A review on helminthic parasites of fresh water fish Glossogobius giuris from 2015 to 2024

Abstract: 
Glossogobius giuris (Hamilton, 1822) (Teleostei: Gobiidae) is one of the popular fish due to its nutritional value and delicious nature. It is also one of the commercially important fish species and is widely consumed. It plays an important role in maintaining ecological balance by acting as a predator and then as prey for larger fish. So, the helminthic infection in this fish species can impacted the fish industry, can also pose risk of transmitting zoonotic parasites if consume helminth parasite infected fish in raw or undercooked form. The objectives of this study is to review helminth infection in the freshwater fish Glossogobius giuris restricting during the year 2015 to 2024, by using keywords such as helminthes, Glossogobius giuris  from public database. It was found that the fish was infected with four groups of parasite: 4 Acanthocephalan species, 11 trematode species, 8 monogenean species and 3 nematode species, but no cestode infection was recorded during the analysis. In the public domain very limited data are available dealing with helminthic infection in G. giuris, and these data are restricted only from few countries namely India, Bangladesh and Phillipines. Present analysis emphasized on extensive investigation of helminthic infection in G. giuris, to study parasite infection, their spectrum, life cycle, biology and screen any parasite with zoonotic potential..
Keywords: Helminth,  Glossogobius giuris,  Infection.







[bookmark: _GoBack]

