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Abstract
Diseases in fish due to helminth parasites, especially Philometra species, are the primary worry in aquaculture. Philometra 
are responsible for health problem in fishes they directly affect fish growth and population parameters. A comprehensive 
survey was conducted involving the examination of the marine fish species Terapon jarbua, gathered from the coastal 
waters of Sindh, Pakistan In this research different Philometra species from marine fish Terapon jarbua during 2021 and 2022. 
Philometra nematodes, belonging to the family Philometridae, are common parasitic organisms inhabiting both marine and 
freshwater environments. Their prevalence, particularly when existing in high numbers within host organisms, can lead 
to severe and potentially lethal consequences. Employing light microscopy techniques, diverse species of Philometra were 
identified, including Philometra teraponi, P. jarbuai, P. arabiai, P. karachii, and P. awarii, localized primarily within the ovaries 
of the host fish. A total of 140 fish samples were examined and 76 were infected. The intensity of infected fish was 54.28%. 
The identification process encompassed meticulous analysis of crucial parameters, such as body size, esophagus length, 
positioning of the nerve ring, dimensions of the ventriculus, and ligament size. Intriguingly, the parasites were found 
in varying contexts; while some were free within the ovaries, others were embedded within tissues, inducing severe 
muscular dystrophy. This research presents novel findings of Philometra nematodes in the marine waters of Pakistan, 
extending their host and geographical distribution records. Future studies are needed to better evaluate and describe 
the dynamics and the epidemiology of Philometra infection in wild and cultured fish species

Keywords: fish Terapon jarbua, newly discovered, Philometra species, ventriculus, esophagus, nerve ring and ligament, Pakistan.

Resumo
Doenças em peixes causadas por parasitas helmintos, especialmente espécies de Philometra, são a principal preocupação 
na aquicultura. Philometra é responsável por problemas de saúde em peixes, pois afeta diretamente o crescimento 
destes e os parâmetros populacionais. Foi realizada uma pesquisa abrangente envolvendo o exame das espécies de 
peixes marinhos Terapon jarbua, coletadas nas águas costeiras de Sindh, Paquistão. Nesta pesquisa, foram identificadas 
diferentes espécies de Philometra em peixes marinhos Terapon jarbua durante 2021 e 2022. Nematoides Philometra, 
pertencentes à família Philometridae, são organismos parasitas comuns que habitam ambientes marinhos e de água 
doce. A sua prevalência, especialmente quando existe em grande número nos organismos hospedeiros, pode levar 
a consequências graves e potencialmente letais. Empregando técnicas de microscopia óptica, diversas espécies de 
Philometra foram identificadas, incluindo Philometra teraponi, P. jarbuai, P. arabiai, P. karachii e P. awarii, localizadas 
principalmente nos ovários do peixe hospedeiro. Um total de 140 amostras de peixes foram examinadas e 76 foram 
infectadas. A intensidade de peixes infectados foi de 54,28%. O processo de identificação envolveu análise meticulosa 
de parâmetros cruciais, como tamanho corporal, comprimento do esôfago, posicionamento do anel nervoso, dimensões 
do ventrículo e tamanho do ligamento. Curiosamente, os parasitas foram encontrados em contextos variados; enquanto 
alguns estavam livres nos ovários, outros estavam incorporados nos tecidos, induzindo distrofia muscular grave. 
Esta pesquisa apresenta novas descobertas de nematoides Philometra nas águas marinhas do Paquistão, ampliando 
seus registros de hospedeiros e distribuição geográfica. Estudos futuros são necessários para melhor avaliar e descrever 
a dinâmica e a epidemiologia da infecção por Philometra em espécies de peixes selvagens e cultivadas

Palavras-chave: peixe Terapon jarbua, recém-descoberto, espécie Philometra, ventrículo, esôfago, anel nervoso e ligamento, Paquistão.
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Philometra parasite outbreaks have enormous effects on 
fisheries, aquaculture, and population dynamics (Garedaghi 
and Mohammadi Hefz Abad, 2012). Philometrids, large 
filamentous viviparous nematodes, inhabit fish body 
cavities, subcutaneous tissues, and gonads (Mohamed, 
2010). Philometra species, belonging to the Nematoda: 
Phylometridae, are found in sea and river waters and can 
have lethal effects when present in abundance within their 
host organisms (Perdikaris et al., 2003). Identification of these 
parasites is challenging due to their unique characteristics, 
leading researchers to recommend molecular and protein 
biology detection methods for phylogenetic identification 
(Garedaghi et al., 2011).The male Philometra species 
are typically much smaller than the elongated females, 
with males often remaining undiscovered (Moravec and 
Justine, 2005). The genus Philometra (Costa, 1845) has 
been investigated (Garedaghi and Mohammadi Hefz Abad, 
2012) in Pakistan, specifically in relation to its parasitism of 
Priacanthus sp. Furthermore, Rizwana and Zulfiqar (2022) 
documented a new Philometra species in the ovaries of 
Epinephelus bleekeri from the Karachi coast. Building on 
this, Ghaffar et al. (2023) described a novel Philometra 
species infesting the gonads of Lutjanus argentimaculatus 
from Pakistan’s seawater.

