


Morphological identification of Physaloptera praeputialis in a stray cat (Felis catus) from Northern India
Abstract
This study documents the confirmed occurrence of Physaloptera praeputialis, a spirurid stomach worm, in a stray domestic cat (Felis catus) from Mathura, Uttar Pradesh, Northern India. A total of eleven adult nematodes (4 males, 7 females), ranging from 1.4 to 4.8 cm in length, were recovered from the gastric mucosa during necropsy conducted following road accident-induced mortality. Gross pathological findings included marked congestion, edema, and thickening of the gastric lining, with multiple worms embedded in the mucosa. Morphological examination of the nematodes revealed key diagnostic features: pale pink coloration, three prominent anterior lips bearing internal teeth, a robust muscular pharynx, and thick-shelled embryonated eggs (29–41 µm × 23–39 µm). Notably, females exhibited a brown cementing ring around the vulva, and both sexes displayed prepuce-like cuticular extensions at the posterior end distinctive traits confirming the species as P. praeputialis.
Coprological analysis further validated the diagnosis by revealing eggs consistent with published descriptions. Although P. praeputialis is globally distributed, reports from India remain sparse, and particularly rare in stray feline populations. This case adds to the limited national data and suggests a likely underestimation of the parasite’s prevalence due to lack of routine parasitological surveillance and limited diagnostic capacity in free-ranging animal populations. The findings underscore the importance of morphological diagnostics, especially in resource-limited settings lacking molecular tools. They also highlight the necessity for regular parasitic screening and deworming programs for stray cats to reduce potential veterinary and zoonotic health risks. Enhanced monitoring and ecological studies are warranted to clarify host-vector dynamics, improve control strategies, and better understand the distribution of this neglected but significant parasite in India.
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Introduction

The genus Physaloptera belongs to the family Physalopteridae within the order Spirurida and comprises spirurid nematodes that parasitize the gastrointestinal tract of a wide range of terrestrial vertebrates, with the notable exception of fish. These nematodes are distinguished by their robust body structure, characteristic cephalic morphology, and indirect life cycle involving both invertebrate and vertebrate hosts. Among the various organs parasitized by these nematodes, the stomach remains the primary predilection site, where their presence is often associated with significant pathological consequences including chronic gastritis, mucosal erosion, vomiting, anorexia, and progressive weight loss, especially in heavily infected hosts (Bowman et al., 2020).
Among domestic and wild felids, Physaloptera praeputialis and Physaloptera rara are the most frequently reported species. Of these, P. praeputialis appears to exhibit a broader host range and is considered more prevalent in domestic cats, especially in tropical and subtropical regions (Tiekotter, 1981). Morphologically, P. praeputialis is characterized by distinct features such as three large cephalic lips with internal teeth, a stout muscular pharynx, and in females, a conspicuous brown cementing ring near the vulva. Despite its cosmopolitan distribution, including reports from North and South America, Africa, Europe, and Asia, the available literature suggests that confirmed cases of P. praeputialis infection in felines from India remain remarkably limited.
A few scattered reports have documented the presence of P. praeputialis in stray and wild felids from select regions across India. These include isolated cases in domestic cats from New Delhi , Hisar (Gupta & Gupta, 2020), and Mizoram. In wild felids, the parasite has been reported from the Royal Bengal tiger (Panthera tigris tigris) and the Indian leopard (Panthera pardus fusca) in Odisha (Mahali et al., 2010). Internationally, it has been detected in the mountain lion (Puma concolor) from North America (Guerrero et al., 2010), stray cats in Egypt (Mohamadain & Ammar, 2012), and the jaguarundi (Herpailurus yagouaroundi) in Brazil (Quadros et al., 2014). These sporadic findings not only indicate a wide host spectrum but also underscore the likely underestimation of this parasite’s prevalence, particularly in neglected animal populations such as stray or feral cats, which are rarely subject to routine veterinary assessment or necropsy.

Physaloptera species follow a complex indirect life cycle that requires an arthropod intermediate host typically beetles, crickets, or cockroaches and occasionally involves paratenic hosts such as rodents, reptiles, or amphibians. Felines become infected upon ingestion of either infected intermediate or paratenic hosts, allowing the larvae to develop into mature adults in the host’s stomach. Once attached to the gastric mucosa, these nematodes cause localized mechanical trauma, hemorrhage, and chronic inflammation, which can impair digestive functions and compromise the animal's general health (Naem & Asadi, 2013).
