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INTRODUCTION 

 

The herpetofauna of Uzbekistan is ancient and genetically complex, with endemic species of 

significant importance for Central Asia and our republic. Therefore, studying the factors affecting 

the biological diversity, population density, and distribution of these species across the region is of 

practical significance. Specifically, parasitological diseases are considered one of these factors. 

Nematodes of the genus Oswaldocruzia Travassos, 1917 are parasites primarily inhabiting 

the small intestines of amphibians and reptiles. They are widespread among amphibians but also 

parasitize lizards and occasionally snakes. Representatives of this genus are distributed worldwide 

and include about 90 species (Ben Slimane et al., 1995, 1996a, b, 2016; Durette-Desset et al., 

2006; Bursey et al., 2007; Schotthoefer et al., 2009; Bursey & Goldberg, 2011; Svitin & 
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In this article, the morphological and molecular-genetic analysis of the nematode 

Oswaldocruzia filiformis Goeze, 1782, found in amphibians of Southern and Central 

Uzbekistan, was conducted. As a result of molecular-genetic analyses, 419 nucleotide 

pairs of the mitochondrial DNA coi region were isolated and sequenced using PCR 

amplification. Consequently, the nematode O. filiformis_uz was compared with NCBI 

data and confirmed to match 99.5% with O. filiformis (MT300275). The obtained data 

and nucleotide analysis of species belonging to this genus in the NCBI database 

demonstrated that this species is a morphologically and molecular-genetically stable 

single species. Morphological and morphometric analyses revealed that the body of the 

nematode O. filiformis is thin, elongated, with a medium-width body, and the cephalic 

vesicles are located in the vesicle at the anterior end. The body length of male 

nematodes ranges from 6.3 to 8.2mm, with a width of 0.16 to 0.17mm, and their oral 

structure does not include lips. The esophagus length is 0.39 to 0.47mm, and the 

caudal bursa consists of three lobes and their ribs. The length of the spicules is 0.19 to 

0.25mm, and the gubernaculum is composed of several parts. Female nematodes are 

slightly larger, with a body length of 14.2 to 18.6mm, a width of 0.21 to 0.25mm, and 

an esophagus length of 0.46 to 0.49mm. The ovary was found to form rings in the 

anterior part of the uterus. 
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Kuzmin, 2012; Svitin & Gorobchishin, 2015; Svitin, 2017). Oswaldocruzia filiformis is widely 

distributed across Eurasia and is often found in amphibians belonging to the genera Bufotes and 

Rana (Petter & Quentin, 1976). Based on its life cycle, O. filiformis is a geonematode parasite. Its 

invasive larvae are found in soil or on plants (Tarasovskaya, 2009; Svitin & Gorobchishin, 2015). 

Amphibians and lizards may become infected with these nematodes when they accidentally ingest 

the parasitic larvae along with food. Many researchers suggest that the samples of O. filiformis 

found in snakes may represent cases of post-cyclic parasitism (Kirillov, 2000, 2010; Svitin & 

Kuzmin, 2012; Svitin & Gorobchishin, 2015). 

Due to the scarcity of initial information about O. filiformis and the morphological similarity 

of the Oswaldocruzia genus species in the Palearctic, most nematodes found in amphibians and rep-

tiles in Russia and European countries have been recorded as O. filiformis. These nematode speci-

mens may actually belong to several different species. The initial descriptions of Oswaldocruzia 

spp. were based on differences in spicules and the structure of the male caudal bursa (Travassos, 

1937; Ryzhikov et al., 1980; Vashetko & Siddikov, 1999; Kuchboev et al., 2002; Popiołek et al., 

2004, 2011; Okulewicz et al., 2014; Ikromov et al., 2023). Although nematodes belonging to the 

Oswaldocruzia genus share close morphological characteristics, they differ in molecular-genetic 

aspects (Anderson, 2000; Kuzmin et al., 2003; Nadler et al., 2011). 

At present, numerous molecular-genetic studies are being carried out on vertebrate and inver-

tebrate animals within the fauna of our republic, including nematodes (Amirov et al., 2021; Mir-

zaev, 2024), fish (Quvatov et al., 2023; Ubaydullayev et al., 2025) and insects (Kadirov et al., 

2024; Kimyonazarov et al., 2024), which have all been studied at the molecular level. 

The purpose of this study is to identify and describe the morphological and molecular-

genetic characteristics of the nematode O. filiformis found in amphibians living in the southern and 

central regions of Uzbekistan. 

 

MATERIALS AND METHODS 

 

Sample collection 

To carry out these morphological and molecular-genetic research works, amphibians (B. 

pewzowi, B. turanensis, P. terentievi) living in the southern (Kashkadarya, Surkhandarya) and 

central (Bukhara, Navoi) regions of Uzbekistan were collected during 2024-2025. Their internal 

organs, especially intestines, were examined under a microscope for helminthological analysis 

(Skryabin, 1928). The collected nematodes were fixed in 70% alcohol flasks. Permanent and 

temporary preparations were made from the collected samples for morphological analysis. 