Previous research has highlighted the pathogenicity of 
Philometra species in fish ovaries. Moravec and Ali (2014) 
noted that Philometra margolisi can cause significant harm 
to ovaries, impacting host fecundity. Philometra floridensis 
(Nematoda: Philometridae) has been observed to harm the 
ovarian tissue of the host fish Sciaenops ocellatus, leading 
to tissue degeneration (Bakenhaster and Bullard, 2014). 
Infestations of Philometra sp. in certain marine fishes have 
been documented (Mohamed, 2010) revealing low infestation 
rates in muscle and fin tissue. However, the presence of dead 
parasites in ovarian tissues led to severe tissue degeneration, 
highlighting the potential harm of persistent infections.
Philometra spp. females release first-stage larvae from the 
host’s body cavity through tissues near the anus, causing 
hypotonic effects due to water osmotic differences. Severe 
infection can be highly pathogenic due to large female 
specimens causing severe damage to the coelomic organs, and 
consequently influencing fish reproduction (Wise et al., 2013).

In light of this, our research embarks on a pioneering 
endeavor to shed light on the presence and characteristics 
of Philometra species within the marine edible fish Terapon 
jarbua in the coastal waters of Sindh, Pakistan. By utilizing 
light microscopy and a comprehensive morphological 
analysis, we aim to identify and categorize the various 
Philometra species present within the host fish. Parameters 
such as body size, esophagus length, nerve ring positioning, 
ventriculus size, and ligament dimensions serve as key 
identifiers in this classification process. This study not 
only seeks to contribute to the broader understanding of 
the intricate relationship between marine organisms and 
their parasites but also strives to uncover novel insights 
into the diversity of Philometra species inhabiting the 
coastal waters of Sindh. Through the elucidation of their 
presence and characteristics, we endeavor to expand the 
records of both host species and geographical distribution, 
ultimately enriching our comprehension of the complex 
marine ecosystem dynamics.

1. Introduction

Fish have long held a pivotal role as a crucial source of 
human nutrition as a source of essential nutrients and a 
significant role in feeding the world’s growing population 
(Abidin et al., 2022). Healthy fish populations lead to 
healthy oceans, and it is our responsibility to be a part of 
the solution (Abdel-Ghaffar et al., 2008; Hussain et al., 
2021; Khalid et al., 2021; Hassan et al., 2021, 2022a). The 
Arabian Sea of Pakistan is one of the most identical Sea 
worldwide and has diverse fish fauna (≈1,000 species) due 
to nutrient-rich waters (Hassan et al., 2022b). Throughout 
human history, fish consumption has been intertwined 
with sustenance and intelligence, as evident from their 
consumption since prehistoric eras. The marine fish 
Terapon jarbua, locally referred to as gangra, belongs to the 
Family Teraponidea and is commonly found in the shallow 
coastal waters of Pakistan. Nematodes, a diverse group 
of worms, encompass species that parasitize the body 
cavities and tissues of fish (Moravec et al., 2006). Despite 
the significance of nematode parasites, knowledge about 
their fauna in the Arabian Gulf remains limited (Al-Salim 
and Ali, 2011). Among the parasitic organisms that inhabit 
marine, brackish, and freshwater environments, the 
nematode genus Philometra (Nematoda: Phylometridae) 
has emerged as an intriguing subject of investigation. These 
nematodes are commonly found within the body cavities 
and tissues of fish, potentially exerting deleterious effects 
on their hosts when present in abundance (Ghaffar et al., 
2024). Female specimens are larger than males, and adult 
nematodes migrate through the intestine wall, inhabiting 
the swim bladder serosa. Both male and female larvae 
develop to sexual maturity before mating.