In urban and peri-urban environments where stray cats scavenge and hunt small prey the abundance of potential arthropod vectors and paratenic hosts enhances the risk of infection. However, due to the often asymptomatic or nonspecific clinical presentation and limited access to diagnostic infrastructure, infections with P. praeputialis in stray cats frequently go undetected. A recent milestone study by Maharana et al. (2021) provided the first molecular confirmation of P. praeputialis in Indian cats, combining morphological and genetic tools to overcome diagnostic ambiguities and set a precedent for future surveillance efforts.
Given the zoonotic potential of spirurid nematodes, even if currently hypothetical in the case of P. praeputialis, and the public health implications of close human-cat interactions, especially in densely populated urban centers, a deeper understanding of its epidemiology is essential. Therefore, this study aims to contribute to the growing but still limited body of knowledge on feline spirurid infections by documenting the occurrence of Physaloptera praeputialis in a stray cat from Mathura, Uttar Pradesh, India. The nematodes were recovered during routine necropsy, and detailed morphological characterization was undertaken to establish species-level identification. The findings underscore the importance of incorporating parasitological assessments into routine health management practices for stray animal populations and call for expanded regional surveillance to better understand the parasite’s distribution and potential health impacts.
Materials and Methods
1. Collection and Necropsy of the Host
A deceased female stray cat (Felis catus), weighing approximately 3 kg, was found within the premises of the College of Veterinary Science and Animal Husbandry, DUVASU, Mathura, Uttar Pradesh (Fig. 1A). The animal bore visible external injuries indicative of trauma likely resulting from a road traffic accident. As part of an ongoing helminthological surveillance program aimed at monitoring endoparasitic infections in feral and stray feline populations in the region, the carcass was promptly collected and transported under hygienic conditions to the Department of Veterinary Parasitology for detailed examination.
Upon arrival, the carcass was subjected to a systematic necropsy with specific attention to the gastrointestinal tract. The stomach was isolated by carefully excising it from the surrounding tissues and was then opened longitudinally along the greater curvature. On gross inspection, the gastric mucosa appeared markedly thickened, hyperemic, and oedematous. Multiple nematodes, pinkish-white in coloration and actively motile, were found tightly adhered to the gastric mucosa, indicating an active parasitic infection. A total of eleven adult worms (four males and seven females) were manually collected for further analysis.
2. Parasite Recovery and Morphological Identification
The recovered nematodes were gently detached using fine-tipped forceps to minimize structural damage and were immediately rinsed multiple times in phosphate-buffered saline (PBS; pH 7.2) to eliminate adherent mucus, blood, and tissue debris. After cleansing, the specimens were fixed in 10% neutral buffered formalin to preserve their morphology for subsequent microscopic analysis.
Selected nematodes were processed for morphological identification by being cleared in lactophenol, which rendered internal structures more visible under the microscope. Detailed morphological examination was conducted using both compound and stereo microscopes. Key taxonomic features were evaluated, including: Cephalic structures (presence of three large lips with centrally positioned internal teeth), Shape and structure of oral papillae, Robust muscular pharynx, Reproductive structures in both sexes (especially the conspicuous brown cementing ring around the vulvar region in females), Presence of a prepuce-like cuticular extension at the posterior end in both sexes, General body size and coloration.

Photomicrographs of diagnostic features were captured using a digital camera attached to the microscope setup for documentation and confirmation purposes. Taxonomic identification of the nematodes was carried out based on the keys provided by Soulsby (1982) and Anderson et al. (2009), and cross-referenced with species-specific morphological descriptions published for Physaloptera spp. by Tiekotter (1981), and Maharana et al. (2021).
3. Coprological Examination
To complement morphological identification, a representative fecal sample was obtained directly from the intestinal lumen of the necropsied cat. The sample was subjected to qualitative parasitological examination using the standard salt flotation technique as described by Soulsby (1982). Approximately 2 grams of feces were homogenized in saturated sodium chloride (NaCl) solution and filtered through fine mesh to eliminate particulate matter. The resulting suspension was transferred to a test tube and filled until a convex meniscus formed. A clean coverslip was gently placed over the top and allowed to sit undisturbed for 15–20 minutes to allow ova to float and adhere to the surface.
