Short communication

First record of the Rhadinorhynchus trachuri (Acanthocephala, Rhadinorhynchidae) parasite on the Auxis rochei from the marine waters of Lattakia, Syria
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ABSTRACT 
	The Aim of this research comes as it deals with the identification of the types of endoparasites observed in the A. rochei caught in the marine waters of Lattakia, the site of infection and prevalence of the parasites found during the current study to be protected from the dangers of this parasite.	Comment by Admin: You may add Lattitude and Longitude

Place and Duration of Study: Department of Zoology, Faculty of Sciences, Latakia University, between Octoner 2021 and September 2023.	Comment by Admin: Check and correct.
[bookmark: _Hlk216065194]Methodology: In this study, 263 live specimens of A. rochei were collected during 2021-2023 from the commercial fishermen from Ras Al Basit – Lattakia. All specimens were transferred fresh to laboratory of Hydrobiology in Faculty of Science at Latakia University. Eleven fish were infected by parasites.                                                                                                       Fish were dissected and then their body cavities and internal organs were examined. Some parasites were observed inside intestines of some fish; these parasites were collected, counted and placed in a petri dish containing a physiological solution for 5-10 minutes to make it relax to be preserved later in alcohol (70%) for further identification studies.       Microscopic examination was carried out by treating parasites with lactic acid to make the skin transparent and to reveal the internal organs of the parasites and their distinctive taxonomical characters (Køie, 2000 a, b). After that, the worms were mounted in the drop of heated glycerin gelatin on glass slides then covered with the coverslip (Figure 1). The prepared material was examined and identified based on the taxonomical characters of Amin (2020) key under light microscope. 
Infection prevalence (%) and mean intensity follow the recommendations of (Bush et al., 1997). The prevalence (%) was calculated as the percentage of the total number of fish infected out of the total number of fish examined. The mean intensity was calculated as the number of parasites in infected fish.
Results: In the present study, 11 out of 263 examined specimens of A. rochei were infected with Twenty-seven parasites within their intestines. The infection prevalence was 4.18% and its density was 2.45 parasite/ fish. Morphological features (body, eggs, and hooks) corresponded to the Rhadinorhynchus trachuri following [Amin, 2020].	Comment by Admin: ?	Comment by Admin: Complete sentence....
Worms was a Mature female with an orange color, body composed of proboscis, neck and trunk. trunk elongated, sub-cylindrical, somewhat swollen anteriorly, a spinose, and covered with transverse striated cuticle. Proboscis is cylindrical, stout, claviform, densely armed with 12 alternating rows of strongly re-curved 23–25 hooks
Conclusion: The result of this study showed the presence of the parasite, R. trachuri inside the intestines of the A. rochei fish inhabiting the marine waters of the Syria coast of Lattakia. This is the first record of infection of A. rochei fish by R. trachuri in Mediterranean Sea generally and Syrian marine waters especially.	Comment by Admin: Lattitude and longitude
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1. INTRODUCTION 

The genus Auxis [Cuvier, 1829] is a genus of the family Scombridae. According to Collette and Nauen (1983) and Collette and Graves (2019), it includes two species: bullet tuna Auxis rochei (Risso, 1810) and frigate tuna, A. thazard (Lacepède, 1800).	Comment by Admin: Order, class?
Auxis rochei is wide distributed species in tropical and subtropical waters around the world (Sabatés and Recasens, 2001). It is an epi-pelagic or meso-pelagic fish that has a seasonal coastal distribution in temperate and tropical areas including the Mediterranean Sea (Uchida, 1981; Collette, 1986; Valeiras and Abad, 2010).
Acanthocephalans, or thorny-headed worms, are obligate endoparasites of vertebrates intestine in their adult stages (Nickol, 1985; Marcogliese, 1995; Garey et al., 1996; Nickol et al., 2002, Taraschewski, 2005), and they are permanent parasites of most vertebrates including humans (Kennedy, 2006).
Genus Rhadinorhynchus belongs to the Acanthocephalan is characterized by a long cylindrical proboscis armed with longitudinal rows of hooks with dorso-ventral asymmetry, cuticular spines on the anterior trunk, and elongated cement glands and uterus (Golvan, 1969), revised Amin et al. (2011).
Rhadinorhynchus trachuri (Harada, 1935) is probably one of the most widely distributed acanthocephalan species in the world. Till now, it has been detected from at least 19 marine fish species belonging to seven families: its range extends from the Sea of Japan through the Indian Ocean into the southern Pacific and north along the Pacific coast of South and North America all the way to British Columbia, Alaska, and the Bering Sea (Amin, 2020). George-Nascimento (2000) reported Rhadinorhynchus trachuri [Harada, 1935] off Chile.	Comment by Admin: Short sentence
There are few studies related to the species R. trachuri parasitic on Scombridae: 
Thunnus albacores [Bonnaterre, 1788] and Katsuwanus pelamis [Linnaeus,.1758] by Chen and Yang (1973), Rastrelliger kanagurta [Cuvier, 1816] by George (1976) as well as Auxis thazard (Lacépède) by Amin (2020).	Comment by Admin: Sentence style, check and change

The importance of this research comes from identifying endo-parasites observed in the A. rochei caught in the marine waters of Lattakia (The Syrian Coast).