Helminth infections in fish have a major impact on 
public health and sustainable fish production especially 
Philometra species, are the primary worry in aquaculture. 
There are definite problems caused by Philometra, which 
highly affect fish growth, function, reproduction and 
survival of the hosts. In cultured fish, however, parasitic 
diseases are generally more severe, and may cause 
important economic losses due to stock mortality, declined 
productivity and reduced marketability and population. 
Because of difficulties in studying Philometrid nematodes 
associated with their morphological and biological 
peculiarities, most of them remain poorly known, and 
their identification is usually difficult and problematic 
(Moravec and Justine, 2005; Ghaffar et al., 2024). Gonad-
infecting parasitic nematodes of the family Philometridae 
have been reported to cause significant damage to the 
gonads of wild and cultured marine perciform hosts 
with varying consequences including severe reduction 
in reproductive fitness based on gross and histological 
pathology and mechanical damage of blood vessels with 
hemorrhaging and destruction of skeletal joints resulting 
in poor growth and emaciation (Moravec et al., 2006). 
A wide variety of parasite species are known to cause 
morbidity and mortality in fish. For instance, a number 
of digenean trematodes (Wise et al., 2013).

Despite their ubiquity, comprehensive studies on the 
diversity, distribution, and impact of Philometra species in 
specific marine fish populations remain relatively scarce. 
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2. Materials and Methods

In the course of the current investigation, a meticulous 
and comprehensive approach was employed to study the 
presence and characteristics of Philometra species within 
the marine edible fish Terapon jarbua, collected from the 
coastal waters of Karachi, Sindh, Pakistan. The methodology 
encompassed several well-defined steps to ensure accuracy, 
consistency, and reliability in the results obtained.

A total of 140 marine fishes were judiciously collected 
over an extended duration, ranging from February 2021 
to January 2022. This extensive sampling period aimed 
to encompass seasonal variations in fish populations and 
potential fluctuations in parasite prevalence. Following 
collection, the collected fish specimens were promptly 
transported to the well-equipped Parasitology laboratory at 
the University of Karachi, where a detailed parasitological 
examination was conducted.

The examination process was far from cursory; it involved 
meticulous scrutiny of each specimen’s internal anatomy to 
identify the presence of any potential pathological conditions. 
Notably, the focus was on detecting and characterizing 
Philometra species within the gonads of Terapon jarbua. 
To ensure the accuracy of subsequent analyses, precise 
measurements of each specimen’s dimensions were 
taken. This process included weight assessment and 
comprehensive photographic documentation, contributing 
to a comprehensive record of the samples.

To facilitate the long-term preservation of the identified 
Philometra specimens, a solution comprising equal parts of 
70% ethyl alcohol and glycerin was employed. This preservation 
method aimed to maintain the structural integrity of the 
specimens while allowing for future examinations and 
analyses. Furthermore, tissues hosting the identified parasites 
were meticulously fixed in formalin, a crucial step that 
prepared the samples for more in-depth studies.

The study of the identified nematodes involved careful 
preparations for enhanced visualization under light microscopy. 
Glycerin was utilized as a clearing agent, aiding in rendering 
the internal structures of the nematodes more visible and 
distinct. The utilization of the Zeiss drawing attachment added 
another layer of precision to the process, enabling the creation 
of detailed drawings that accurately captured the distinctive 
features of the newly discovered Philometra species.

The accuracy and precision of the measurements taken 
were ensured by recording parasite characteristics in 
micrometers. This meticulous approach helped to prevent 
any inaccuracies that might arise due to approximation 
or rounding off of measurements. By adhering to such 
rigorous standards, the methodology aimed to provide an 
accurate and detailed portrayal of the size and dimensions 
of the studied parasites.

In essence, the methodology described above served as 
the cornerstone of our investigation into the identification 
and characterization of Philometra species within the 
marine edible fish Terapon jarbua. By embracing a 
systematic approach encompassing specimen collection, 
preservation, examination, and documentation, we 
aspired to contribute to the expanding body of knowledge 
concerning the diversity and distribution of these parasitic 
nematodes within the marine ecosystem of Sindh, Pakistan. 
The discovery of these nematodes within the marine 
waters of Pakistan signifies a novel addition to both host 
and geographical records. The identification process 
encompassed meticulous analysis of crucial parameters. 
Through this methodical endeavor, we aimed to shed light 
on the prevalence, characteristics, and potential impact 
of these parasites on marine fish populations, fostering a 
better understanding of the intricate interactions within 
the marine ecosystem. These parasitic nematodes triggered 
significant inflammatory reactions in the ovarian tissues, 
underlining the importance of control and prevention 
measures due to the extensive damage they cause. This 
research would be helpful for the documentation and 
enhancement of nematode fauna in Pakistan

