Sl T Osie O danl ) O Vv DD S M 0 s
Sanlt Oy 5 52, Ol sl T O DL

S O3

e
3 IS el S fesb e ras e b s 0l 3
g pss S5 oior 6655 ¥ 1 51 A5 o313 0Lz RFLP
Sy Sl Ol 8 (ST Lol p 45 s pgdns S5
S a2l B S s 1 S
pods S 52 ABL or Wiy Condgo < prbuns S0 Skl S
53 s (tandem) (R ey ) 0k iy 93 S5
2)l,1 5 (bilatera) ad bys o g0t sl p g S0
md gl pled s baavay sls LIS Gaiou cnl slaasl [YYY)]
Sy, Cnd o bl s bl 1 edd (5550 pe slo
LS 1) puSiudss oo s K3 o 5 (phy &5 S35 o
e DL 2 Yk 5 Ol s S s
sl 4SS 95 opl O, Ken 5 Otranto gasilas 53 e
5 Sl (i il Ol 8 53 a5l Laaay Cand s

o3l § 55 0, Ken 5 Taira [YF] Lad osls yasels UL

\eY


http://feyz.kaums.ac.ir/article-1-1427-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-26 ]

S1oy8 9 KL
eSS (g =Sy Al 5l Lise Ol gea g5 ol
& sls é_.:.ﬁ fJ_LG B ASES s O gl ‘}S..i'nj.; g..l;.:. J§J|
iy Il ol L 5 0Y/VOVAO o jladits s S 5
S Ails e 03 3 g5 5 O Kby sl 4B F Dy g 55 e
1o, 5 i eaSiils 5 oKty (e p e Siglae
$oKar bl Sl dooms 285 BT Ol 51 les
Qs 7S5 BT ol 5 IS ge sla ) 2 plol )3 Slanens
9 S—bpmals Sy pda R 258 o Slaydd Slde
‘5J_:§43‘9.a5 fl:_&J:ASuJUm 3,90 sastal p o D\S.ij',fb
Qu.:a:u'n\.»_ujo b\-ﬁSﬂS}b‘ﬁ.\.ﬁju‘é |) GJM C.l\.ea
S)Ser by () 350 Slalll Cad (G5lu o g STy

338 o GIsyd g K5 Gaies (sl 5o

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.

Ve¢

O 5 2L,

5 Otranto «s' ol o2, e YA] )10 5525 03 Sl L
LN 288 gead cblis samb 5l eslizal b O, Kes
0313 DL e 53 VI 1) 583 505 p gebes g 540 sl S 03,3
0556 I e el b Ol o (B g I
JoB Ol S sla it 4 el Il 3 ol YF] el

JYAYA] Wlesls OLiS 0835 Dlo s plasl 5 (glala>ha

& 5 4o
o A0S 530k sl gl S ol sanlllas
(285,1DNA) J 4S50 Sleo pas 5 S 5in g6 0 (5o a5l
sy Olis pdigya caisls o RFLP (o 1 5 Mg cpmans Juli
2 g3l s S8 5 sl S p s S5 a5 S S
£ padhrs Sus 3pd 0 D1l S 5 Jled Dlha
3 d=8 ool sobaBl Ll @ a5 b gyl 5 el

Al 590 WS OF 51 (5 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 AJ\.Q..: |\-\ 69 |\Y“\\|,§, ""’J’lﬁ asbole 9


http://feyz.kaums.ac.ir/article-1-1427-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-26 ]

.. (28S, 1DNA) S0 5 So589 50 om g

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-
oeliidae): 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 wvertebrates. 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

Y AJ\.Q..: |\-\ AJ_gbl\\ﬂﬁ\lﬂS‘g :‘b)&lﬁj asbole 9

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 .
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-Gonzéalez 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.


http://feyz.kaums.ac.ir/article-1-1427-fa.html
http://www.tcpdf.org

