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 خلاصہ

 

Paramphistomum Alykhani  ،ایک نئی نوع ہے جو کراچی میں بکری کی انکھ سے دریکافت کی گئی ہے۔ یہ نئی نوع جسم کے گول ہونے oral sucker ا

 

 کے چھوی

الی میں ventral suckerہونے، 

 

ڑا ہونے، غذائی ی

 

ا ہونے، posterior کے ب 

 

ڈوں کے بیضوی ہونے کی وجہ سے اسے پہلے سے  caeca کے ی

  

س اور ان

 

کسی
ی

 

ٹ

ڑی ادوری، گول 

 

 کی لمبائی، ب 

 دریکافت شدہ انواع سے مختلف بنادیتی ہے۔

Abstract 

 

The genus Paramphistomum Fishoedar, 1901 resides in the rumen of the ruminants where they cause 

clinical and subclinical diseases and leading to heavy losses to the stockholders. The present species of 

Paramphistomum is recognized as a new species by its morphological diagnostic features and named as 

Paramphistomum alykhani n.sp. in having rounded body with smaller sub-terminal oral sucker and a large 

ventral sucker, no posterior bulb is found in esophagus, a long caeca extending from oral sucker to acetabulum. 

Testes rounded and ovary large. Eggs oval, measuring 0.048-0.052 by 0.039-0.044mm. 

Keywords: Key Words: Paramphistomum alykhani n.sp., trematode, goat, Karachi, Pakistan 

 

Introduction 

 

The family Paramphistomidae Fischoeder, 1901 is closely related to Fasciolidae in the life cycle pattern as 

the second intermediate host is not needed, but unlike in morphology of adult. Paramphistomidae cercaria are 

pigmented, oculate, simple tailed, amphistomature, developing in sporocyst except Schizamphistominae 

metacercaria encysting on vegetation or even on the skin of adult and tadpole frogs. The species of genus 

Paramphistomum cause gastrointestinal parasitic disease in domesticated animals which are responsible for 

heavy economical losses (Ozdal et al., 2010). The disease which they cause is Paramphistomosis in 

domesticated animals. Animal after infection have serious changes causing reduced fertility, slower growth, 

lighter kids at weaning, poor hides and replacement stocks that reach long to mature (Horak, 1967). The liver 

tissue is damaged extensively, indicating hemorrhage, swelling, necrosis, discoloration, fibrosis and bile duct 

hyperplasia (Bilqees et al., 2011).The distribution of Paramphistomosis is worldwide with most cases in Africa, 

Asia, Eastern Europe and Australia (Datton and Pole, 1978; Melaka and Addis, 2012 and Ayaz et al., 2013). 

The species identification of Paramphistomum Fischoeder, 1900 is still neglected and difficult to detect through 

proper morphological point of view and need large number of specimens for correct identification (Mage et al., 

2005; Chaudhary et al., 2015). Olsen (1974) observed fetid diarrhea as an obvious indication of fluke infection. 

Drugs which are effective are ivermectin, oxydozanide, niclosamide and levamisole (Browman and Georgi, 

2008). 

The aim of the present study was to describe a new species of Paramphistomum from goats of Karachi, 

Sindh, Pakistan. 

 

Materials and Methods 

 

Out of all the 130 specimens recovered from goats of Karachi, Sindh, Pakistan 36 flukes were randomly 

picked and were washed in tap water. After washing flukes were flattened between two glass slides for 48hours 

and fixed in F.A.A (Formaldehyde acetic acid). After that these specimens were stained in Mayer’s carmalum 

and subsequently destained in 1% hydrochloric acid until pink color was observed. Water was used to 

thoroughly wash out the acid. Thereafter, the specimens were washed with tap water and subsequently 

dehydrated through graded series of alcohol for 50-60 minutes each, and cleared by xylene for 30 minutes. The 

cleared specimens were mounted using Candabalsam and covered with a coverslip. The mounted slides were 
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allowed to air dry and observed under the compound microscope. Line drawings were prepared with the aid of 

camera Lucida. Sizes were presented in millimeters (mm). The photomicrographs were prepared with the help 

of Nikon microscope. Identification was done with related literature. The slides are in possession of the senior 

author.  

 

Results and Discussion 
 

Paramphistomum alykhani n.sp. 