3. Result and Discussion

From the ovaries of marine fish Terapon jarbua (Forsskal, 
1775) five new Philometra sp. were discovered (Figure 1) 
namely: Philometra teraponi, Philometra jarbuai, Philometra 
arabiai, Philometra karachii and Philometra awarii. In overall 
research a total of 140 fish samples were examined, and 76 
were infected. The intensity of infected fish was 54.28%.
Family: Philometridae (Baylis & Daubney, 1926)
Sub-family: Philometrinae (Baylis & Daubney, 1926)
Genus: Philometra (Costa, 1845)

Figure 1. The (a) is Terapon jarbua and (b) is infected ovary showing Philometra sp. in marine edible fishes Terapon jarbua.
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3.1. Philometra teraponi (n. sp.) (Figure 2a-d)

Host: Terapon jarbua (Forsskal, 1775)
Area where collected: Karachi coast, Pakistan.
Organ in host where found: Gonads (Ovary)
Recovered specimen: 40
Male Unknown.
Female morphology: Examination of the ovaries of the 

marine fish species Terapon jarbua (Forsskål, 1775) revealed 
the presence of female Philometra parasites. The recovered 
specimens exhibited distinct morphological characteristics, 
with the anterior portion appearing smoother in texture. 
In contrast, the posterior portion displayed a broader 
and ovular shape in comparison to the anterior segment 
(see Figures 2a and 2b). For comprehensive reference, the 
morphological measurements of this particular species 
are provided in Table 1.

Etymology: The nomenclature assigned to this nematode 
parasite draws a direct connection to the host genus.

Remarks: The Philometra species identified in this 
study was found inhabiting Terapon jarbua within the 
marine environment off the coast of Karachi. Distinct 
from this discovery, other recorded instances include 
Philometra mexicana (Moravec and Salgado-Maldonado, 
2007) discovered in the fish species Epinephelus adscensionis 
from the southern Gulf of Mexico; Philometra arafurensis 
(Moravec and Barton, 2018) identified within Lutjanus sebae 
off northern Australia; and P. justinei (Moravec et al., 2020) 

found in Mullus surmuletus and documented in the Strait 
Marine Reserve of Bonifacio, Corsica, France. A comparative 
assessment reveals that the Philometra specimen recovered 
from the host fish in this study exhibits a notably elongated 
size when compared to P. mexicana, P. arafurensis, and 
P. justinei. Noteworthy distinctions include the larger anterior 
portion of the esophagus compared to the mentioned species. 
Furthermore, the overall length of the esophagus surpasses 
that recorded in P. mexicana. While the anterior portion 
of the recovered specimen is less elongated than that of 
P. arafurensis, its nerve ring is anteriorly situated in contrast 
to P. mexicana, P. arafurensis, and P. justinei. Additionally, 
the size of the ligament is greater when juxtaposed with 
P. mexicana and P. arafurensis. These detailed morphological 
disparities highlight the uniqueness of the Philometra 
species encountered in the present research, differentiating 
it from its counterparts and underscoring the importance 
of comprehensive morphological analysis for accurate 
species identification.

3.2. Philometra jarbuai (n. sp.) (Figures 3a-d)

Host: Terapon jarbua (Forsskal, 1775)
Area where collected: Karachi coast, Pakistan
Organ in host where found: Gonads (Ovary)
Recovered specimen: 20
Male: Unknown
Female morphology:

Figure 2. The (a) is lateral view of cephalic extremity of Philometra teraponi (×10) and (b) is lateral view of cephalic extremity of 
Philometra teraponi (×10) and (c) drawing of lateral view of cephalic extremity of Philometra teraponi (d) drawing of lateral view of 
caudal extremity of Philometra teraponi.
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Table 1. Philometra teraponi (n.sp.) is compared to previously known Philometra sp. (Costa, 1845).

Parasites
Philometra teraponi 

(n.sp.)
Philometra mexicana 

(Moravec and Barton, 2018)

Philometra arafurensis 
(Moravec and 

Salgado-Maldonado, 2007)

Philometra justinei 
(Moravec et al., 2006)

Host Terapon jarbua Epinephelus adscensionis Lutjanus sebae Mullus surmuletus

Country Pakistan Mexico Australia France

Gender Female Female Female Female

Length of parasite (195-220)(0.99) (178-230)(0.7-1.3) (220)(0.816) (196)(1.7)

Size of anterior 
inflation

(0.07-0.086) 
(0.127-0.155)

(0.06-0.12)(0.12-0.14) (0.16)(0.15) -

measurement of 
posterior cylindrical 

part of esophagus

(1.25-1.39) (0.099) (0.9-1.1) (1.39) (1.27)(0.136)