Introduction: 
Fish is an important integral part of the lives of many people all around the world, as a major source of animal protein. Also, they affect the ecosystem by associating with food chain at different levels of food chain (Ashada et al., 2013). Not only using as animal protein, but its omega-3 essential fatty acid maintains proper functioning of brain, heart and immune system. They have low saturated fats and high minerals and vitamins (Hohn, 2013). The helminthes have been reported in almost all the animals of the world including fish host(Bychowsky, 1962). A majority of freshwater fish carry parasites that decrease the food value, host behavior, morphology (Poulin et al., 2005). Parasitic infections caused significant damage in different parts of host’s body: stomach, body cavity, muscle, liver, kidney and air bladder ultimately leading to the dead of the host (Cheng, 1973). They may serve as intermediate or definitive host harbouring infective larval forms or adult forms of parasites, and thus can transmit the parasites to human beings through the consumption of raw or undercooked parasitic infected fish. Thus, they can be responsible for transmitting zoonotic parasites to humans (Gupta, 1953; Ko, 2007).
Fish parasite can be a potential biomarker for environmental conditions, trophic level interactions in food chain (Curtis et al., 1995). The parasitic infection reflects the diet of the host, foraging behavior, and thus these factors are responsible for parasitic load and prevalence of infection in the host (Marcogliese & Cone, 1997). So, to obtain high quality of meat fish, it should be free from any type of infection.
Glossogobius giuris (Hamilton, 1822) (Teleostei: Gobiidae) is a carnivorous fish, popular and commonly found worldwide.  Its family Gobiidae is one of the most diverse fish taxa in which more than 200 genera are included with over 2200 species in it (da Silva et al., 2021). G. giuris lives in clean and shallow water bodies and important commercial fish due to its nutritive value and delicious nature. It also plays an important role ecologically as a predator and then as prey for larger fish (Arntz, 1971). In the public domain very less information regarding the infection status of the fish host with helminth parasite are available. So, in the present study, the literature and reports available regarding the helminthic infection in G. giuris are analysed, compiled and presented.
Materials and methods
Literature survey was carried out using electronic search engine from the Google scholar database using the combination of terms as fish, Glossogobius giuris OR heminths OR Trematoe OR Cestode Or Acanthocephala, respectively. The publication searching was limited from 2015 to 2024 publication year. Those studies were included which involve reporting and prevalence of helminth parasites and other parameters like seasonal variation, life cycle, biology, availability of articles; English language but restricting on the fish G. giuris and published within 2015 to 2024. A suitable table was prepared to organize the information collected from each article which includes parasite reported, geographical location, prevalence if any and reference section (Table 1).
Results
The relevant articles were downloaded from the public domain using the title of the paper. The reports of the parasites and prevalence (if any) were organized based on the different groups of prasites (Table 1). An overview of the types of parasites encountered from G. giuris during the present analysis are presented below. Only the species from Acanthocephala, trematode and nematode are encountered but no reports are available for cestode infection in the fish host during the analysis period.
Acanthocephala
The Acanthocephala represents a group of helminth parasites found infecting the intestinal tract of vertebrate especially fish and birds. The genus Pallisentis are common Acanthocephlan parasites of freshwater fishes and was established by Van Cleave (1928) with P. umbellatus as its type species from a freshwater fish from China. Among the genera of the Subfamily Pallisentinae (order Gyracanthocephala)   namely Acanthosentis Verma & Datta, 1929; Acanthogyrus Thaper, 1927; Pallisentis Van Cleave, 1928 and Raosentis Datta, 194; the genus Pallisentis differ from others in having proboscis armed with 4 circles of 6-10 hooks each and presence of collar of spines. In fish host G. giuris, limited information are available in the public domain reporting the acanthocephalan parasite. The reports are mainly from Indian regions. Singh et al. (2015) investigated 20 different fish species collected from the River jatinga, Assam. They observed 14 different fish species infected with three different groups of helminth parasite that is Nematode, cestode and Acanthocephala, recording two new parasite species. Among the fish species surveyed G. giuris was found infected with an acanthocephalan of genus Pallisentis with a prevalence of 52.27%. During the study, 44 number of the host were examined, out of which 23 numbers were infected. The number of parasite recovered were 32. In addition, they also reported that some fish also show coinfection with an unidentified trematode species. Through their study, they also have shown that intermediate length and weight of the host were more infected with helminth parasite; and female host has higher parasitic load when compare to male host.  In Lucknow, from Gomti river Saxena et al. (2015) reported a new Acanthocephalan species of Pallisentis Van Cleave, 1928 from the intestine of G. giuris, named as Pallisentis giuris, with species name taken from host species; showing an infection prevalence of 20%.  Sibina Mol et al. (2020) reported the occurrence of a Dioctophymatid nematode of Eustrongylides species in gill chamber, body cavity and anal opening of G. giuris from Nagawara lake, Bengaluru, India. This group of nematode, infections are high in fishes of polluted water bodies. During their study, out of 12 fish species for any Eustrongylides infection, only the G. giuris (Family Gobiidae) was found infected. This genus Eustrongylides has zoonotic potential, so there is risk of getting infection if the infected fish are consumed raw or undercooked form. In Bangladesh, from different wetlands of Savar Upazila, Sultana (2015) investigated an indigenous freshwater fish G. giuris for parasitic infection and their seasonal distribution. She reported parasitic infection with ten species of parasite and 58 in numbers; four were digenetic trematodes, four were monogenea and two are acanthocephalans. The acanthocephalans belong to the genus Pallisentis as Pallisentis nandai recovered in the body cavity and P. gaboes in intestine of the same host species. She also highlighted that the parasitic burden are affected by many factors like sex, size, showing higher in female than male and more parasitic infection in medium size fish comparing to very large or small size.