(Fig: 1-2) 

Host:    Capra hircus 

Site of infection:   Intestine 

No. of hosts examined:  10 

No. of specimens recovered: 130 from 2 hosts 

Locality:                                   Karachi, Sindh, Pakistan. 

 

 

 

Fig.1. Paramphistomum alykhani n.sp. 

a. Holotype, Entire 

b. Eggs of the same 

 

 

Fig. 2. Photomicrograph of Paramphistomum 

alykhani n.sp. 

 

 

Description 

Description is based on 36 flattened specimens. Live adults are pinkish in colour. Body round in cross 

section measuring 3.3-4.0 by 1.85-2.26.Oral sucker sub terminal, smaller as compared to ventral sucker without 

diverticules, esophagus without posterior bulb. Caeca long at a distance of 0.20-0.26 from the oral sucker 

reaching to acetabulum zone at a distance of 0.7-1.5 from posterior end. Acetabulum ventro terminal larger than 

oral sucker or practically ventral measuring 0.64-0.69 by 0.54-0.59. Testes rounded the anterior smaller as 

compared to posterior touching the caeca measuring 0.52-0.54 by 0.47-0.53.Posterior testis overlapping caeca 

measuring 0.80-0.83 by 0.52-0.56. The distance between two testis is 1.1 to 2.2. The distance between posterior 

testis and ovary 0.22-0.36.Ovary post testicular submedian in posterior half of the body, large, round, 0.57-

0.66.Uterus winding in median field dorsal to testes. Laurer’s canal crossing excretory vesicle.Vitellaria 

extending in lateral field from caecal bifurcation to posterior end. Eggs oval measuring 0.048 -0.052 by 0.039-

0.044. 
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Fischoeder (1901) created the genus Paramphistomum syn. Gigantocotyle Näsmark, 1937 with significant 

characters such as body conical pyriform, nearly round in cross section, without ventral pouch, acetabulum 

ventro terminal or practically ventral, acetabular index very variable, ovary post testicular, vitellaria extending 

in lateral fields, testes rounded or lobate, tandem somewhat diagonal, genital calyx, genital sucker and pars 

musculosa poorly developed or absent and parasites in bile duct, stomach or intestine of mammals. Their life 

cycle is indirect requiring a definitive host such as ruminants, an intermediate host such as snail, and a free-

living external phases in water and vegetation. Eggs are released with mammal faeces, they later hatch into 

miracidia which enter the body of intermediate host, which are snail, then the miracidia loose their cilia to 

become sporocysts. After a couple of days they develop into 8 rediae which are rapidly liberated. Each rediae 

contain 15-30 cercariae. Mature cercariae attach to aquatic plants and encyst to become metacercaria. The 

mammals ingest infective larvae which penetrate intestinal wall by destroying mucosa and then migrate to the 

rumen where they grow into adult (Kraneburg, 1977; Sanabria and Romero, 2008). 

Later Yamaguti (1971) described the following species P. bothriophoron Braun (1892) in Bosindicus ; P. 

clavula Nasmark (1937) syn. of P. cervi Stunkard (1929) in Sudan cattle; P.epiclitum Fischoeder (1904) syn. of 

P.cervi Maplestone (1923), Fukui (1929), Stunkard (1929), Sprehn (1932), Travasso (1934), Nasmark (1937) in 

Bubalus bubalus; P. gotoi Fukui (1922) in Bostaurus; P.gracile Fischeoder (1901) syn. of P. cervi Maplestone 

(1923) in Bubalus bubalis, Boselaphus tragocamelus, Bostaurus indicus; P. hibernae Willmott (1950) in 

Bostaurus; P. ichikawai Fukui (1922) in Bostaurus; P.leydeni Nasmark (1937) in BosTaurus, Eduardo, 1982; P. 

liorchis Fischoeder (1901) syn. Amphistomum conicum in Mazamas implicicornis, M. americana, M. nana 

nimbi, Blastocerus bezoarticus, B. dichotomus, Odocoileus maxicanus, P. microbothrium Fishoeder (1901) 

syn.P.cerviStunkard (1929) in Gazelladorcas, Bostaurus, Bubalusbubalis; P. microbothrioides Price et 

McIntosh (1944) pro CotylophoroncotylophorumKurl (1934) in cattle, sheep; P. papilligerum Stiles et 