Measurement of 
cephalic end

(0.23) - (0.27) -

Measurement of 
caudal end

(0.13-0.17) - - -

Location of nerve ring (0.21) (0.24-0.27) (0.394) (0.367)

Measurement of 
ventriculus

- (0.03-0.04)(0.06-0.09) (0.041)(0.109) -

Measurement of 
ligament

(1.84) (0.612-1.02) (0.816) -

Figure 3. The (a) is a lateral view of cephalic extremity of Philometra jarbuai (×10) and (b) is lateral view of caudal extremity of Philometra 
jarbuai (×10) and (c) drawing of lateral view of cephalic extremity of Philometra jarbuai and (d) is drawing of lateral view of caudal 
extremity of Philometra jarbuai.
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The female Philometra exhibits an elongated, brownish 
body, characterized by a distinct and conspicuous 
dark-brown intestine that remains visible through the 
cuticle (refer to Figures 3a and 3b). Ovaries are discernible 
at both ends of the body, while the uterus extends to the 
anterior portion. The cephalic extremity presents a notably 
wider configuration than the caudal extremity, as depicted 
in Figures 3c and 3d. Detailed measurements of this species’ 
morphological features can be found in Table 2.

Etymology: The assigned nomenclature for this 
recovered parasite is P. jarbuai, directly aligning with the 
species of the host fish.

Remarks:
Other recorded species: Philometra species have been 

discovered within various fish species across different 
regions worldwide. The present parasitic specimen, 
however, represents a distinct finding within the marine 
waters of Pakistan, specifically within the Terapon jarbua 
species. Noteworthy among the recorded species are 
P. tenuicauda (Moravec et al., 2006) Philometra arafurensis 
(Moravec and Salgado-Maldonado, 2007). Philometra 
synagridis (Moravec et al., 2020) and P. dissimilis (Moravec 
and Ali, 2014). The present specimen presents unique 
morphological traits setting it apart from its counterparts. 
Notably, the body of the discovered parasite is elongated 
and slender in comparison to the species mentioned 
above. In contrast to the referenced species, the anterior 
portion of the esophagus is not notably enlarged and 
appears thinner. The esophagus, while not greater in size 
than that of P. tenuicauda and P. arafurensis, is larger than 
P. dissimilis. The position of the nerve ring is situated closer 
to the anterior end than in P. tenuicauda and P. arafurensis. 
Moreover, the ventriculus is both larger and more slender. 

The ligament, in this case, exceeds the dimensions observed 
in other species. Finally, the cephalic end is broader than 
that of P. tenuicauda, P. arafurensis, and P. synagridis.

Based on these distinctive variations in morphological 
characteristics, the diagnosed Philometra specimen has 
been assigned the new species name P. jarbuai, serving 
as a testament to its uniqueness within the context of its 
counterparts.

3.3. Philometra arabiai (n. sp.) (Figures 4a-d)

Host: Terapon jarbua (Forsskal, 1775)
Area where collected: Karachi coast, Pakistan.
Organ in host where found: Gonads (Ovary)
Recovered specimen: 5
Male: Unknown.
Female Morphology: The observed parasite exhibits a 

distinct morphology characterized by its slender, elongated 
form and a deep reddish appearance, largely attributed to 
the brown hue of its intestine. Notably, the posterior end 
of the parasite is wider than its anterior counterpart. A 
striking feature includes the presence of dual ovaries, and 
spherical eggs can be observed within the uterus (refer to 
Figures 4a and 4b). Comprehensive measurements of the 
morphological attributes of this species are documented 
in Table 3.

Etymology: The parasite encountered during the course 
of this research has been designated as Philometra arabiai. 
This name is derived from the habitat of the host organism, 
highlighting its association with the Arabian region.

Remarks
The current parasite’s presence is documented within the 

ovaries of Terapon jarbua, sourced from the sea waters of Karachi. 

Table 2. Philometra jarbuai (n.sp.) is compared to previously known Philometra sp. (Costa, 1845).

Parasites
P. jarbuai 

(n. sp.)

