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Abstract

The present study includes epidemiological survey for giant liver fluke parasite Fasciola gigantica in immolated
buffaloes in slaughter house of Nasirriya city in Thi-Qar Province. The period of study extends from the beginning
August 2008 up to end of July 2009. A total of 323 buffaloes were examined with percentage of whole infection
142(43.96%) and intensity of whole infection 17.5. The highest percentage for whole infection in buffaloes is in
November 71.43 % and the least one is recorded in August 23.53 %, while the highest intensity of infection is
recorded in April 47.91 and their least was in August 5.25 and the significant difference (P<0.01) is found in
percentage and intensity of infection in buffaloes during the month of the year. The rate of liver infection percentage
in buffaloes 43.96 % is higher than rate of gallbladder infection percentage 7.12 % in all the months of the year.
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Significant differences are observed in the percentage of infection in both liver and gallbladder during the months of
the year (P<0.01). The infection intensity of liver in buffaloes is higher from gallbladder infection intensity in all
months of the year with significant differences (P<0.01) except April and May.The age has an influence on the
percentage and intensity of infection in buffaloes. The percentage and intensity of infection is distinguished
significantly in buffaloes with a difference of aged groups (P<0.01) and buffaloes infection is recorded high in ages
older than 4 years (73.08 %) and intensity of infection 19.83 while the buffaloes with age less than one year record a
low percentage and intensity of infection 1.19 % and 5 respectively. The percentage of infection in females of
buffaloes 57.02 % is distinguished significantly with difference of sex compared with males 9.09 % .
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Fasciola ADleall 2SN 3250 sl JLgl mall g
@) Aailae e B AaBlgl) 4yyalill Anaa 3)30e & glgantica
Uand 2009 Hea jed Alaly 2008 f el e sadly 8
() YYe ¢ 583 AA) Gusalall e iy 323

Glisal) aan

gl 8 e ) Al maally Aalal) il Ciren
Ll deludl Jing Walua Al delud) cp (Luhll 520 Al
(Bl b gl b 55) lalua Caaills
ikl 5=

Oosalall Clilga AlST e ALl 20 5350 ik Jie
Al ehiall il caatd Y Gllgall oda md 2n Agladl
bl pea (mpal ally ik ASl il <haud) e dxdll)

daaial)
Ol e Ciyn L o) Fascioliasis aSll law (e aa
Zoonotic Diseases 4Sjiadl (alY! (e Liver Rot asi
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il e ylua S (Fagbemi & Hillyer, 1992 ) sy3aall 4
Cllgall gai & AT Y ddla) Alulal) 5)0l) ae JAIS oy
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LDl a8l sasn Gy AY) gsilly Linnaeus, 1758
Olaes Plale lesl) a5 ¢ F. gigantica Cobbold, 1856
.(Mas—Coma et al, 2005 ; <lpadly Gladyl A Gl
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t lneS) Jansll Alee b A0 Sl gall e
DNA -3 Agarose 33k -2 TBE buffer Jslas -1
Bromophenol blue in 2% glycerol —4

Ethidium bromide -5

Electrophoresis— jlea Jlaxiuly el dsmjill digyla <yl
Sambrook ef al.(1989) ik s isc0-493-USA
idale EOG e
DoY) juaaidls e -1
L) Al je —3
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PCR (s 43k
LAY 3 Alexisdll 3)sall
33l Jhadll
Go TagR Green master mix, 2X (PH 8.5) | Promega.
1.25ml.
Forward primer FgigF. Alpha.
Reverse primer FgigR. Alpha.
Forward primer FhepF. Alpha.
Reverse primer FhepR. Alpha.
100 base pair (bp) DNA ladder 250pL. Promega.
Blue/orange 6X loading dye 1.25ml. Promega.

alal coami Al PCR Jaad il @bl claatu) o
. (McGarry et al., 2007) wwa Fasciola ik <l

Primer Primer Sequences Length | Tm | Ta

FgigF (5-GTT CAGGTG ACA | 18 54 | 49
AGC CAA-3)

FoigR (5-ATC ACACCGTGA |18 54 | 49
AGC AGA-'3)

FhepF (5-GCG GCC AAATAT | 18 54 | 49
GAG TCA-'3)

FhepR | (5-CTG GAG ATT CCG | 20 60 | 55
GTT ACC AA-3)