Goldberger (1910) syn. of P.cervi Maplestone (1923) in Rucervuseldi; P.scotiaeWillmott (1950) in Bostaurus; 

P. skrjabini Popowa (1937) in cattles and buffalo; P.sukari Dinnik (1954) in cattle; P. anisocotyle Faust (1920) 

in Bubalusbubalis and Bostaurus; P. bathycotyleFishoeder (1901) syn.P.cervi Maplestone (1923), Stunkard 

(1929), Fukui (1929), Sprehn (1932), Travasso (1934), Dawes (1936) in Bubalus bubalis and Bostaurus indicus; 

P. birmense Railliet (1924) syn.P. explanatum Dawes (1936) in Bostaurus; P. dulpicitestorum Nasmark (1937) 

syn. Gigantocotyle d. in Hippopotamus amphibius; P. explanatum Creplin (1847) in Bos Taurus indicus and 

Bubalusbulalis; P. formosanum Fukui (1929) syn. of P. explanatum Dawes (1936) in Bostaurus; P. fraternum 

Stiles et Goldberger (1910) syn.P.explanatum Maplestone (1923) in Bubalus bubalis; P. gigantocotyle Brandes 

(1896) syn. of P. explanatum Dawes  (1936) in Hippopotamus amphibius; P. siamense Stiles et Goldberger 

(1910) syn.P.explanatum Maplestone (1923), Stunkard (1929), Fukui (1929), Sprehn (1932), Travasso (1934) in 

Bostaurus indicus; P.symmeri Namark (1937); P.gigantopharynx Schad, Kuntz, Anteson et Webster (1964) 

syn.P. gotoi Dawes (1936) and Tandon (1955), Fukui (1922) in Bubalus bubalis, Capra hircus; P.gotoi Fukui 

(1922) in Bostaurus, Yamaguti (1937), Tandon (1960); P. indicum Stiles et Goldberger 1910 syn.P. 

cerviMaplestone (1923) syn.Cotylophoron indicum Stiles et Goldberger (1910), Skrjabin (1949) in Bos indicus; 

P.daubneyi Dinnik (1962); P.malayi Lee (1967) in Buffaloes; P. phillerouxi Dinnik (1961) in Adenota 

kobthomasi, Syncerus caffer caffer and Bos taurus; P.spinicephalus Tandon (1957) syn.Ceylonocotyle s. 

Mukherjee (1960) in Bubalus bubalis; P. sukumum Dinnik (1964) in cattle; P. thapari Price et McIntosh (1953) 

cotylophoronindicum Stiles et Goldberg 1910 syn.P. epicilitum Gupta (1963), Mukherjee and Chauhan (1967), 

Manter et Pritchard in Tragelapusscriptus; P. tubercualatum Cobbold (1875); P. lerouxi Yeh (1958) syn. 

Gigantocotyle, l. in Onotragusleche. 

The following species are larger in size as compared to P. alykhani n. sp. namely P.explanatum Creplin, 

1847; P.microbothrium Fisheoder, 1901; P. gracile Fischoeder, 1901; P. daubneyi Dinnik, 1962 and P. 

phillerouxu, n.sp. Dinnik1961. While the ones smaller in body size are P. liorchis Fischoeder, 1901 and P. cervi 

Schrank, 1790. But all reported species differ in one or more character from the present species.  

The present specimens differ from the closest species P. cervi (Zedar, 1790) Fischoeder, 1901 in general 

shape of body and testes and in having much smaller ovary also vitellaria do not reach posterior end; while 

P.explanatum Creplin, 1847 besides general shape of body has testis touching each other and are not round and 

has an oval ovary near to the posterior testis and vitellaria do not reach posterior end of the body .The name of 

the species is in honour of Dr. Aly Khan Ex- Director CDRI (Pakistan Agriculture Research Council) University 

of Karachi, Karachi-75270 for his contribution in the field of Parasitology.  
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Table 1: Measurement of Paramphistomum alykhani n.sp.with other species of the genus. 

 

 

 

 

 P. 

alykhani 

n.sp. 

(mm) 

P.explan

atum 

Creplin, 

1847 

(mm) 

P. 

epiclitumFishoe

der, 1904 

(mm) 

P. 

cervciZed

er, 1790, 

Fishoeder

, 1901 

(mm) 

P. 

sukarin.

sp 

Dinnik, 

1954 

(mm) 

P. 

microbothri

um 

Fisheoder, 

1901 

(mm) 

P.phillerouxun

.sp. 