Trematode
In fish, trematodes are found inhabiting in the body cavity, digestive tract and accessory cavities (Nazir, 1996). From the Lake Taal of Phillipines, Cauyan et al. (2013) investigated parasite load assessment in Clarias batrachus , G. giuris and Oreochromis niloticus. They have provided the qualitative and quantitative measures of parasitic burden and also correlating with the size of the fish host. All the 18 numbers of G. giuris fish host surveyed, all of them showed parasitic infection with one group of trematode parasite, showing 100% prevalence. The recovered trematode from the host’s gut were identified as Erilepturus sp. and Opegaster sp. They have also pedicted that smaller fish harbor more parasites than larger fish. They have highlighted for more in deep analysis on the parasitic load on the fish species available in both the cage and open waterbodies. Another study from the same Lake Taal in Phillipines, Capuchino et al. (2017) assessed the endoparasite of fishes available in the waterbody. The lake is the third largest lake in the country.  Here, they observed low prevalence of parasite with only 4 fish species infected out of 16 fish species analysed during their study. They recovered and identified the parasites as Opegaster sp. (Platyhelminthes), Camallanus sp. (Nematoda), and   Andracantha sp. (Acanthocephala).  Among these parasites, Opegaster sp. was considered as potential target for lake monitoring because of their widely infection in G. giuris. They recovered the trematode in its juvenile stage from the gut of the host. In Bangladesh, Sultana (2015) investigated the freshwater fish collected from many wetlands of Savar Upazila, for any parasitic infection. During her work, she collected and identified ten species of helminth parasite from 38 numbers of infected fish host. The parasites identified belong to three different groups, two species of acathocephalans, four species of monogenea and two species of trematode. The trematode species reported belong to the genus Allocreadium and Genarchopsis; the author identified them as Allocreadium glossogobium, Allocredium handiai, Allocredium sp. and Genarchopsis dasus, respectively. These parasites were found infecting alimentary canal of the host G. giuris. She also concluded from the study that factors like sex and size of the host are also an important factors for parasitic burden in fish host. Fish host with medium size are more susceptible than small or large size fish.  Another study from the same country, studies on the genetic analysis and finding probable vectors of zoonotic echinostomiasis was carried out by Labony et al. (2022). As the genus Echinostomes are one of the neglected tropical diseases classified by World Health organization, so they focus on associating and analysing different larval stages of the Echinostomes by collecting from first and second intermediate host that is snails and fish; feeding the infected fish to the chicken, definitive host. During their study, seven species of small wild fishes namely Danio rerio, Chanda nama, Parambassis ranga, Parambasis lala, Aplocheilus panchax, Glossogobius giuris and Lepidocephalichthys annandalei. The metacercariae of Echinostomes were reported only from the two host A. panchax and G. giuris thus contributing in completing the life cycle of the parasite by acting as a potent second intermediate host. They study also concluded that the chickens play important role in transmission of the zoonotic parasites. In context of India, Ghosh et al. (2017) presented a comprehensive account of platyhelminthes parasites of fishes which have high economic value from  Diamond Harbour coast of West Bengal. Althogether they have highlighted 38 species of trematode under 17 families and 5 species of Acanthocephalan parasite under 3 families. A trematode species Opegaster beliyai was found infecting the intestine of G. giuris. The species are distributed in Uttar Pradesh and West Bengal. In Balugaon, Chilika Lagoon, Ganjam District, Odisha, Ghosh & Rizvi (2022) reported three parasitic trematode namely Lecithochirium genypteri, Opegaster plotosi and Saccocoelioides octavus from the fish hosts Polydactylus sextarius, Glossogobius giuris and Liza parsia. These parasites were reported in the new hosts. Among them, Opegaster plotosi has been reported for the first time in the intestine of G. giuris. Choudhary et al. (2023) redescribed two adult species of Phyllodistomum collected from two different fish host, P. srivastava Rai, 1964 from freshwater fish Heteropneustes fossilis and P. parorchium from Glossogobius giuris and one metacercarial stage of unknown Phyllodistomum sp. from shrimp. For the study, they analysed the molecular data of ribosomal DNA first and second internal transcribed spacers (ITS1 and ITS2) and 28S and mitochondrial DNA (mtDNA) regions. They have shown that the species P. parorchium from Glossogobius giuris was morphologically different from other species reported in the study. Their morphological results were corroborated by the molecular analysis confirming and supporting the distinction between the two species, P. srivastava and P. parorchium.
Monogenea