Tm = Melting Temperature.
Ta = Annealing Temperature.
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8 OppealS i pl Cibaualy
Lghadip dibay) A il
Giphl W lgady Gla) fwd G
al(1982)
Percentage of infection ilayldiws @
laddl Glilgall dae
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o A AL A e cila i G i clS ALY
3 Cilas s 8 % 7143 U i el o Gesalal)
bl sas Aef of agls ¢ % 23.53 o el b Ll dus
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b
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Go Taq Green master mix. 12.5uL 1X
Primer FgigF . lpL 0.1-1.0uM
Primer FgigR. lpL 0.1-1.0uM
DNA 5.5uL 50ng
Distal water. 5uL
Minerals. 25uL
il Kal) eaal) el 3 5l
Go Taq Green master mix. 12.5uL 1X
Primer FhepF. luL 0.1-1.0uM
Primer FhepR. luL 0.1-1.0uM
DNA 5.5uL 50ng
Distal water. 5uL
Minerals. 25uL
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S e cilil) iy ¢ Jl8 S s Scientific — USA)
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Preincubation. a 95 15 min 1
Denaturation. 294 30 Sec
Annealing. 256 40 Sec v
Extention. 272 1 min
Extraincubation. 272 3 min 1

PCR . 45 gilsll sl Jaail)
HIPAPES N RPN

Agarose il —2 TBE buffer Jslas —1
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9.02 92 23.81 10 42 2-1
iy
7.47 127 42.5 17 40 4-3
i
19.83 | 2261 73.08 114 157 e S
Glgin 4
, X2 tab.: 11.34, P<0.01 DAl A
X2 cal.: 79.00
X2 tab.: 11.34 P<0.01 DALY Al
X2 cal.: 12.28 «
X2 tab.: 11.34 P<0.01 : ol sae

X2 cal.: 5783.39 «

b Leiads bl s e i il o Al il
Llia) duins 88 cuand Al Gusalall )5S 220 1 3 Gusalall
% 57.02 duiy ugalall &) 3w 235 panid 285 % 9.09
i Lygine A5laY) 5oy glagal) saes dulay) s cails cua
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Cusalall &illy 5580 3 ABeall 281 5350 Lk LlaY) A (8) U
Al el e

ey Sl
el

LlaYi% Glas | pasnie LaYI% | clas Uesade

30 3 10 14.29 1 7 ol
41.18 7 17 33.33 2 6 Jsl
57.69 15 26 _ _ 2 I ol
80.65 25 31 _ _ 4 PECE
58.33 14 24 4 1 25 I sl
76.92 20 26 18.18 2 11 S s
58.82 10 17 _ _ 1 Ll
51.85 14 27 _ _ 2 S§
52.63 10 19 50 1 2 st
35.71 5 14 10 1 10 B
45.45 5 11 ~ ~ 3 i
46.15 6 13 _ _ 10 S

X2 tab.: 33.40 , P<0.01 DAalay) dus

X2 cal.: 186.83 «
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Ols il e lanay guselall 3 Fgigantica 383aal) 2X))
Jelall Jacl cua cilisl) e cpe s Jainls £ hepatica 2K
F.gigntiaca ik alAll ool Jleain) die dage 4a
& DNA Ladder ss 43)lia 235 bp aaay skl DNA s5a 4
F.hepatica ik (alAll (ol ae Al damll cul€ e
Y ikl o e Jy b 1 (2) 5 (1) Lsal) (b anse WSy
-F.gigantica Jsh s Jie

st uilS pa 810 S0 ) 5o el @lsin 4
Lpanl 23 e el 5 saals A (e Ji Appenl) A3 8 ALY
4 — 3 dppeal) Al Al 508 Jaasi a5 3.8 4 2 — ]
Gl d e S yems dlaa) sad el Gy cila i
747 Sgs 4 — 3 Al 45 s ALY 505 o V) 20.01

