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Abstract

General Background: Heterophyid flukes are zoonotic parasites with complex life cycles
involving multiple hosts, including fish and mammals, and pose significant public health risks.
Specific Background: Despite global studies on heterophyid infections, their presence in
Iraq has not been previously documented. Knowledge Gap: There is a lack of data on the
distribution, taxonomy, and potential health implications of these parasites in the region.
Aims: This study reports the first record of Pygidiopsis summa and Ascocotyle longa in Iraq,
providing taxonomic descriptions and assessing their significance. Results: A total of 150
Rattus norvegicus were captured in Basrah, and their small intestines were examined,
revealing both fluke species. Morphological analysis showed slight variations in spine length.
Novelty: This is the first documentation of these species in Iraq. Implications: Findings
highlight the need for awareness of foodborne parasitic infections and further molecular and
epidemiological studies on heterophyid transmission dynamics.

 

 

 

 

Highlights:

1.First record of Pygidiopsis summa and Ascocotyle longa in Iraq.
2.Highlights Rattus norvegicus as a potential reservoir for heterophyid flukes.
3.Emphasizes foodborne parasitic risks, urging further molecular and epidemiological

studies.
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  Introduction  
The family Heterophyidae includes 36 genera of flukes. Out of them, 13 genera have species that infect humans [3].
The presence of an oral sucker and a ventral sucker characterizes species belonging to this family. The presence of
a third genetic sucker characterizes some of them. For example, species belonging to the genus Ascocotyle are
characterized by the absence of a genital sucker. Species belonging to the genus Pygidiopsis are characterized by
the presence of this sucker [4,27]. Most of these flukes are harmful to humans, as they cause damage to the
digestive system, bile ducts, pancreas and lungs. Intestinal fluke infections are endemic in some Asian countries
[8]. Due to the expansion of trade, the improvement of transportation systems and changes in eating habits, the
number of people infected with these parasites has increased [24]. This study, which is part of a comprehensive
study on parasitic worms in the Norway rat in Basrah Governorate, aims to describe two types of flukes belonging
to this family, which are recorded for the first time in Iraq.

  Methods  
150 Rattus norvegicus were caught from local markets in Basrah Governorate center using locally made non-lethal
traps. The samples were transferred alive to the laboratory. They were anesthetized with chloroform and dissected
for parasitic flukes. Worms were isolated from the small intestine. They were preserved using 70% ethyl alcohol.
Parasites were prepared for taxonomic study in a temporary way, which is using glycerin [1]. Another permanent
method was to follow the steps mentioned by. The samples were left in Acetocarmine dye overnight. The excess dye
was removed, and water was withdrawn from the sample by passing it through different concentrations of ethyl
alcohol (80%-95% and 100%). Then, the samples were filtered with xylene, placed on glass slides and classified
according to [27,4]. The specimens were drawn using a camera lucida, and full measurements were taken. They
were compared with recorded specimens from around the world .

The ecological terms used in parasitology and includes them in this study [12]. The specimens were photographed
using a Sony camera.

  Results and Discussion  
 Ascocotyle longa (Ransom, 1920) (Fig. 1)

Only three specimens of this fluke were found in the small intestine of one Rattus norvegicus. These specimens
appeared during December.

These flukes are characterized by being transparent, and their structures are clearly visible. They are almost
pointed in the anterior part and rounded in the posterior part; their length ranges from 0.7 mm, and their maximum
width in the middle is approximately 0.3 mm.

The oral sucker is muscular and is distinguished by being armed with a single row of spines. The spine is 20
microns long, and its number is constant in this genus, as it amounts to 16 spines, round at one end and pointed at
the other free end. The digestive system begins with the mouth located in the middle of the oral sucker. Then
comes a muscular pharynx with a diameter of 0.7 mm and then a long esophagus that branches into two caecal
branches. The testes are two oval, adjacent structures located at the back of the body. The length of the testes is
0.1 mm, and the width is 0.08 mm. The vitelline glands are located on both sides of the testes. The uterus is filled
with oval-shaped eggs measuring 0.01 mm in length and 0.008 mm in width. The ovary is located above the testes
and is very clear and oval.

This fluke was described based on specimens of Alaskan foxes at the Washington Zoo [15]. It is distributed
worldwide [26]. It has been recorded in many hosts, including pelicans, eagles, cats, and dogs. The measurements
of the current model are consistent with the description provided by [20]. However, there is a slight difference in
the length of the spines in the current study model, which were slightly longer. Eating raw or undercooked fish is
one of the causative factors of heterophyasis in humans [11, 21,7]. Although these infections are more common in
Southeast Asia due to dietary habits, the risk of infection is expanding to other regions due to increased global
trade and the transfer of goods and some food and cultural habits from other countries [23].

[20] stated that the life cycle of this fluke includes birds and mammals, including humans, as definitive hosts. Fish
are also intermediate hosts, especially mullet Mugil spp. Humans and other hosts are infected by eating raw fish.
The infective metacercariae are found in various parts of infected fish. The snail Heleobia australis is the primary
intermediate host in which the larvae of this fluke develop [28].
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Figure 1. Ascocotyle longa , A : adult fluke W.M. , b ar =0.2mm , B : Scanning microscopic view of
adult fluke . 10X , C : S pine of oral sucker . 40X , D : Egg . 40X  . 