2. material and methods
 
In this study, 263 live specimens of A. rochei were collected during 2021-2023 from the commercial fishermen from Ras Al Basit – Lattakia. All specimens were transferred fresh to laboratory of Hydrobiology in Faculty of Science at Latakia University. Eleven fish were infected by parasites.	Comment by Admin: Language need to improve

Fish were dissected and then their body cavities and internal organs were examined. Some parasites were observed inside intestines of some fish; these parasites were collected, counted and placed in a petri dish containing a physiological solution for 5-10 minutes to make it relax to be preserved later in alcohol (70%) for further identification studies.
Microscopic examination was carried out by treating parasites with lactic acid to make the skin transparent and to reveal the internal organs of the parasites and their distinctive taxonomical characters (Køie, 2000 a, b). After that, the worms were mounted in the drop of heated glycerin gelatin on glass slides then covered with the coverslip (Figure 1). The prepared material was examined and identified based on the taxonomical characters of Amin (2020) key under light microscope.  	Comment by Admin: Check style of writing	Comment by Admin: Character or Key?
[image: ]
Figure 1. Schematic diagram showing how it works	Comment by Admin: ?? write proper title of process
Infection prevalence (%) and mean intensity follow the recommendations of (Bush et al., 1997). The prevalence (%) was calculated as the percentage of the total number of fish infected out of the total number of fish examined. The mean intensity was calculated as the number of parasites in infected fish.
3. results and discussion

Parasites are useful tags to investigate the biology, ecology, migration and population structure of marine organisms (Mackenzie and Abaunza, 2014), and they have also been successfully used to clarify taxonomic relationships between hosts (Whittington, 2005).
In the present study, 11 out of 263 examined specimens of A. rochei were infected with Twenty-seven parasites within their intestines. The infection prevalence was 4.18% and its density was 2.45 parasite/ fish. Morphological features (body, eggs, and hooks) corresponded to the Rhadinorhynchus trachuri following [Amin, 2020]. 
[image: ]
Figure 2: Microscope figures of adult specimens of R. trachuri from A. rochei hosts caught in Rasalbasit – Syrian marine waters. 
a: General shape of R.trachuri.     b: The anterior end of a female specimen showing the proboscis,   c: dorsal hooks showing the roots,             d: A larger posterior trunk spine.
Eggs are fusiform, with marked polar prolongation of fertilization membrane (Figure. 3) this description agrees with Amin et al. (2011).
[image: C:\Users\ASUS-\Desktop\Rhadinorhynchus\1693421526619.jpg]
Figure 3: Eggs showing polar prolongation of fertilization membrane.
Morphological features agree with features of genus Rhadinorhynchus. Characteristics of the body, eggs, and hooks coincided with Amin (2020). 
Feeding behivour (Figure. 4): The A. rochei is a predatory fish that consumes fish and cephalopods as well as smaller food items mostly crustaceans following Jasmine (2013) and Mostarda et al. (2007) that make up acanthocephalan intermediate hosts. 
[image: ]
Figure 4. Scheme for the general life cycle of the R. trachuri (by authors)
Morphology of R. trachuri: Worms was a Mature female with an orange color, body composed of proboscis, neck and trunk. trunk elongated, sub-cylindrical, somewhat swollen anteriorly, a spinose, and covered with transverse striated cuticle. Proboscis is cylindrical, stout, claviform, densely armed with 12 alternating rows of strongly re-curved 23–25 hooks. (Figure. 2) 
This is agreed with Amin's (2020) who said that the presence of R. trachuri is clearly apparent due to the wide range of distribution of its hosts of marine fish. However, this is due to the availability of the proper intermediate hosts of crustaceans and partially due to reported fish paratenic hosts. 	Comment by Admin: What is it? Characteristics? Keys?
4. Conclusion

The result of this study showed the presence of the parasite, R. trachuri inside the intestines of the A. rochei fish inhabiting the marine waters of the Syria coast of Lattakia. This is the first record of infection of A. rochei fish by R. trachuri in Mediterranean Sea generally and Syrian marine waters especially.
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