(7) D52 ¢ 1406 33 2 — 1 dpend) &8l 5 afle Laa J3I
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LlaY) sady dad 8 dygine (3558 2sas Alall Al Cuy %
& (1988) Gl e iy Al jedl GOIEAL (ugalal) S
o Alle culS Alay) L o spad) ddiblae 3 Cypal Al
Adedokun ef dun slal L Sl JY) G gl
DLl ds gl (A iy 0558 25 L & @4(2008)
b A et e @AYy Lld el (B () Al
3¢l b Yadav ef al(2007) dub ae G5 X ¢ JY) o0
el g Gusalalls BN 8 AL Sl A e o g3
usalall & I oyt B oxal B e Ll SE 058
el e el Gl Akl Ll A da
& Aladl ddly daws oSl & Magbool et al(2002)
das el das ) V) (@ =) canall el 8 usalal)
agmy 3 (V) o —dsll) oAl eal 8 Al L
G osalall (3 Al el DA Bl s plinl B ol
phall daps bagpad dalidl Gagyblly A8 dalsadl G sl
e s (s (DS Dyga ol ) Uy Ll Zghally
) Jalsally s Sl (8 Sleills ansl) Cauadll aalg @l
lgaals AN 3ydlly  ansgll Chnadll Lla) 585 AES e i
) glas ) bl o LSy dnial)l @Uails 4800 Jalsl)
Ollerenshaw ¢y .l Capadll & leaual jedl D05
D are Dl dwd B b Omee ille sas (1958)
Casn ol Al e Ll ghlly shall dap L Al
3say Op S LG AEUS, Al Andall Ay o i)
e DSl Aadle Ayshally B)hadl days Legd (55 (pasise
el @l Phiri ef al(2005) Jaw Abdlall sLall 350

Vo
bp.
Y.

e Ul Electrophoresis el das ) Gaii (1) ) 5a
Ol e J g jaadl DNA 2 sa g

Jias PCR 4 gl 5 A 56l dom 50 045 (2) 550
Jia Laiw (235 bp) F.gigantica (ék 3 ¢ 2 ¢« 1 <l
DNA Jie: M F.hepatica Sih 7 < 6 ¢ 5 ¢ 4 i)
.Ladder

Al A

Gosalal) Ala) Aus Jame gl Al Al miln iy
Ll =il 360 Cus Flglgantica Adaal) Sl sagn il
Al- iy a3 ahadl o cpal Al aluhal a4l
% 42.6 cialy sselall dla) s o Mashhadani (1970)
I ikl Guselall Lla) Bady A plii) &l 2
oLl L claitialy Al Gl (B sanlsiy Alugiy didie ol
Ghlia & 55 Ghall & Gusalal) of (1989) 0yals &lla
phre Glamy 3 B (535 Glusey Spad) Gllhilas dala; Y
G DIY) (& sali Al Dgepdal) Ll e W) Gusels
ol 4w o Gupta & Singh(2002) o - oballs Nsalls



Yoye/ U

()¢ laall

J@ ‘53?3.&9:\.‘;4

bl dws of Ly oAl dyhdl & Scroferneker (2003)
) S i yeny el <ol Fhepatica ik (s salad)
Oosalall ) 3 dlay) sy A 5l Aa) Aol s
By A (35 (B ) Sgay 28 )eSAIL A5l (goine (§)lds
Lala s & =M Aep U HSA e Gyl b dlay)
S Cs lgandly ginaay sl (el Jalad) Calall L andy )
iagidl bl o8 o)l SlY) &0 cpa 85K jleel
el Adla e A Al lilal) bagias Alal) jalias (e Le) sl
b jleel b i gl e Sl

duadinl) Al

Gl e e st e Talaie) PCR 4 il i
2SI g Baga Ll DAY A8aal) 2Kl 330 (shihl Laalaalf
D) Aahall b Gasaladl 8 ADLaall 20 5350 Lk (e
DNA 25250 480l 280 3293 (50l e Auage Al cuslS )
e~ 4 DNA  Ladder s 4lia 2ie 235 bp anay ikl
e odlef Al il sl LAY ol e Al Al culk
Fasciola ik ey sua & McGarry ef al. (2007) duly
hilal Laalaad Glsll) e cpess Jlaniualy LIS s Ty 385405
5315 (235 bp anay Lakll DNA 3555 ) @8laal) 280 5350
Olel& 8 (391 bp anay DNA 2525 ) 2SI (jg3la 3350 Ll
4 Mostafa et al.(2003) ¢ - PCR 4@ Jlaainls (pliadia
bl 8 Al 20 8050 (il yuas 8 Labal 4l
LaY 3 daals ol Jlexinly (Gusaladly HEN ¢ alielyl) 4l
Os s 8393 ae dab Aaiill <uilS5 124 bp asay DNA s5a
) G e oS3l e sl o Sanal) (B Tl 2ing 20
(Valero et al, 2001) ek ) sl anay JSE5 anall
ade san Y el gl aplall edadl A of V)
-(Marcilla ef al., 2002) X5 J5 cpe i) o Sual)