 Pygidiopsis summa Onji and Nishio, 1916 (Fig. 2)

Only two of these flukes were found in the small intestine of one Rattus norvegicus. These specimens appeared
during December. These flukes are transparent, 0.6 mm long and 0.3 mm wide. The body shape is characterized by
being pear-shaped, wide from the back and slightly rounded from the front.

The oral sucker is muscular and circular in shape, with a diameter of 0.09 mm. The ventral sucker is circular and
has a diameter of 0.08 mm. The genital sucker is elongated and curved, attached to the ventral sucker, with a
length of 0.1 mm and a width of 0.03 mm. The digestive system begins with the mouth located in the middle of the
oral sucker. It is followed by an oval-shaped muscular pharynx with a length of 0.05 mm and a width of 0.04 mm,
then a long esophagus that branches into two caecal branches that extend to the middle of the body.

The testes are oval, adjacent, and located at the posterior end of the body, with a length of 0.1 mm and a width of
0.07 mm. The uterus is filled with oval-shaped eggs with a length of 0.02 mm and a width of 0.01 mm. The vitelline
glands are located on both sides of the testes. The ovary is located above the testes and is clear and spherical.

This parasite was first described in the intestines of dogs in Japan by [14]. It is widespread in southern Korea and
Vietnam [25,19] and has been recorded in wild cats as a natural host [17] and experimentally in rats [6]. In humans,
it was first recorded in Japan [22] through the discovery of eggs in the faeces that are similar to species belonging
to the genus Heterophyes, Haplorchis. However, they are smaller in size, and this is the characteristic through
which the diagnosis can be made.

The measurements of the current model agree with what was stated in the description provided by [2].

[13] described the life cycle of this parasite. The eggs hatch in the aquatic environment into ciliated meracedium
larvae that penetrate the body of the intermediate host, which is the snail Tympanotonus microptera, and develop
into a sporocyst, then the rediae stage, then the cercaria are released to encapsulate in the form of metacercaria on
the gills, scales, and muscles of saltwater fish, the mullet Mugil spp., which is the infective stage of the final hosts.

Humans, some other mammals, and birds are hosts. Possible terminal effects of this parasite. If eaten raw or
undercooked [5,10,18]. Villous atrophy and severe mucosal inflammation are the most prominent pathological
effects of this parasite[16].
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Figure 2. Pygidiopsis summa , A : A dult fluke W.M., bar=0.2mm , B : Scanning microscopic view
of adult fluke .  10X , C :  Egg .  40X . 

  Conclusion  
The present study provides the first record of Pygidiopsis summa and Ascocotyle longa in Iraq, expanding the
known geographical distribution of these heterophyid flukes. The taxonomic descriptions of these species align with
previous findings, though slight variations in morphological characteristics, such as spine length, were observed.
Given the zoonotic potential of these parasites and their association with raw or undercooked fish consumption,
these findings underscore the need for increased awareness of foodborne parasitic infections in the region. The
identification of Rattus norvegicus as a host further highlights the complex transmission dynamics of these flukes.
Future research should focus on the molecular characterization of these species to confirm their genetic identity,
investigate their life cycles in local intermediate hosts, and assess their potential public health risks in Iraq.

References
1. B.H. Abdullah, “Astady on parasites of some aquatic birds in Basrah” .M.SC.thesis,Educ. Coll.,Basrah

Univ.,118pp, 1988.
2. J.Y. Chai , B.S. Seo, S.H. Lee, “Growth and development of Pygidiopsis summa in rats and mice with a

supplementary note on its morphological characters”. Korean J. Parasitol., 24:55–62, 1986.
3. J.Y. Chai, “Intestinal flukes. In: Murrell KD, Fried B (eds) Food-borne parasitic zoonoses. Fish and plant-

borne parasites”. Springer, New York, 53–115, 2007.
4. J.Y. Chai, “Human intestinal flukes from discovery to treatment and control. Springer : Van Godewijckstraat

30,3311 GX Dordrecht ,The Netherlands, 2019.
5. S.H. Cho, I.S. Kim, E.J. Hwang, “nfection status of esturine fish and oysters with intestinal fluke

metacercariae in Muan-gun, Jeollanam-do”, Korea. Korean J. Parasitol., 50:215–220, 2012.
6. S.K. Chun, “On some trrematodes whose intermediate hosts are brackish water fish (II). The life history of

Pygidiopsis summus the intermediate host of which is Mugil cephalus. Bull Fish Coll Pusan Nat Univ
5:1–6Korean J Parasitol 50:215–220, 1963.

7. B. Fried, T.K. Graczyk, and L. Tamang, “Food-borne intestinal trematodiases in humans. Parasitol. Res., 93:
159–170, 2004.

