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Abstract 

This study presents a comparative analysis of parasitic infections in selected commercially important 

edible marine fish collected from coastal landing centres, viz., Ravindranath Tagore Beach and Majali. Parasitic 

infestations are the primary cause of infection or infestation on host; it leads to badly affect fish growth and its 

normal functions of the body, often consequential in significant profitable losses due to less market value. Two 

main landing centres such as Ravindranath Tagore and Majali were selected to assess the prevalence, intensity of 

the parasites in important marine food fishes. A total of 1,006 fish samples were examined and 868 were found 

infected with 593 parasites, indicative of five major groups such as Isopods (290), Dactylogyrus spp. (176), 

Caligus spp. (45), Nematodes (70), and other helminth parasites (12). Among 868 infected fish, the maximum 

parasite loads were noted in Rastrelliger kanagurta, Mugil cephalus, and Terapon jarbua. Most copepods family 

belongs to the Caligidae, while isopods were from Cymothoidae. Isopods and Dactylogyrus spp. were common 

across species, whereas Caligus spp. and helminth developmental stages were mainly found in Mugil cephalus, 

and nematodes were exclusive to Tylosurus crocodilus. It's been observed that the parasites mainly settled in gill 

lamellae, operculum, surfaces of the body, fins, and gut, attaching via hook or needle-like appendages. 

Histopathological investigation revealed epithelial hyperplasia, excessive mucus secretion, lamellar fusion, and 

necrosis, it may leading to less oxygen uptake and systemic stress. The major findings highlight the significant 

prevalence, intensity, and pathological impacts of parasites on the host. This needs the continuous monitoring and 

for the effective management strategies to avoid secondary infections by the bacteria, virus and fungus in marine 

food fisheries. 
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Introduction 
Marine food fish are crucial for the global food security, human nutrition, and the financial benefit for 

the coastal communities. They provide high-quality proteins, omega-3 fatty acids, essential vitamins, and trace 

elements. Millions of people depend on them for their livelihoods through fisheries and aquaculture (FAO 2022; 

Rifat et al. 2023). However, parasitic infections gradually increasing and threatening the sustainability of these 

resources in both wild and cultured fish populations (Mustafa et al. 2024). 

Parasitic infestations/infections include wide range of organisms such as protozoans, monogeneans, 

trematodes, cestodes, nematodes, and parasitic crustaceans (Imran et al. 2021). These parasites may inhabits 

external surfaces such as skin, gills, and fins, as well as internal organs, and many possess complex life cycles 

that complicate control measures (Woo 2006). Moreover, environmental stressors such as temperature 

fluctuations, pollution, and excess numbers or high stocking densities can increase infections by weakening host 

immune defence system (Martyniuk et al. 2025). 

Parasitic infections bring major tissue damage, including physical damage/irritation, hemorrhage, 

necrosis, granuloma formation, and organ dysfunction due to the toxins released by the parasites through secretary 

products (Manoharan & Srinivasan 2017). All these directly effects on the growth rates, feed efficiency, and 

increase mortality of the fishes, particularly in aquaculture systems (Roberts 2012). Furthermore, zoonotic 

parasites such as Anisakis, Diphyllobothrium, and Clonorchis represent significant public health concerns, 

particularly in light of the increasing global consumption of raw or inadequately cooked fish (Carlos et al. 2011; 

Chai et al. 2005).  

Despite their significance, comprehensive pathological investigations of parasites affecting marine food 

fish are still scarce, especially in regions with high biodiversity and strong reliance on fisheries. The majority of 

existing studies emphasize taxonomy and prevalence, whereas in-depth histopathological analyses that clarify 

host–parasite interactions and mechanisms of disease development remain relatively limited (Imran et al. 2021; 

Buchmann 2012). 

Most of the marine parasites are introduced from wild fish populations. These are transferred/affecting 

marine food fishes and finally end result in substantial economic losses to fishermen and farmers in both marine 

aquaculture systems and capture fisheries. Therefore, the present study was undertaken with two primary 

objectives: to isolate and identify parasitic species and to evaluate their pathological effects on fish tissues along 

the Karwar coast. By combining morphotaxonomic identification with histological analysis, this study aims to 

document parasite-induced tissue lesions and host immune responses, thereby contributing to improved 

aquaculture health management and enhanced seafood safety.  

Materials and Methodology 
Sampling areas: Fish samples were collected from coastal sites along the Karwar coast, including Ravindranath 

Tagore Beach (14°48′40″ N, 74°07′31″ E) and Majali (14°48′40″ N, 74°05′57″ E), India. The study on the marine 

food fishes was carried out over a three-month period from April to June 2025. 