Dinnik , 1961  

(mm) 

P. 

gracileFischoe

der, 1901 

(mm) 

P. 

ichikaw

ai 

Fukui, 

1922 

(mm)  

P. 

daubneyiDin

nik, 1962 

(mm) 

P. 

gracileFischoe

der, 1901 

(mm) 

P. 

leydenin.

sp. 

Eduardo, 

1982 

(mm) 

P. 

cervi 

Schran

k, 

1790 

(mm) 

P.  

Liorchis 

Fischoede

er, 1901 

(mm) 

 Body       

length 

3.3-4.0  9 5.8-8.2 4.8-7.3 6-10 14.5-1.51 7-10 7.5 4.1-8.7  7.6-9.0 7.5 4.1-6.8 3-11.5 2.6-5.6 

Body 

breadth  

1.85- 

2.26 

3.5 0.5-1.9 1.4-2.6 1.6-2.5 5.65-0.88 1.7-3.1 3.75 1.3-2.7 2.3-3.11 3.75 2-3.35 1.5-3.0 1.1-2.6 

Acetabulum 0.64-

0.69 by 

0.54-

0.59 

2.15 0.7-1.5 1.11-

0.895  

1.3-1.6 2.82-0.24 1.3 - 2.5 2.33 0.7-1.3 1.8-2.22 2.33 1.28-1.81 0.6-2.6  

Pharynx 

Length  

 1.07 0.5-9.2  0.55-

0.80 

1.04-0.15 0.7- l.0 0.53 0.4-0.8 0.75-0.86 0.53 0.57-0.85 

by 0.51-

0.58 

0.32-

0.8 

0.51 

by 0.33 

Oesophagus 

length 

0.20- 

0.26 by 

0.7-1.5  

1.5   0.55-

0.70 

1.02-0.18  0.72 0.3-1.7  0.72 0.51-0.78 0.35-

0.7 

 

Anterior 

Testis size 

0.52-

0.54 by 

0.47-

0.53 

1.43-1.1 0.3-0.8 by 0.5-

1.2 

0.825-

0.87 

1.2-2.0 

by 0.6-

1.3 

1.93-0.88 

by 1.93-

0.88 

0.6-1.3 – 0.8 - 

2.5 

1.67-0.84 0.3-0.9 

by 0.6-

1.5 

1.2-1.8 by 

2.0-2.5  

1.67-0.84 0.53-0.97 

by 1.01-

1.54 

0.37-

1.9 by 

0.5-2.5  

0.379 

by 0.308 

Posterior 

Testis size 

0.80-

0.83 by 

0.52-

0.56  

1.43-1.1 0.6-1.2 by 1.1-

1.4 

0.66 by 

1.17 

1.2-2.0 

by 0.6-

1.3 

2.21-0.94 

by 2.14-

0.89 

0.6-1.3 – 0.8 - 

2.5 

1.68-0.84 0.3-1.7 

by 1.1-

1.8 

1.2-1.8 by 

2.0-2.5 

1.68-0.84 0.53-0.93 

by 0.83-

1.96 

0.37-

1.9 by 

0.5-2.5 

0.32 

 by 0.408 

Ovary size  0.57-

0.66 

0.25 0.2-0.3 by 0.2-

0.3  

 0.27-

0.46 by 

0.56-

0.73 

0.73-0.24  0.25 0.2-0.4 

by 0.4-

0.5  

0.2-0.6 0.25 0.28-0.55 0.14-

0.5 

 

Eggs  0.048-

0.052 by 

0.039-

0.044 

   0.137- 

0.165 

by 

0.071-

0.092 

0.065-0.133  0.130 -0.157 

by 0.067 - 0-

.085 

 0.1-

0.12 by 

0.05-

0.07  

0.127-0.140 

by 0.059-

0.075 

  0.126 

by 

0.066 

0.116 

 by 0.06  
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Conclusion 

 

Based on these characteristics, the present work describes a new species of the genus Paramphistomum 

Fishoedar, 1901 found in a goat from Karachi, Pakistan.  