8. T. Fürst, j. Kaiser, and J. Utzinger, “ Global burden of human food-borne trematodiasis: a systematic review
and meta-analysis. The Lancet infectious diseases , 12 : 210-221, 2012.

9. L. S Garcia and L. R Ash . Diagnostic parasitology clinical laboratory manual. 2nd edn., The C. V. Mosby
Company St. Louis,174pp,1979.

10. D.G. Kim, T.S. Kim, S.H. Cho, “Heterophyid metacercarial infections in brackish water fishes from Jinju-man
(Bay), Kyongsangnam-do, Korea. Korean J. Parasitol., 44:7–13, 2006.

11. R. Muller, “Worms and Human Diseases”. CABI Publishing, Wallingford, 320 pp, 2001.
12. L. Margolis , G. W Esch , J. C Holmes , A. M Kuris , G. A Schad . The use of ecological terms in Parasitology

(report of an HOC committee of the American Society of Parasitologists) . J. Parasitol., 68:131-133,1982.
13. S. Ochi, “Studies on the trematodes whose intermediate hosts are brackish water fishes-On the life cycle of

Pygidiopsis summus. Tokyo Iji Shinshi 2712:346–353 (in Japanese), 1931.
14. Y. Onji, and T. Nishio, “On the trematodes whose intermediate host is brackish water fishes. Chiba Igaku

Semmon Gakko Zasshi 81&82:229–249, 1916.
15. B.H. Ransom, “ Synopsis of the trematode family Heterophyidae with descriptions of a new genus and five

new species. Proc. US Nat. Mus., 57:527–573, 1920.
16. B.S. Seo, S.K. Cheong, J.Y. Chai, and et al., “Histopathology of small intestine of rats and mice

experimentally infected with Pygidiopsis summa. Seoul J Med 27:125–134, 1986.

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
 Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC

BY).
10/11 

https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id
https://umsida.ac.id


Academia Open
Vol 10 No 1 (2025): June (In Progress)

DOI: 10.21070/acopen.10.2025.10744 . Article type: (Microbiology)

17. S.S. Shin, D.S. Oh, and K.S. Ahn, “Zoonotic intestinal trematodes in stray cats (Felis catus) from riverside
areas of the Republic of Korea. Korean J. Parasitol., 53:209–213. 2015.

18. W.M. Sohn, “Fish-borne zoonotic trematode metacercariae in the Republic of Korea. Korean J. Parasitol.,
47(Suppl): 103–113, 2009.

19. W.M. Sohn, D.G. Kim, and B.K. Jung, “Pygidiopsis cambodiensis n. sp. (Digenea: Heterophyidae) from
experimental hamsters infected with metacercariae in mullets from Cambodia. Parasitol. Res., 115:123–130,
2016.

20. T. Scholz, “Taxonomic study of Ascocotyle (Phagicola) longa Ransom, 1920 (Digenea:Heterophyidae) and
related taxa. Syst. Parasitol., 43:147–158, 1999.

21. T. Scholz, M.L. Aguirre-Macedo, and G. Salgado-Maldonado, “ Trematodes of the family Heterophyidae
(Digenea) in Mexico: a review of species and new host and geographical records. J. Nat. History , 35 :
1733–1772, 2001.

22. S. Takahashi, “On the eggs of Stellantchasmus falcatus and Pygidiopsis summus found in human stools
which are similar to those of the liver fluke. Okayama Igakkai Zasshi, 41:1502–1513 (in Japanese). 1929.

23. R. Toledo, J.G. Esteban, and B. Fried, “Current status of food-borne trematode infections. Euro. J. Clin
Microbiol. Int. Dis, 2012.

24. R. Toledo, C. Munoz-Antoli, and J.G. Esteban “Intestinal trematode infections. In Digenetic Trematodes,
Toledo R, Fried B (eds.). Springer, New York, USA. Adv. Exp .Med .Biol . , 766 : 201–240, 2014.

25. D.T. Vo, D. Murrell, A. Dalsgaard, and et al., “Prevalence of zoonotic metacercariae in two species of
groupers, Epinephelus coioides and Epinephelus bleekeri, and flathead mullet, Mugil cephalus, in Vietnam.
Korean J. Parasitol., 46:77–82, 2008.

26. S.H. Yu, and K.E. Mott, “Epidemiology and morbidity of food-borne intestinal trematode infec-tions. Trop.
Dis. Bull., 91: 125–152, 1994.

27. S. Yamaguti, “Systema Helminthum. Vol. I. The digenetic trematodes of vertebrates (Part I). Intersci. Publi.
Inc, New York, 979 pp, 1958.

28. S. Yamaguti, “Synopsis of digenetic trematodes of vertebrates”, vol I. Keigaku Publishing Co,Tokyo, 1074
pp, 1971.

Powered by TCPDF (www.tcpdf.org)

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
 Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC

BY).
11/11 

https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id
https://umsida.ac.id
http://www.tcpdf.org

	INDEX
	Journal Cover
	Author[s] Statement
	Editorial Team
	Article information
	Check this article update (crossmark)
	Check this article impact
	Cite this article

	Title page
	Article Title
	Author information
	Abstract

	Article content