Collection of Samples: The fish samples were collected on a regular basis once in week. In each sampling an average 

of twenty fishes of each species collected according to the fish catch, the catch includes Thryssa mystax, Mugil 

cephalus, Rastrelliger kanagurta, Terapon jarbua, and Tylosurus crocodiles and they were collected in 

moribund condition. The fishes were brought to the laboratory and the total length body weightof fishes were taken. 

The vital organs like skin, intestine, kidney and gills were examined for the presence of different parasites (Ramudu et 

al. 2026). External structures (gills, fins, scales, operculum, mucus) were examined under a microscope after careful 

removal and transfer to saline. Each fin and gill arch was inspected individually. Scales were scraped to detect 

ectoparasites. This ensured thorough and accurate parasite identification. 

Fixation and Preservation: External parasites were removed by gently scraping the mucus layer with a scalpel, mixed 

with 0.9% saline, mounted on slides, and examined under microscope (Carl Zeiss MicroImaging GmbH, Axio, 

Germany). For gill parasites, especially monogeneans, gill arches were excised, scraped in saline, and parasites were 

mounted for observation.  

Determination of Parasitic Frequency Index (PFI): PFI was calculated as the percentage of hosts infected with 

a specific parasite species relative to the total number of hosts examined in the study area, following the methods 

described by Ramudu and Dash (2013, 2016) and Ramudu and Rathod (2024). 

Determination of Severity of Infection/Infestation: In this study, the severity of infection was determined 

following the generalized classification scheme proposed by Ramudu and Dash (2013, 2016) and Lightner (1993).  

Histopathology: Infested/parasitized tissues were fixed in 10% Neutral Buffered Formalin (NBF) for 24 h, 

followed by transfer to fresh 10% NBF for an additional 1 h, and subsequently histopathological processing was 

carried out according to the protocol described by Roberts (2012). Prepared slides were examined and colour 

photomicrographs at different magnifications were taken using a binocular phase-contrast microscope equipped 

with an integrated digital camera (Carl Zeiss MicroImaging GmbH, Axio, Germany), to document the observed 

pathological alterations. 

 



Aravinda et al., 2026/ J. Livestock Sci. 17: 862-869 

864 

 

Results 
A total of 1,006 specimens from five important marine food fish which includes Thryssa mystax, Mugil 

cephalus, Rastrelliger kanagurta, Terapon jarbua, and Tylosurus crocodiles were collected from Ravindranath 

Tagore landing centre and Majali in the Karnataka coast over a three-month period (April to June 2025). Among 

these, 868 fish (86.3%) were infected, with 593 parasites identified across five groups: Isopods (n=290), 

Dactylogyrus spp. (n=176), Caligus spp. (n=45), Nematodes (n=70), and helminth larvae (n=12).  

Isopods (family Cymothoidae) and Dactylogyrus spp. were widespread across all host species, 

commonly attaching to gills and skin. Caligus spp. and helminth developmental stages showed strong host 

specificity, occurring predominantly in M. Cephalus (Fig.13), while nematodes were exclusively found in T. 

crocodilus. The highest parasite loads were recorded in R. kanagurta, M. cephalus, and T. Jarbua. In the current 

study parasites were observed on gills, followed by skin, fins, and gut, this indicates site-specific preferences by 

the parasites for their feeding.  

Mean Intensity: Parasites per infected fish varied across hosts. M. cephalus showed the highest Isopod intensity 

(1.50) in the month of May, while T. jarbua had the lowest (0.50) in the month of, April, (Fig.12). T. jarbua also 

had the peak intensity (1.00) in the month of June with Dactylogyrus spp. flukes. Caligus spp. in M. cephalus 

exhibited moderate intensity (0.67) in the month June, T. crocodilus recorded the highest intensity with Nematodes 

(2.50) in April month, this indicating severe infections in affected individual populations (Fig.1 & 2). 

Severity: As per our observations severity, always recorded as 0.5 throughout the study, it indicates a uniform 

impact on host per parasite, likely a standardized measure in the study. This consistency indicates that variations 

in the impact of infection are primarily influenced by PFI (%) and mean intensity, rather than by differences in 

severity scores. 