References 2ibaal)
a5y dsane ¢ 28hlly 533 a Sl ¢ sy 5 4k zlall aaal ¢ Alla
fadla — iy Aelhall Il culal) e . (1989)

 daia 356 . Jeasal

Gany (Al Glalial) S 3 A8l 81 3290 Lidal ayisill Jaaig
Go S Gl Sl A Adle Ay Yl Lils led
Gt g i) ) s QB HUaal) il Led 0 U Glaliall
S G I S ¢ Sl S e el 8 Al
Al Cload) Al U g Lay Al Al b Ll
ol L Jals e bl el 3 Al clslaly
i b gloN o) Ly 8 Adedokun et al(2008)
Oo S B 330 s ISV opds Ul el 8 ALY
Jsady Oboa el A (@bl o duSidl claddll)
Chamall 8 lenmi ) el DB ) A A3l s G
Gl L) dus o) Yadav ef ak(2007) wasl . Sl
o Lad G Jslls o ¢ ghoa ¢ DU el 3 a8l Ly
JsY) G P il Cailiadll 8 AL il A e
el Cua Bl Gauadl Alal 2y bldy JE sl
o5 110 oal a8 ff goad 15 - 14 s 8 @l
& dasine (350 3gag LAl Ayl 8 Ll L(Verma, 1981)
D) AL Gusalall ehieall GuSy 28U B DLaY) 0k das
oaSs A Ala) B Glis s o SAL paal) ey ) Al
oS Ay ehiall 3l 4 Lalll aalg aBse A g cdall
(ehiall (aSy 8l (0 S (8 Ay (Al puall Ajaag c)iiall
2 5 ) ehiall eS8 LlaY) sak gl 8 ) a5
shiall Guf Ll 55 dia badl) @lilgall i laal)
(Slsin 4 0 5SI5 Slsins 4 = 3) 50kl lilgall 3 Lablly
sasly Aiu (ga 8 Apendl L) CSE LAede bl o5
gl e gsine @lbyy Gusalall (A Dla) Bady das B
G lay) o gl b Ly cad) asmy 3V Al
L Ulles clilpal) 23855 A bl ) eall 50l gl
G baslss Leaslie Canm dam AL ampe ST
Gllgall a5 o (A el Al e Aydll clilall Jolay ol
Gilal) L paiys Aals il Jady aaly daw (e S jeny I
LlaYly 5l clilgall g ) Gapell dsy SIS alal)
oSl & Magbool ef al(2002) o 8pall Glilgall
ool b LSS STl Blay) S daw of anul b

-

Marques & Al ae duhall il 3465 ol . oy e S) jemy


aa
Typewritten text
References


Yoye/ U

()¢ laall

J@ 95333l93.‘¥

of Liver Fluke Infection in Slaughtered Animals
in Ardabil Province, Northwestern Iran. J. Ani &

Vet. Adv., 5: 408 —411.

Durrani, A. Z.; Khan, M. S.; and Kamal, N. (2007).
Prevalence of Fascioliosis in buffaloes and
Comparative Efficacy of Endoactiven and
Nitroxynil against Fascioliosis. J. Anim. Sci. 17:
1-2.

Fagbemi, B. O. and Hillyer, G. V. (1992). Partial
purification and characterization of the proteolytic
enzymes of F. gigantica adult worms. Vet.
Parasitol., 40 :217 — 226.

Gupta, S. C. and Singh, B. P. (2002). Fasciolosis in
cattle and buffaloes in India. J. Vet. Parasitol.,
16: 139 -46 .

Haridy, F. M.; Ibrahim, B. B. and Morsy, T. A. (1999).
Fascioliasis an increasing zoonotic disease in
Egypt. J. Egypt. Soc. Parasitol., 29: 35 —48 .

Heath, H.; Blagburn, B. L.; Esasser, T. T.; Pugh, D.
G.; Sanders, G.; Sartin, E.; Steele, B. and Sartin,
J. L. (1997). Hormonal modulation the
physiological responses of Calves infected with
Eimeria bovis. J. Vet. Res., 58 :891- 896.