P.tenuicauda 
(Moravec and Justine, 

2009)

P.arafurensis 
(Moravec and 
Barton, 2018)

P.synagridis 
(Moravec et al., 

2020)

P.dissimilis 
(Moravec and 

Manoharan, 2016)

Host Terapon jarbua Lagocephalus sceleratus Lutjanus sebae Lutjanus synagris Johnius belangerii

Country Pakistan New Caledonia Australia Florida coast India

Gender Female Female Female Female Female

Length of parasite (247.7-253)
(04-0.5)

(290)(1.42) (220)(0.816) (152)(0.816) (171)(1.29)

Measurement of anterior inflation (0.08-0.12)
(0.094-0.106)

(0.109)(0.12) (0.16)(0.15) (0.163)(0.150) (0.109)

Measurement of posterior cylindrical 
part of esophagus

(1.23-1.34)
(0.07-0.15)

(1.41) (1.39) - (1.16)

Measurement of Intestine (248-249.7)
(0.106-0.254)

- - - -

Measurement of cephalic end (0.408-0.469) (0.381) (0.27) (0.272) -

Measurement of caudal end (0.36-0.44) - - - -

Location of Nerve ring (0.25-0.32) (0.367) (0.394) (0.313) (0.340)

Measurement of ventriculus (0.055-0.061)
(0.063-0.08)

(0.041)(0.109) (0.041)(0.109) (0.041)(0.136) (0.041)(0.109)

Ligament (1.56-1.63) (0.816) (0.816) (0.933) (1.238)
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Table 3. Philometra arabiai is compared to previously known species of the genus Philometra (Costa, 1845).

Parasites
Philometra arabiai 

(n. sp.)

P.brachiri 
(Moravec and Ali, 

2014)

P.haemulontis 
(Moravec et al., 

2020)

P.psettoditis 
(Moravec et al., 

2012)

P.mawsonae 
(Moravec and 
Barton, 2018)

Host Terapon jarbua Brachirus orientalis Haemulon 
plumierii 

and Haemulo 
aurolineatum

Psettodes erumei Lutjanus 
malabaricus

Country Pakistan Iraq Florida coast Indonesia Australia

Gender Female Female Female Female Female

Length of parasite (72-75.2)(0.4-0.7) (65-70)(0.5-0.78) (78-110)(0.4-0.7) (68)(0.29) (70-111)(0.7-0.9)

Measurement of anterior inflation (0.065-0.072) 
(0.04-0.2)

(0.078-0.09)
(0.06-0.07)

(0.096)(0.078) (0.1-0.2)(0.1-0.151)

Measurement of posterior 
cylindrical part of esophagus

(17.95-19.11)
(0.063-0.08)

(0.93) (1.09-1.43) (1.35) (1.2-1.4)

Intestine length (67.6)(0.08-0.106) - - - -

Measurement of cephalic portion (0.079-0.113) (0.136) (0.109-0.19) (0.95) (0.15-0.23)

Measurement of caudal portion (0.13-0.15) (0.19) - - (0.204-0.544)

Location of nerve ring (0.13-0.181) (0.286) (0.258-0.367) (0.326) (0.29-0.34)

Measurement of ventriculus - (0.03)(0.07) (0.03-0.04) 
(0.05-0.08)

(0.009)(0.03) (0.02-0.05) 
(0.081-0.1)

Measurement of Ligament (2.39) (1.8-5.1) (0.47-1.2) - (0.49-1.15)

Figure 4. The (a) is a lateral view of cephalic extremity of Philometra arabiai (×10) and (b) is lateral view of caudal extremity of Philometra 
arabiai (×10) and (c) is drawing of lateral view cephalic extremity of Philometra arabiai (d) drawing of lateral view caudal extremity 
of P.arabiai.
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This discovery is noteworthy among other recorded species, 
which include P. brachiri (Moravec and Ali, 2014) 
P. haemulontis (Moravec et al., 2020) P. psettoditis (Moravec 
and Barton, 2018) and P. mawsonae (Moravec et al., 
2012). Distinct morphological disparities are evident 
among these recorded Philometra species. Notably, 
the discovered parasite is larger in size compared to 
P. brachiri, P. psettoditis, and P. mawsonae. The oesophageal 
bulb of the observed specimen is smaller than that of 
P. haemulontis, P. psettodittis, and P. mawsonae, yet wider 
than in P. haemulontis and P. psettodittis. Importantly, 
the length of the oesophagus significantly exceeds that 
of the previously mentioned species. In contrast to the 
aforementioned species, the nerve ring encircling the 
oesophagus is situated closer to the anterior end.

While the caudal end is slightly smaller than that 
of P. mawsonae, the cephalic end does not surpass the 
dimensions of the aforementioned species. Notably, the 
intestinal ligament is larger than that observed in any 
nearby species. Based on the distinctive variations in these 
morphological traits, this species has been distinguished as 

a new entity and designated the name Philometra arabiai. 
This nomenclature aptly reflects the species’ connection 
to the Arabian habitat of its host.