 

Acknowledgement 

 

We sincerely acknowledge C.D.R.I. Pakistan Agriculture Research Council, University of Karachi-75270 

for providing technical support and library facility. 

 

References 

 

Ayaz, M. M., Raza, M. A., Murtaza, S. and Akhtar, S. (2013). Epidemiological survey of helminthsof  goats  in  

southern  Punjab, Pakistan. Trop.Biomed., 30: 62-71. 

Bilqees, F. M., Mirza, S. and Khatoon, N. (2011). Paramphistomum cervi infection and liver tissue damage in 

Buffaloes. VDM Verlag. pp. 1-112. ISBN 978-3639325543. 

Browman, D. D. and Georgi, J. R. (2008).Georgis Parasitology of Veterinarians (9 ed.). W.B. Saunders 

Company. pp. 124. 

Brandes, (1896). Beitragezur Anat.und.Hist.der.Amphistomeen. Deuts.Ztschr.J.Tiermed.2: 85. 

Braun, M.G.C.C. (1892).Uebereinigewenigbekannte resp. neueTrematoden. Verhandlungen der Deutschen 

ZoologischenGesellschaft, 2 Jahresversammlung, Berlin. pp. 44-52. 

Choudhary, V., Hasnani, J.J., Khyalia, M. K., Pandey, S., Chauhan, V. D., Pandya, S.S. and Patel, P.V.(2015). 

Morphological and histological identification of Paramphistomumcervi (Trematoda: Paramiphistoma) in 

rumen of infected sheep.Vet. World, 8: 125-129. 

Cobbold, T.S. (1875). Further Remarks on Parasites from the Horse and Elephant, with a Notice of New 

Amphistomes from the Ox. Ibid., pp.817. 

Creplin, F. (1847).Beschreibungzweierneuen Amphistomen–Artenausdem Zebu Ochsen.Archiv fur 

Naturgeschichte, 13:30-35. 

Creplin, F. (1847). Beschreibungzweierneuen Amphistomen-Artenausdem Zebu-Ochsen. Archiv. für. 

Naturgeschichte, 13: 30-35. 

Datton, P. R. and Pole, D. (1978). Water-contact patterns in relation to Schistosoma haematobium infection. 

Bull. World Health Organ., 563: 417-426. 

Dawes, B. (1936). On a collection of Paramphistomidae from Malaya, with revision of the genera 

Paramphistomum Fischoeder, 1901, and Gastrothylax Poirier, 1883.Parasitology,28: 330-354. 

Dinnik, J.A. (1962). Paramphistomum daubneyi sp.nov.from cattle and its snail host in the Kenya Highlands. 

Parsitology, 52:143-151. 

Dinnik, J.A. (1954). Paramphistomum sukari n.sp.from Kenya cattle and its intermediate host. Parasitology, 44: 

414-421. 

Dinnik, J.A. (1961). Paramphistomumphillerouxi sp.nov.(Trematoda: Paramphistomidae) and its development 

in Bulinusforskalii.  J.Helminth., 35: 69-90.  

Dinnik, J.A. (1964). Paramphistomum sukumum sp.nov.and other stomach-flukes from cattle in the Sukumaland 

area of the Lake Region, Tanganyika. Parasitology, 54: 201-209. 

Eduardo, S. L. (1982). The taxonomy of the family Paramphistomidae Fishoeder, 1901 with special reference to 

the morphology of species occurring in ruminants.General considerations System. Parasitology, 4:7-57. 

Faust,  E. C. (1920). Notes on trematodes from the Philippines.Phillipp.J.Sci.,17: 627-631. 

Fischoeder, F. (1901). Die Paramphistomiden der Säugethiere. ZoologischerAnzeiger, 24: 367-375. 

Fischoeder, F.(1904). Beschreibungdreier Paramphistomiden Artenaus Saugethieren. ZoologischerAnzeiger, 20: 

453. 

Fischoeder, F. (1903). Die Paramphistomide n der Säugethiere. ZoologischerJahrbucher,Abtheilung fur 

Systematik, Geographie und Biologie der Thiere, 17: 485-660. 

Fishoeder, (1901).The taxonomy of the family Paramphistomidae Fishoeder, 1901 with special reference to the 

morphology of species occurring in ruminants.Revision of the genus Paramphistomum. Systema 

Parasitology, 5:25-79.  