Kramer, F. and Schnieder, T. (1998). Sequence
heterogeneity in a repetive DNA element of
Fasciola . Int. J. parasitol., 28: 1923 — 1929.

Leiper ,J. W. (1957). Animal parasites and their
control . Report to the Government of Iraq . FAO
.Rome , N0.610 .

Malek, E. A. (1980). Snail —transmitted parasitic
disease .Library of congress cataloging in
publication data,USA 11 : 131 - 170.

Magbool, A.; Chuadhry, S. H.; Akhtar, T.; and
Hashmi, H. A. (2002). Epidemiology of
fasciolosis in  buffaloes under different
manaaemental conditions. Vet. Arhiv., 72: 221 —
228.

Marcilla, A.; Bargues, M. D. and Mas-Coma, S.
(2002). A PCR-RFLP assay for the distinction
between Fasciola hepatica and F.gigantica. Mol.
Cell. Pro., 16 : 327 — 333.

Margolis, L.; Esch, G. W.; Holmes, J. C.; Kuris, A.
M. and Schad, G. A. (1982). The use of

Al 5 (any L (1988) (il Slalf ¢ Gl v
Al LY 8 Lulagls Yo 2lh 2SI e Lgans
cAaia 85 L spadl dadls — aslell A - iiala

daala ¢ clan¥) ) Jiae . (1984) apene wils ¢ gl
469 Ga ¢ Juasal

Abdul — Rahman, R. A. (1978). Studies on some
aspects of ovine fascioliasis in Iraq with particular
reference to pathology and
haematology of the disease due to Fasciola
gigantica infection. M.Sc. Thesis, Univ. Baghdad

Adedokun, O. A.; Ayinmode, A. B.; and Fagbemi,
B. O. (2008). Seasonal prevalence of Fasciola
gigantica infection among the sexes in Nigerian
Cattle. Vet . Res., 2:12-14.

Al-Barwari, S. E. (1971) .The role of carbohydrate in
the biology of the liver fluke, Fasciola gigantica
(Cobbold 1856). M.Sc. Thesis. Univ. Baghdad.

Al-Barwari, S. E. (1978). Survey on liver infections
with Fasciola gigantica amoung slaughtered
animals in Irag . Bull. End. Dis., 18:75 — 92

Al-Mashhadani, H. M. (1970). Morphology and
ecology of Lymnaeid snail of Irag with special
references to fascioliasis. M.Sc. Thesis, Univ.
Baghdad. PP: 179.

Balasingam, E. (1962). Studies on fascioliasis of cattle
and buffaloes in Singapore due to Fasciola
gigantica. Cobbold Ceylon Vet. J., 10: 10 — 29 .

Bargues, M. D.; Vigo, M.; Horak, P.; Dvorak, J.;
Patzner, R. A.; Poinitier, J. P.; Jackiewicz, M.;
Meier — Brook C.; Mas — Coma, S. (2001).
European Lymnaeidae (Mollusca:Gastropoda),
intermediate host of trematodiases based on
nucleared ribosomal DNA Its-2 sequences
infection. Gen. Evol., 1:85 — 107.

Bindernagel, J. A. (1972). Liver fluke Fasciola
gigantica in African buffalo and Antelope in
Uganada, East Africa. J. Wildlife. Dis., 8: 315 —
317.

Daniel, R. and Mitchell, S. ( 2002). Fascioliasis in
cattle and sheep. Vet. Rec., 151 — 219.

Daryani, A.; Alaei, R.; Arab, R.; Sharif, M.;
Dehghan, M.H.; and Ziaei, H. (2006). Prevalence



\ERETE (V)€ Aaal) S8 sdagle dlaa
Saleha, A. A. (1991). Liver fluke disease ecological terms in parasitology. J. Parasitol., 68 :
(Fascioliasis):Epidemiology, economic impact 131 -133.

and public health significance.southeast Asian. J.
Trop. Med. Pub. Health., 22 : 361 — 364 .

Sambrook, J.; Fritsh, E. F.and Maniatis, T. (1989).
Molecular cloning, a laboratory manual, 2ndEd.
Cold Spring Harbor Laboratory Press. U.S.A.