Monogenea class of parasites are commonly found in fish gills, skin feeding on their mucuc and epithelial cells. These parasites have haptor with hooks helping them for attachment to their host. They have direct life cycle, so they grow from one fish host and can easily be transmitted between different fishes especially in crowded condition. The disease caused by them brought remarkable loss in fish industry (Justine et al., 2010). Chaudhary et al. (2013) reviewed class monogenea reported from the freshwater fishes from five major river systems of India. The monogeneans were reported parasitizing in different parts of the fish host that includes skin, fins, gills, etc. Some of them are causing a great lose in fish industry and some have zoonotic potential as well. During the analysis, they have highlighted fish host Glossogobius giuris infection with monogenean parasite namely Dactylogyrus gobii, Dactylogyrus glossogobii and Dactylogyrus lali. Their study have emphasized to made comparison of monogenean parasite from fishes in different river system in India. Karode & Khan (2023) investigated the helminthic infection in 37 species of fresh water fishes of Narmada River at Dindori, Dindori District, Madhya Pradesh. They collected and identified six species of helminth parasite belong to three different groups. They are 1 species of Trematodes, Dactylogyrus sp from the gills of Glossogobius giuris; 3 Species of Cestodes that include, Caryophyllidea sp from Clarias batrachus, Bothriocephalus sp from Puntius Spp and Protocephalus sp. from Mastacembelus sp and Labeo calbasu; and 2 species of Nematodes that included Camallanus sp, and Acanthosentis sp both from the intestine of Channa stratus. They reported higher prevalence of helminthic infection during summer and lower in winter season.  In Bangladesh, Sultana (2015) collected, identified and classified four different species of monogenea recovered from the gills of the G. giuris. She investigated the fishes from different wetlands of Savar Upazila. In the same study she also reported other parasites belonging to two parasites groups; four species from trematodes and two species from nematode, respectively. The monogenea reported belong to the genera Dactylogyrus, Glossodactylogyrus and Neodactylogyrus; namely Dactylogyrus cirrhini; Dactylogyrus glossogobi; Glossodactylogyrus Bangladeshi and Neodactylogyrus chandrai. All these parasites were reported from the gills of the host. They also have shown that the fish with medium size are more susceptible to parasitic infection as compared to very large or very small sizes of the fishes and female fish host have more parasitic load than male host. Prakash et al. (2024) redescribed and reported new geographic distribution of Dactylogyrus pharyngocephalus (Monogenea: Dactylogyridae) from G. giuris collected from the local rivers in Serchhip District, Mizoram, northeast India. The monogenea was originally described by Kulkarni, 1970 from the same host in south India. The study reports the infection of the same monogenea species from the gills of the same host but from northeast India which are of geographically quite different from south India. Here, the authors have employed morphometric analysis supported by molecular techniques for the identification and description of the parasite species. For molecular analysis, they amplify 28S rRNA gene markers from the extracted genomic DNA of the parasite and used for supplementing the morphological study.
Nematode 
Nematodes are types of parasites commonly found infecting in freshwater fishes. Very less literature regarding the nematode infection in fish host G. giuris are available, and the literatures are reports only from India. In India, Kaur et al. (2013) studied the histopathological effects in the fish host G. giuris due to Dioctophymatid nematode (Eustrongylides sp.). The study reported the nematode encapsulating in the body muscles, swim bladder, liver, intestine and ovaries of the ﬁsh host. They also analysed seasonal infection status of the parasite, where the parasite load was found maximum during preswaming and postswaming that is in the month of November and march. The hitsopathological analysis revealed disruption in morphology of ovary with appearance of disruption in germinal epitheium, oocytes damage, thus leading to the reduction in fish fertility. Another internal nematode parasite Rhabdochona garuai was reported by Leela & Rao (2014) reported from the visceral organs of the same fish species collected from Manair Dam in Karimnagar district, Andhra Pradesh. The nematode was recovered from Intestine and visceral organs. Their studies indicated that infection prevalence are high in the month of October and less in April.
Limitations of the study
The data presented in the table 1 are very limited as limited journals with respect to the helminthic infection of the fish G. giuris are available in the public domain. The references included are from only three countries and so included in the present analysis. It shows that not all the countries have carried out survey for helminthic parasite infection in G. giuris. Even in the countries reporting the studies, restriction  are only from some sections or states. Their reports cannot be the true representation of that country. So, with more research in the near future, will analyse in more appropriate and complete manner to list all the possible helminthic infection in the fish host across the world.
Conclusion:
Present analysis revealed that in the public domain limited research are available on the helminthic infection in G. giuris. Despite the fish host are found widely distributed and also important in commercial point of view, limited work on the helminth infection has been carried out. The information regarding the prevalence, incidence, life cycle, histopathology of parasitic infection are available only from three countries: India, Bangladesh and Phillipines. So, the present situation demands for more extensive research work on the fish for different parameters as helminthic infection, host parasite interaction, life cycle, etc. in different parts of the world wherever the fish host are available and to find out parasites with zoonotic potential, if any.
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Table 1: Infection status of the edible fish G. giuris with helminth parasite. Prev.- Prevalence; NA- Not available 
	Sr. No
	Helminth parasites