Fukui, T. (1922). A new Amphistome parasite dedicated to the late Prof. Dr. Ijima. Zoological Magazine, 34: 

232-233.  

Fukui, T. (1926).Three new species of Amphistomata from mammals. Journal of the Faculty of Science, 

University of Tokyo,Section III, 1: 97.  

Fukui, T. (1929).Studies on Japanese Amphistomatous parasites, with revision of the group. Japanese Journal 

of Zoology, Transactions and Abstracts, 2: 219-351. 



LALA ET AL (2021), FUUAST J.BIOL., 11(1): 49-55          54

  

Gupta, N. K. (1963). On ParamphistomumepiclitumFischoeder, 1904, a parasite of the farm animals in the 

Punjab. Punjab Uni.J.Zool., 14: 307-31l. 

Horak, I. G. (1967). Host parasite relationships of Paramphistomummicrobothrium in experimentally infested 

ruminants with particular reference to sheep.Onderstepoort J.V. Res., 34:431-440. 

Kraneburg, W. (1971).Contribution to the biology and pathogenicity of domestic omasal leech 

Paramphistomum cervi. 1. Developmental stages in the free state and in intermediary host. Burl Munch 

Tierarzti Wochenschr., 90: 316-320. 

Krull, W. H. (1934). Life history studies on Cotylophoroncotylophorum (Fischoeder, 1901), Stiles & 

Goldberger, 1910. J.Parasit., 20: 173 

Lee,S.K. (1967). Paramphistomiasis in cattle and buffaloes slaughtered in Kuala Lampur. Kaijian Veterinaire, 

1(2):73-76. 

Mage, C., Bourgne, H., Toullieu, J. M. and Rondelaud, G. (2005). Fasciola hepatica and Paramphistomum 

daubenyi: Changes in the prevalence of natural infections in cattle and Lymnaea truncatula from Central 

France over the past 12 years.Vet. Res., 33: 439-447.  

Manter, H. W. and Pitchard, M. H. (1964).Vermes-trematode. Ann.Mus.Roy.Afr.Centr.Zool., 132:75-101. 

Maplestone, P.A. (1923). A revision of the Amphistoma of Mammals. Ann.Trop.Med. Parasit., 27: 113-212. 

Melaku, S. and Addis, M. (2012). Prevalence and intensity of Paramphistomum in ruminants slaughtered at 

Debre Zeit industrial abattoir, Ethiopia. Glob. Vet., 8: 315-319. 

Mukherjee, R. P. and Chauhan, B.S. (1972).On Indian amphistomes. Rec.Zool.Sur.Ind, 67: 65-80. 

Mukherjee, R.P. (1960). Studies on the life history of Ceylonocotyle scoliocoelium (Fischoeder, 1904) Nasmark, 

1937 an amphistome parasite of sheep and goats. Procs.Ind. Sci. Cong., 47: 438-439. 

Mukherjee, R. P. and Chauhan, B. S. (1965).Studies on the trematode fauna of India. Part V. Subclass Digenea: 

Paramphistomidae Fischoeder (1901). Journal of the Zoological Society of India,17: 151-225. 

Mukherjee, R. P. and Chauhan, B. S. (1967). Studies on the trematode fauna of India, Part V, Subclass 

Digenea:Paramphistomidae Fischoeder (1901).  J.Zool.Soc.,1/2:150-225. 

Nasmark, K.E. (1937). A revision of the trematode family Paramphistomidae. Zoologis kabidragfrån Uppsala, 

16:301-565. 

Olsen, O. W. (1974). Animal Parasites; Their life cycle and Ecology (3 ed.). Dover publications Inc.New 

York/University Park Press, Baltimore, U.S. pp. 273-276. 

Ozdal, N., Gul, A., Ilhan, F. and Deger, S. (2010). Prevalence of Paramphistomum infection  in  cattle  and  

sheep  in  Van Province, Turkey. Helminthologia, 47: 20-24. 

Popova, K.A. (1937). [A new trematode species Paramphistomum (Cauliorchis) skrjabini from the rumen of 

cattle and buffaloes.] RabotypoGel'mintologii, Sbornik, Posviashchennyi TridtsatiletijuNauchno-

Pedagogicheskoi I Obshchestvennoi Dejatel'nosti Zasluzhennogo Dejatelia Nauki Akademika Konstantina 

Ivanovicha Skryabina i Piatnadtsatiletiju Vsesojuznogo Instituta Gel'mintologii Moskva, Schulz, R.E.S. & 

Gnyedina, M. P. (Editors), pp. 500-504. 