Prevalence / Parasitic Frequency Index (PFI %): The prevalence of the parasites was changing with different 

species and season. T. jarbua showed the highest Isopod PFI (90.91%, June), indicating high susceptibility, 

followed by R. kanagurta (69.23%, May). Lower Isopod PFI was recorded in T. mystax (27.78%, June) and T. 

crocodilus (35.71%, April). Dactylogyrus spp. infected all species, peaking in T. jarbua (46%, May). Caligus spp. 

were exclusive to M. cephalus, with PFI increasing from 30.77% (April) to 44.12% (June). Nematodes were found 

only in T. crocodilus (30.77%, June). Developmental helminths were detected at low levels in M. cephalus 

(11.43%, May) and R. kanagurta.  
Monthly trends:  Parasitic infections generally increased from April to June. T. jarbua showed a consistent rise 

in prevalence of the Isopod (76.92% to 90.91%) parasites, while R. kanagurta peaked in May (69.23%) before a 

slight decline. Dactylogyrus sp. prevalence rose in both Mugil cephalus (24.62% to 36.76%) and T. jarbua 

(30.77% to 45.45%). Caligus spp. infections in M. cephalus also increased, suggesting a seasonal influence on 

parasite prevalence.  

Histopathological Observations 

Gill: Gill tissues infected with Dactylogyrus spp. (Fig. 14), Caligus spp.  showed pronounced epithelial 

hyperplasia, lamellar fusion and curling. Inflammatory cell infiltration and mucus hypersecretion were evident. 

Similar pathological changes were also observed in Isopod-infected gills, along with tissue necrosis and mild 

oedema (Fig. 3-5).  

Gut: Helminth developmental stages of parasites induced mucosal hyperplasia and thickening in the gut, 

accompanied by dense inflammatory infiltration and localized necrosis. Oedema disrupted the normal tissue 

architecture, suggesting impaired nutrient absorption and digestive function due to parasite-induced damage (Fig. 

6 - 8). 

Kidney: Infected fish kidney tissues exhibited hyperplasia of the renal tubules, inflammatory infiltration, oedema, 

and necrotic lesions. (Fig. 9-11).  

 
Fig. 1. PFI (%) and Mean Intensity of Isopod parasites among different fish species. 
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Fig. 2. PFI (%) and Mean Intensity of Dactylogyrus sp. parasites among different fish species. 

Discussion 
This study provides important insights into the dynamics of parasitic infections (Fig.12-14) in five marine 

food fish species such as T.mystax, M. cephalus, R. kanagurta, T. jarbua, and T. Crocodiles highlighting monthly 

and seasonal trends in parasite occurrence, as well as the prevalence and intensity of infections. Similar kind of 

seasonal parasitic study reported in the Indian mackerel associated with a secondary bacterial infection (Ramudu 

and Rathod 2024) 

The highest isopod prevalence (90.91% in June) was recorded in T. jarbua, likely reflecting its habitat 

preference and feeding behavior. In R. kanagurta, highest prevalence noted in the month May, suggesting that 

environmental factors such as temperature and availability host in number may influence parasite transmission. 

These findings are corroborated with the previous studies (Ramudu and Rathod 2024). M. cephalus was observed 

infected with only Caligus spp., showed a clear seasonal increase, whereas Dactylogyrus spp. flukes were widely 

spread among the other hosts, with the highest PFI (%) observed in T. jarbua. Nematode parasites were limited to 

T. crocodilus, this indicating a high degree of host specificity. Similar kind of prevalence and intensity of the 

parasites reported in the Edible Fishes Landing at Karachi Fish Harbour (Shaheena and Zarrien 2012)  

Mean intensity data revealed that M. cephalus carried high isopod loads despite moderate prevalence, 

while T. crocodilus had intense nematode infections in fewer individuals. These differences highlight varying host 

susceptibility and immune responses. Parasitic infestations/Infection rates were gradually increased from April to 

June in the present study.  This may be coinciding with rising temperatures and pre-monsoon host aggregation 

factors that promote the parasite transmission. These observations are similar with Dey et al. (2022), who studied 

on Channa punctatus in low saline waters from the West Bengal. 

Gill tissues infected with Dactylogyrus spp., Caligus spp. showed pronounced epithelial hyperplasia, 

lamellar fusion and curling. Inflammatory cell infiltration and mucus hypersecretion were evident. Similar gill 

pathological alterations have been widely reported in parasitized marine and freshwater fishes. Infection with 

Dactylogyrus spp. is known to induce severe epithelial hyperplasia, lamellar fusion, curling, excessive mucus 

secretion, and inflammatory cell infiltration, which impair respiratory efficiency (Buchmann & Bresciani 2006; 

Paperna 1996). Mullets and perciform fishes infected with monogenean flukes showed similar histopathological 

lesions, including lamellar fusion and epithelial lifting (Roberts 2012). Caligus spp. parasites induced mucus 

hypersecretion, hyperplasia, epithelial erosion, haemorrhage in gill tissues, due to the parasite’s attachment and 

feeding activities. These findings are similar with the previous studies in different fishes (Abdelsalam et al. 2024). 