3.4. Philometra karachii (n.sp.) (Figures 5a-d)

Host: Terapon jarbua (Forsskal, 1775)
Area where collected: Karachi coast, Pakistan
Organ in host where found: Gonads (Ovary)
Recovered specimen: 55
Male Unknown
Female Morphology: The observed parasite stands out 

due to its distinct brown intestine, which is a noteworthy 
feature. The cuticle on the cephalic portion exhibits 
striations, whereas the cuticle on the caudal portion 
appears smooth (as shown in Figure 5a). Upon entering 
the intestine, the esophagus bifurcates. Both ends of the 
parasite host ovaries, while the uterus contains eggs. 
The anterior extremity of the parasite is broader than 
its posterior counterpart (refer to Figure 5b). Detailed 
measurements of the species’ morphological characteristics 
are cataloged in Table 4.

Figure 5. The (a) is a lateral view of cephalic extremity of Philometra karachii (×10) and (b) is lateral view of caudal portion of Philometra 
karachii (×4) sand (c) drawing of lateral view of cephalic extremity of P. karachii and (d) is drawing of lateral view of caudal extremity 
of P. karachii.
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Etymology: The parasite has been identified as 
Philometra karachii. This precise nomenclature is derived 
from the location of the host fish, further solidifying its 
association with the marine waters of Karachi.

Remarks:
Other-species: The genus Philometra encompasses a 

diverse array of parasites observed across the globe. Among 
these, Philometra karachii has been identified within the 
marine waters of Pakistan, specifically from the host fish 
Terapon jarbua. Notable among the documented species 
are P. carolinensis (Moravec et al., 2006) and P. kiddakoi 
(Moravec et al., 2017). Comparative examination reveals 
distinctive traits within Philometra karachii. Notably, 
its length is smaller than that of Philometra kidakoi sp. 
The oesophagus of Philometra karachii is narrower and 
thinner than in the previously mentioned species, as is 
the length of its anterior portion. In contrast, it is wider at 
both the caudal and cephalic ends compared to Philometra 
kidakoi sp. Moreover, a larger ventriculus is observed in 
Philometra karachii in comparison to Philometra kidakoi. 
These unique morphological distinctions highlight the 
specific characteristics of Philometra karachii, differentiating 
it from its counterparts within the same genus.

3.5. Philometra awarii (n.sp.) (Figures 6a-d)

Host: Terapon jarbua (Forsskal, 1775)
Area where collected: Karachi coast, Pakistan
Organ in host where found: Gonads (Ovary)
Recovered specimen: 75
Male Unknown
Female morphology: The identified parasite is 

characterized by its elongated, transparent, and cuticle-
free appearance. The anterior end is flattened, while the 
posterior portion presents a rounded configuration. Of 

significance, the ovary can be observed lying longitudinally 
within the anterior part, while it coils within the posterior 
portion. Notably, eggs are present within the uterus 
(as depicted in Figures 6a and 6b). Comprehensive 
measurements of this species’ morphological attributes 
are outlined in Table 5.

Etymology: The parasite has been designated as 
Philometra awarii. This specific nomenclature draws a 
direct connection to the renowned city structure where the 
host fish was discovered, further solidifying its association 
with its habitat.

Remarks
Other Discovered Species: Among the recorded 

species, notable ones include P. brachiri (Bakenhaster 
and Bullard, 2014) Philometra rara (Moravec et al., 2017) 
and P. haemulontis (Moravec et al., 2020), In Philometra 
awarii (n.sp.), several morphological distinctions are 
apparent. The length of the anterior portion of the 
esophagus is not significantly larger when compared 
to the aforementioned species. The esophagus itself is 
elongated compared to P. brachiri but smaller than both 
Philometra rara and P. haemulontis. The cephalic portion 
is wider than in P. brachiri and Philometra rara. However, 
the nerve ring is not anteriorly located, differentiating it 
from Philometra rara and P. haemulontis. The ventriculus 
is elongated in contrast to P. brachiri and P. haemulontis. 
Notably, the ligament is elongated when juxtaposed 
with the previously mentioned species. Given these 
distinctive variations in morphological features, the 
identified parasite is indeed a new species, designated 
as Philometra awarii. This recognition underscores the 
importance of comprehensive morphological analysis 
in distinguishing and cataloging different species within 
the Philometra genus.

Table 4. Philometra karachii is compared to previously known Philometra sp. (Costa, 1845).