Price, E. W. (1953). The fluke situation in American ruminants.J.Parasit., 39: 119-134. 

Price, E. W. and McIntosh, A. (1944).Paramphistomes of North American domestic ruminants. J.Parasit., 30:9. 

Railliet, A. (1924).Les helminthes des animauxdomestiqueset de I’homme en Indochine. Bull. Soc. Zool., 

49:589-608. 

Sanabria, R. E. and Romero, J.R. (2008).Review and update of paramphistomosis. Helminthologia, 45: 64-68. 

Schad, G.A., Kuntz, R.E., Anteson, R.K. and Webster, G.F. (1964). Amphistomes (Trematoda) from domestic 

ruminants in North Borneo (Malaysia). Can. J. Zool., 42: 1037-1040. 

Schrank, F. (1790).Förtekning, p a nagr a hittil s obeskrifn e intestinal-kräk.-Kgl.Vetensk.Akad.n y e Handl., 

11:118-126. 

Skrjabin, K. I. (1949). [Trematodes of animals and man.Principles of Trematodology.] Vol. III, Moscow: 

Izdatelstvo Akademii Nauk SSSR (In Russian). 

Sprehn, C. E. W. (1932). Lehrbuch der Helminthologie. Berlin: Verlag von Gebrüder Borntraeger. 

Stiles, C. W. and Goldberger, J. (1910). Study of the Anatomy of Watsonius (n.g.) watsoni of Man and of 

Nineteen Allied Species of Mammalian Trematode Worms of the Super-

family Parampbistomoidea. Bulletin of the Hygienic Laboratory, Public Health and Marine-Hospital 

Service of the United States, 60: 1-259. 

Stunkard, H. W. (1925). The present status of the amphistome problem.Parasitology, 17: 137. 

Stunkard, H. W. (1929). The parasitic worms collected by the American Museum of Natural History Expedition 

to the Belgian Congo, 1909-14. Bull. Am. Mus. Nat. Hist., 58: 233-289. 

Tandon, R. S. (1957). Development of the miracidium and its morphology in Olveriaindica Thapar & Sinha, 

1945, an Amphistome (Trematoda), parasite of cattle and buffalo in India.Trans Am Microsc Soc., 76: 

353-358. 

Tandon, R.S. (1960). Development and morphology of the miracidium of Paramphistomumgotoi Fukui, 1928 

an Amphistome (Trematode) from the rumen of cattle in India. Annul. Zool.Japan, 33:178-183. 



LALA ET AL (2021), FUUAST J.BIOL., 11(1): 49-55          55

  

Tandon, R.S. (1955). On a new amphistomeParamphistomum spinicephalus D. sp. from the rumen of buffalo, 

Bos bubalis, from Lucknow. Indian J. Helminthol., 7: 35-40. 

Travasso, L. (1934). Synopse dos Paramphistomidae. Memórias do InstitutoOswaldo Cruz, 29:19-178. 

Willmott, S. (1950).Gametogenesis and early development in Gigantocotyle bathycotyle (Fischoeder, 1901) 

Näsmark, 1937.J. Helminthol.,24: 155-170. 

Yamaguti, S. (1937).Studies on the helminthic fauna of Japan. Fourteen new ectoparaitic trematode of 

fishes.pp:28. 

Yamaguti, S. (1952). Parasitic worms mainly from Celebes. Part 5.Trematodes of mammals.Acta Medicine 

Okayama, 8(4): 341-35. 

Yamaguti, S. (1971).Synopsis of digenetic trematodes of vertebrates.Vol I and II, Tokyo: Keigaku Publishing 

Company Tokyo Japan, 1: 285-293, 2:695-714. 

Yeh, S.L. (1957).On a new paramphistome trematode Gigantocotyle leuroxi sp. n. from the stomach of the red 

leche, Onotragus leche from Northern Rhodesia, Parasitology,47: 432-434. 

Zeder, J.G.H. (1790).Beschreibun g de s Hirsch-Splitterwurm s Festucari a cervi.-Schrift.Ges.naturf. Freunde, 

Berl., 10: 65-74. 