	No. of fish host
	No. of fish host infected
	 Location
	Prev. (%)
	 Lake/ rivers/ area/ State/Country
	Refernces

	
	Acanthocephala

	
	
	
	
	
	

	1
	Pallisentis giuris n. sp.
	10
	2
	Intestine
	20.00
	Gomti river, Lucknow, India
	Saxena  et al., 2015

	2
	Pallisentis nandai
P. gaboes
	NA
	NA
	Body cavity, Intestine
	NA
	Wetlands of Savar Upazila, Bangladesh
	Sultana, 2015

	3
	Pallisentis sp
	44
	23
	NA
	52.27
	Jatinga river, Assam, India
	Singh et al., 2015

	
	Trematode

	
	
	
	
	
	

	4
	- Erilepturus sp.
- Opegaster sp.
	18
	18
	Gut
	100
	Lake Taal, Philippines
	Cauyan et al., 2013

	5
	- Allocreadium glossogobium
- Allocredium handiai
- Allocredium sp 
- Genarchopsis dasus 
	NA
	NA
	Stomach, intestine
	
	Wetlands of Savar Upazila, Bangladesh
	Sultana, 2015

	6
	- Opegaster sp. (Juvenile)

	63
	3
	Gut
	NA
	Lake Taal, Batangas, Philippines
	Capuchino et al., 2017

	7
	Opegaster beliyai 
	NA
	NA
	Intestine
	NA
	Diamond Harbour, South 24 Parganas, West Bengal, India
	Ghosh et al., 2017

	8
	Opegaster plotosi  
	NA
	- NA
	Intestine
	NA
	Balugaon in Chilika Lagoon, Ganjam District, Odisha, India
	Ghosh &Rizvi, 2022

	9
	Echinostome sp (Metaceracria)
	NA
	NA
	NA
	NA
	Bangladesh
	Labony et al., 2022

	10
	Phyllodistomum parorchium (Adult stage)
	NA
	NA
	Body cavity
	NA
	Gomti River, Lucknow, India
	Choudhary et al., 2023

	
	Monogenea

	
	
	
	
	
	

	11
	-Dactylogyrus gobii
-D. glossogobii
-D. lali
	NA
	NA
	NA
	NA
	NA
	Chaudhary et al., 2013

	12
	- Dactylogyrus cirrhini
- D. glossogobi
- Glossodactylogyrus Bangladeshi
- Neodactylogyrus chandrai

	NA
	NA
	Gills
	NA
	wetlands of Savar Upazila, Bangladesh
	Sultana, 2015

	13
	-Dactylogyrus sp.
	NA
	NA
	Gills
	NA
	Narmada River at Dindori, Dindori District, M.P., India
	Karode and Khan, 2023

	14
	Dactylogyrus pharyngocephalus
	NA
	NA
	Gills
	NA
	Mizoram, northeast India
	Prakash et al., 2024

	
	Nematode

	
	
	
	
	
	

	15
	Eustrongylides sp.
	NA
	NA
	body muscles, swim bladder, liver, intestine and ovaries of host ﬁsh
	NA
	NA
	Kaur et al., 2013

	16
	Rhabdochona garuai 
	NA
	NA
	Intestine and visceral organs
	NA
	Lower Manair Dam, Karimnagar district, Andhra Pradesh, India
	Leela & Rao, 2014

	18
	Eustrongylides (larvae) 
	61
	12
	gill chamber, body cavity and anal opening
	19.67
	Nagawara lake, Bengaluru, India
	Sibina Mol et al.2020