Gill damage caused by isopod parasites has also been noted, with lesions characterized by epithelial disruption, 

necrosis, oedema, and localized Inflammatory responses at the attachment site (Rameshkumar & Ravichandran 

2014; Ravichandran et al. 2010). These kinds of reactions of pathological changes affect the regular normal 

function of gill and induce host susceptibility to secondary bacterial, viral infections, ultimately affecting fish 

health/growth and survival. 

Developmental stages of helminth parasites were found in the gastrointestinal tract of these marine food 

fishes. In the present study, helminth infections showed distinct mucosal hyperplasia and thickening of the 

intestinal wall, with dense inflammatory cell infiltration and necrosis. Similar intestinal lesions have been 

documented by the Paperna (1996) and Roberts (2012), where prolonged mechanical irritation and parasite 

attachment trigger host inflammatory responses due to the cestodes, nematodes, and acanthocephalans.  

Chronic infection due to the helminth parasites with similar pathological  lesions  in Mugil cephalus, 

Chanos chanos, and Rastrelliger spp. were published in 2010 (Ravichandran et al. 2010). These kinds of 

alterations may affect the digestive performance and also weaken the host immunity and increase susceptibility 

to other bacterial infections. The present findings corroborate earlier observations (James 2022), in this highlights 

the pathological importance of helminth infections in fishes, advising the need for regular monitoring of parasites 

to ensure fish health as well as human health for the sustainability and seafood safety. 

27.78

36.76

30.67

45.45

18.46

0.52 0.4 0.43 1 0.42
0

10

20

30

40

50

Thryssa mystax Mugil cephalus Rastrelliger

kanagurta

Terapon jarbua Tylosurus

crocodilus

Dactylogyrus sp. PFI (%) Dactylogyrus sp. Mean Intensity



Aravinda et al., 2026/ J. Livestock Sci. 17: 862-869 

866 

 

 
 

Fig.3 Wet mounts of normal gill structure (50x). Fig 6 Normal structure of gut tissue of T.crocodilus (50x). 

 

 

Fig.4 Lamellar Fusion (Black arrow) and Inflammatory infiltration 

(Yellow arrow) in gill of Mugil cephalus (100x). 

Fig. 7 Inflammatory infiltration (Black arrow) & dense 

cellular accumulations (Yellow arrow) apparently seen 

(50x). 

  

Fig. 5 Datcylogyrous spp. parasite (Black arrow) attached to the gill 

lamellae (50x). 

Fig. 8 Mild oedema (Yellow arrow) & scattered necrotic 

zones seen (Black arrow) (50x).  

 

In the current study, histopathological alterations kidney tissues including hyperplasia of renal tubules, 

inflammatory cell infiltration, oedema, and focal necrosis. Similar pathological changes reported in different 

fishes infected with helminths and other metazoan parasites (Ali et al. 2009; Paperna 1996; Roberts 2012). Similar 

renal pathological changes have been reported in freshwater food fishes due to exposed to the parasitic stress 

(Kaur et al. 2016).  

 

Conclusion 

Parasitic infestation was greatly prevalent in marine food fishes in this study (868 of 1,006 specimens infected), 

with predominant gill pathology, including epithelial hyperplasia, lamellar fusion, and necrosis, etc.; infestation 

dynamics were governed by ecological factors, host availability, and host susceptibility. Regular parasitological 

monitoring is recommended for management strategies and policy frameworks for sustainable fisheries and 

aquaculture.  



Aravinda et al., 2026/ J. Livestock Sci. 17: 862-869 

867 

 

 

  

Fig.9 Normal Kidney structure of Mugil cephalus (100x). Fig.12 Presence of isopod (Nerocila spp., Yellow arrow) in the 

abdomen of Terapon jarbua 

 
 

Fig.10 Necrosis (Yellow arrow) and heamocyte infiltration (green 

arrow) were seen in kidney tissues of Mugil cephalus (100x). 

Fig.13 Isolated Caligus spp. parasite from the gill of the Mugil 

cephalus 

  
Fig. 11 Hyperplasia and Inflammatory infiltration of cells (Yellow 

arrow) seen in the kidney of Mugil cephalus (100x). 

Fig.14. Higher magnification of gill with Datcylogyrous  spp. (100x) 
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