Sheikh, H. U.; Hag, M. M.; Karim, M. J.; and
Khan, M. M. (1983). Parasites of zoonotic
importance in domestic ruminants. Pak. Vet. J., 3
1 23-25.

Silva, A. P.; Hillyer, V.; Arias, S.; Andrade, R.
S.; Pedreira, J.; Suarez, J. (2007). A Cross -
Sectional Study of Fasciolosis in Autochthonous
Cattle from NW Spain by Using a 2.9-KDa
Recombinant protein. Intern. J. Appl. Res. Vet.
Med., 5: 52 — 56.

Soulshy, E. J .(1982). Helminthes ,arthropods and
domesticated animals .7th Ed., Bailliere ,Tindall
and casell, London .PP. 40 —52.

Ulayi, B. M.; Umaru — Sule, B.; and Adamu, S.
(2007). Prevalence of Dicrocoelium hospes and
Fasciola gigantica infections in cattle at Slaughter
in Zaria, Nigeria. J. Anim. Vet. Adv,, 6 : 1112 —
1115.

Valero, M. A.; Darce, N. A.; Panova, M. and
Mas-Coma, S. (2001). Relationships between
host species and morphometric Bolivian Altiplano
hyperendemic patterns in Fasciola hepatica adult
and eggs from northern region. Vet. Parasitol.,
102 :85-100.

Verma, A. K. (1981). Epidemiology, host-parasite
relationship and control of fascioliasis in sheep,
goats, cattle and buffaloes. Pro. Sum. Inst., ICAR.
PP. 39.

Yadav, C. L.; Garg, R.; Kumar, R. R.; Banerjee, P.S,;
and Godara, R. (2007). Seasonal dynamics of
Fasciola gigantica infection in cattle and
buffaloes in Uttaranchal, India . Indian. J. Anim.
Sci., 77 :133-135.

Yap, K. W. and Thompson, R. C. (1987). CTAB
precipitation of cestode DNA . Parasitol., Today,
3:220-22

Marques, S. M. and Scroferneker, M. L. (2003).
Fasciola hepatica infection in cattle and buffaloes
in the state of Rio Grande do Sul, Brazil. Parasitol
Latinoam 58: 169 — 172.

Mas—-Coma, S.; Bargues, M. D. and Valero, M. A.
(2005). Fascioliasis and  Other plant —borne
trematode Zoonoses. Int. J. Parasitol., 35:1255 -
1278 .

Mas—Coma, S.; Esteban, J. G.; Bargues, M. D. (1999).
Epidemiology of human fascioliasis : a review
and proposed new classification . Bull. W. H. O.,
77: 340 — 346.

McGarry, J. W.; Ortiz, P. L.; Hodgkinson, J. E;
Goreish, 1. and Williams, D. J. (2007). PCR-
based differentiation of Fasciola species
(Trematoda: Fasciolidae), using primers based on
RAPD-derived sequences. Ann. Trop. Med.
Parasitol., 5 : 415 — 421.

Mostafa, O. M.; Taha, H. A. and Ramadan, G.
(2003). Diagnosis of Fasciola gigantica in snail
using polymerase chain reaction (PCR) assay. J.
Egypt. Soc. Parasitol., 33 : 733 — 742.

Njau, B. C. and Scholtens, R. G. (1991). The role of
traditionally harvested hay in the transmission of
ovine fascioliasis in the Ethiopian highlands. Vet.
Res. Com., 15: 369 —372.

Ollerenshaw, C. B. (1958). Climate and liver fluke. In
Magbool, A.; Chuadhry, S. H.; Akhtar, T.; and
Hashmi, H. A. (2002). Epidemiology of
fasciolosis in  buffaloes under different
manaaemental conditions. Vet. Arhiv., 72: 221 —
228.

Phiri, A. M.; Phiri, I. k.; Sikasunge, C. S. and
Monrad, J. (2005). Prevalence of fasciolosis in
Zambian cattle observed at selected abattoirs with
Emphasis on Age, Sex and origin. J. Vet. Med.
B.,52: 414 - 416 .

Roberts, L. S.and Janovy, J.( 2000). Foundation
of parasitology . 6th Edn ., J. McGraw Hill Book
Co., PP. 256 - 259 .

Rognlie, M.; Dimke, K. and Knapp, S. (1994).
detection of Fasciola hepatica in infected
intermediate hosts using RT— PCR. J. Parasitol.,
80:748 —755.