Parasites P. karachii (n.sp.)
P.carolinensis 

(Moravec et al., 2006)
P.kiddakoi 

(Moravec et al., 2019)

Host Terapon jarbua Cynoscion nebulosus Gymnothorax kidako

Country Pakistan South Carolina, USA Japan

Gender Female Female Female

Length of parasite (114.8-130)(0.73-0.78) (115-156)(0.56-0.65) (135)(1.4)

Measurement of anterior inflation (0.058-0.09)(0.131-0.129) (0.66-0.63)(0.57-0.6) (0.09-0.15)

Measurement of posterior cylindrical part of esophagus (1.07-1.18)(0.096-0.110) (1.10-1.25) (1.44)(0.136)

Measurement of cephalic end (0.19-0.24) - (0.298)

Measurement of caudal end (0.297-0.387) (0.17)(0.24) (0.68)

Location of nerve ring (mm) (0.331-0.37) (0.204-0.286) (0.35)

Measurement of ventriculus (0.06-0.105) - (0.03)(0.09)

Measurement of ligament (2.462-2.721) (0.03) (0.68)

Vulval location (12.3-13) anterior - -
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Table 5. Philometra awarii is compared to previously known Philometra sp. (Costa, 1845).

Parasites
Philometra 

awarii (n.sp.)
P.brachiri 

(Moravec and Ali, 2014)
P.rara 

(Moravec et al., 2017)
P.haemulontis 

(Moravec et al., 2020)

Host Terapon jarbua Brachirus orientalis Hyporthodus haifensis Haemulon plumierii and 
H. aurolineatum

Country Pakistan Iraq Libya Florida coast

Gender Female Female Female Female

Length of parasite (63.6-73) 
(0.4-0.662)

(65-70)(0.5-0.8) (70)(0.69) (78-110)(0.4-0.7)

Measurement of anterior inflation (0.06-0.083) (0.08-0.16)(0.07-0.21) (0.057)(0.099) (0.078-0.09)(0.06-0.07)

Measurement of posterior cylindrical 
part of esophagus

(0.89-1.042) 
(0.05-0.091)

(0.7-1.4)(0.08-0.16) (1.04) (1.09-1.43)

Measurement of cephalic end (0.216-0.243) (0.12-0.21) (0.218) -

Measurement of caudal end (0.246-0.241) - - -

Postion of nerve ring (0.27-0.307) (0.25-0.28) (0.204) (0.258-0.367)

Measurement of ventriculus (0.044-0.054) 
(0.0818-0.0926)

(0.018-0.03)(0.05-0.08) (0.041)(0.082) (0.03-0.04)(0.05-0.08)

Measurement of ligament (0.614-0.638) (0.5-3.5) (0.462) (0.47-1.2)

Vulval position (6.01-6.48) - - -

Figure 6. The (a) is a lateral view of cephalic extremity of Philometra awarii (×10) and (b) is lateral view of caudal extremity of Philometra 
awarii (×10) and (c) is drawing of lateral view of cephalic end of P. awarii and (d) and drawing of lateral view of caudal end of P. awarii.
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4. Conclusion and Suggestions

In conclusion, the discovery of these nematodes within 
the marine waters of Pakistan signifies a novel addition 
to both host and geographical records. Environmental 
effects include imbalances in marine environment 
and the dumping of untreated sewage is also the main 
cause behind the outbreak of these parasites. Moreover, 
fish infested with parasites may put humans at risk 
for foodborne infections and other health problems. 
Philometra parasite outbreaks have enormous effects 
on fisheries, aquaculture, and population dynamics. 
Philometra infestations in fisheries can result in lower 
fishery yields because the parasites weaken the fish’s 
reproductive organs, which ultimately limit the number 
of fish that are available for fisheries. Given the significant 
detrimental impacts caused by these parasites, their 
control and prevention hold paramount importance. 
The Philometrid nematodes are still poorly understood 
due to the challenges in researching them, brought on by 
their unique physical and biological characteristics due 
to this their identification is frequently challenging for 
researchers. The need for proactive measures to manage 
these parasites is evident. In light of these findings, it is 
highly recommended that efforts be directed towards 
the exploration, identification, and reporting of new and 
existing species of Philometra nematodes across various 
geographical regions within Pakistan and beyond. By 
extending research efforts, we can better understand 
the distribution and prevalence of these fish parasites, 
ultimately contributing to their effective eradication. 
This collaborative approach holds potential to safeguard 
marine ecosystems and the fish populations they sustain. 
This research would be helpful for the documentation 
and enhancement of nematode fauna in Pakistan. The 
growing global consumption and diversity of seafood, 
especially raw or undercooked fish, raises the danger of 
parasitic disease transmission. To solve today’s difficulties, 
understanding the biology and ecology of these parasites 
in multidisciplinary research is required to address the 
pathogenicity of these ever-changing environments.
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