The coverslip was then transferred to a glass slide and examined under a light microscope at 10× and 40× magnification. Characteristic Physaloptera eggs were identified by their thick shell, oval shape, and the presence of a fully developed larva within. Morphometric measurements of the eggs were taken using a calibrated micrometer eyepiece and ranged from 29–41 µm in length and 23–39 µm in width, which corresponded with published descriptions for Physaloptera praeputialis  eggs (Linstow, 1889; Naem et al., 2006).
This multi-modal diagnostic approach combining detailed morphological features of adult nematodes, and coprological egg identification enabled definitive diagnosis of Physaloptera praeputialis infection in the stray cat from Mathura.
Results
Gross post-mortem examination of the excised stomach from the stray domestic cat revealed significant pathological alterations consistent with parasitic gastritis. The gastric mucosa exhibited notable thickening, congestion, and oedema, particularly in the fundic and pyloric regions. Upon dissection, a total of eleven actively motile nematodes were recovered, partially embedded within the mucosal lining. These nematodes were light pink in color, cylindrical, and ranged in length from approximately 1.4 cm to 4.8 cm. Their localization within the gastric lining suggested a tissue-invasive behavior, and their motility upon removal indicated viability at the time of necropsy.
Morphologically, adult female worms displayed a distinctive dark brown cementing ring encircling the vulvar region, a hallmark diagnostic feature of Physaloptera praeputialis (Tiekotter, 1981; Naem et al., 2006; Maharana et al., 2021). Additionally, both male and female specimens exhibited a characteristic posterior cuticular extension resembling a prepuce (Fig. 1C), which further corroborated species-level identification (Maharana et al., 2021).
Microscopic analysis of the worms, cleared using lactophenol, revealed classical diagnostic features of the genus Physaloptera. The anterior end (Fig. 1B) bore three prominent triangular lips, each equipped with centrally located internal teeth. These lips were followed by a short and stout muscular pharynx features aligning precisely with published morphological descriptions of P. praeputialis (Soulsby, 1982; Anderson et al., 2009; Naem et al., 2006). These traits were found to be consistent across all specimens examined, thereby excluding other closely related spirurid genera.
Complementary coprological examination of intestinal contents using the salt flotation technique revealed numerous thick-shelled, oval eggs with well-developed coiled larvae inside. Egg measurements ranged from 29–41 µm in length and 23–39 µm in width, conforming to the standard size range of P. praeputialis eggs as previously documented (Naem et al., 2006; Maharana et al., 2021). The presence of embryonated eggs further confirmed active female reproductive capability and ongoing gastric infection at the time of death.
Taken together, the integration of gross pathological findings, detailed morphological traits of adult nematodes, and diagnostic egg features allowed for definitive identification of the parasite as Physaloptera praeputialis. These results support earlier reports on the utility of classical parasitological methods for diagnosis, particularly in resource-limited or field-based investigations where molecular tools may not be readily available.
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Fig.1: A-Stray domestic cat (Felis catus) found dead; B&C-Anterior and posterior end of P. praeputialis D: Thick-shelled, oval eggs containing well-developed larvae
Discussion
Physaloptera praeputialis was first described by von Linstow in 1889 from a domestic cat in Brazil and has since been recognized as a cosmopolitan spirurid nematode. The species infects a broad range of felids and other carnivores across various continents, including North and South America, Europe, Southeast Asia, Africa, and Australia (Soulsby, 1982; Anderson et al., 2009). Its wide distribution is attributed to its ecological adaptability, indirect life cycle involving multiple hosts, and the ubiquity of intermediate arthropod hosts and paratenic vertebrates. Despite this global prevalence, documented occurrences in Indian domestic and stray cat populations remain sparse, and reports are geographically limited.
The present study provides the first morphological confirmation of P. praeputialis in a stray domestic cat (Felis catus) from Mathura, Uttar Pradesh. This finding significantly expands the known geographic distribution of the species within India, which was previously limited to a few reports from New Delhi, Hisar (Gupta & Gupta, 2020), and Mizoram. Moreover, earlier records primarily involved wild felids such as the Royal Bengal tiger (Panthera tigris tigris) and Indian leopard (Panthera pardus fusca) from Odisha (Mahali et al., 2010), thereby making this report notable in the context of urban and peri-urban feline parasitism.
The gastric pathology observed in the present case marked congestion, thickening, and oedema of the mucosa is consistent with the tissue-invasive and inflammatory nature of Physaloptera spp., which feed on host blood and mucosal secretions using robust cephalic structures (Naem & Asadi, 2013). Similar findings have been documented in earlier studies, where mucosal lesions were attributed to the firm attachment and burrowing behavior of adult worms (Naem et al., 2006; Maharana et al., 2021). Such pathological changes, although often subclinical, may predispose the host to gastrointestinal dysfunction, impaired nutrient absorption, and chronic morbidity, particularly in immunocompromised or heavily parasitized animals.
The diagnosis in this case was based solely on morphological analysis, as molecular tools were unavailable. Nonetheless, the identification was confidently established through a combination of distinct and well-documented morphological traits. These included the presence of three prominent cephalic lips bearing internal teeth, a stout muscular pharynx, thick-shelled embryonated eggs, a conspicuous brown cementing ring around the vulvar region in females, and the unique prepuce-like posterior cuticular extensions observed in both sexes. These features are hallmark characteristics of P. praeputialis and align closely with descriptions in standard parasitological literature (Tiekotter, 1981; Soulsby, 1982; Anderson et al., 2009; Maharana et al., 2021).
The complex indirect life cycle of Physaloptera praeputialis involves various insect intermediate hosts most commonly beetles, cockroaches, and crickets and a range of paratenic hosts including rodents, amphibians, and reptiles. Felines acquire infection through the ingestion of either of these infected hosts, allowing larval stages to develop into adult nematodes within the stomach. Urban environments, such as Mathura, with their high density of stray animals and rich arthropod biodiversity, offer ample opportunities for this transmission cycle to perpetuate. Yet, ecological relationships between these hosts in Indian settings remain poorly studied.
The limited number of reported cases in India likely reflects an underestimation of the true prevalence of P. praeputialis. This underreporting may be attributed to several factors, including the non-specific clinical manifestations of infection, minimal access to veterinary care for stray animals, the lack of routine post-mortem surveillance, and inadequate diagnostic infrastructure in many field settings. As infections with P. praeputialis are often discovered incidentally during necropsy such as in this study the importance of systematic post-mortem parasitological screening of stray and feral animals cannot be overstated.
Despite its relatively low profile, P. praeputialis is of considerable veterinary importance. Infected cats may exhibit chronic vomiting, anorexia, gastritis, or weight loss, especially in high parasite burdens (Naem et al., 2006). These clinical signs can be mistaken for more common gastrointestinal disorders, leading to misdiagnosis or neglect of the underlying parasitic etiology. Furthermore, while zoonotic transmission of Physaloptera spp. to humans is rare and remains primarily speculative, the potential for incidental human infection through ingestion of infected insect or paratenic hosts cannot be completely ruled out, particularly in urban areas with close contact between humans, stray cats, and vectors.
The present study not only reinforces the diagnostic utility of morphological features in parasite identification especially when molecular techniques are not accessible but also emphasizes the urgent need for broader surveillance programs. Region-specific parasitological studies are warranted to map the distribution of P. praeputialis, explore host-vector ecology, and establish appropriate prevention and control strategies. Moreover, increased awareness among veterinarians, public health workers, and animal welfare agencies is essential for implementing regular deworming protocols and health interventions in stray feline populations, which remain largely underserved.
In summary, this report contributes new regional data on P. praeputialis in India and highlights both the parasitological and public health implications of its presence in urban stray cats. The findings support the need for a more integrated approach to feline health monitoring, combining diagnostic vigilance, ecological studies, and public health preparedness.
Conclusion
This study contributes important morphological evidence of Physaloptera praeputialis infection in a previously unreported region of India and highlights the critical need for expanded surveillance, diagnostic training, and public health awareness. Future research should prioritize prevalence mapping and host-vector ecology to better understand the transmission dynamics and veterinary or zoonotic significance of this neglected parasite.
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