Morphological research method 

Fixed nematodes were measured using a microscope for morphological dimensions (body 

length, oral capsule, spicules, tail shape) and identified based on diagnostic features. The 

morphological and morphometric analysis of nematode samples was conducted based on the 

literature (Travassos, 1937; Ryzhikov et al., 1980; Ben Slimane et al., 1995; Anderson, 2000; 

Kirillov, 2000, 2010; Kuzmin et al., 2003; Durette-Desset et al., 2006; Bursey C.R. et al., 2007; 

Popiołek et al., 2011; Svitin & Gorobchishin, 2015; Okulewicz et al., 2016). 

Molecular phylogenetic research method 
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For molecular-genetic research, fragments of the coi region of mitochondrial DNA (mt-dna) 

were isolated from the nematode species mentioned above. For this purpose, 3 samples of O. 

filiformis nematodes were taken, and genomic DNA was extracted using the GeneJET Genomic 

DNA reagent kit. 

The nucleotide fragments of the coi region of mitochondrial DNA (mt-dna) of nematodes 

were isolated using LCO forward (5'-GGTCAACAAATCATAAAGATATTGG-3') and HCO reverse 

(5'-TAAACTTCAGGGTGACCAAAAAATCA-3') primers, which are commonly used in molecular 

taxonomy. To perform polymerase chain reaction (PCR), a master-mix was prepared as follows: 

13.2µL of bidistilled water, 2µL of 10× PCR buffer, 0.4µL of dNTP, 1.0µL of LCO-F, 1.0µL of 

HCO-R, 2µL of DNA, and 0.4µL of Taq polymerase were added. The PCR amplification sequence 

for the coi region fragments of mt-dna was carried out according to the following procedure (Table 

1). 

Table 1. Sequence of PCR reaction for the coi region fragments of mitochondrial DNA 

Reaction Step Temperature (°C), step, cycle Time 

PCR 

Initial denaturation 94 - 95 2-5 minutes 

Denaturation 94° 

35 cycles 

30 seconds 

Annealing 45-50° 30 seconds 

Elongation 72° 60 seconds 

Final elongation 72° 5-10 minutes 

Storage 4° ∞ 

To determine the presence of DNA in the samples obtained from PCR, gel electrophoresis was 

performed at 100 V, 80-100 mA for 15-20 minutes on a 1.5% agarose gel. To purify the DNA in the 

PCR products, the BioSpin Gel Extraction kit was used. DNA sequencing was carried out using the 

ABI PRISM® BigDye™ Terminator v. 3.1 reagent kit, and the reaction products were recorded on 

an ABI PRISM 3100-Avant automated sequencer (Moscow, Russia). Analysis of the obtained 

nucleotide sequences was performed using specialized computer software such as Bioedit and 

Clustal W. 

 

RESULTS AND DISCUSSION 

 

Morphological research results 

The body of O. filiformis nematodes is thin, elongated, with an average width, and the 

cephalic vesicles are located in the anterior end vesicle. The shape of the cephalic vesicle is 

variable, being either integral (undivided) or bipartite, consisting of an anterior (wider) and 

posterior (narrower) part. The posterior part can be smooth or can have transverse folds. The shape 

of the vesicle also varies among individual nematodes. The cuticle starts from the posterior part of 

the cephalic vesicle and extends along the entire body, forming continuous longitudinal folds. In 

some nematodes, the folds on the ventral side of the body in the anterior transverse sections of the 

esophagus are not distinctly visible (Fig. 1a, b). 
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Fig. 1. Oswaldocruzia filiformis Goeze, 1787 (original) nematode: a – Head vesicle; b – Anterior 

end of the body; c – Caudal bursa; d – Bursa ribs (dorsal arches) 

 

The body length of male nematodes is 6.3- 8.2mm, width 0.16- 0.17mm, and the mouth 

structure does not involve lips. The shape of the mouth is round, surrounded by 4 cuticular 

projections. The esophagus length is 0.39- 0.47mm, and the caudal bursa consists of three lobes and 

their ribs. The length of the spicules is 0.19- 0.25mm, and the gubernaculum is found to consist of 

several parts (Fig. 1). 

The body length of female nematodes is 14.2- 18.6mm, body width 0.21- 0.25mm, and 

esophagus length 0.46- 0.49mm. The ovary is located at the anterior part of the uterus, forming 

rings. The tip of the ovary is positioned at the posterior part of the uterus, situated before the vulva 

opening. The ovary length is 6.5-8.1 mm, and the uterus length is 1.5-2.8 mm. The egg 

circumference is 0.01-0.012 × 0.07 mm. Eggs at the anterior end of the uterus mature earlier than 

those in the remaining parts. 

Molecular phylogenetic research results 

According to the results of molecular-genetic research, a part of the mt-dna coi region, with 

a length of 419 base pairs, belonging to the nematode O. filiformis_uz identified in the small 

intestine of amphibians (B. pewzowi, B. turanensis, P. terentievi), was isolated. For a comparative 

study of this species, O. filiformis (MT300275) and O. ukrainae (OQ351736) species belonging to 

the same genus were used from the NCBI database (https://blast.ncbi.nlm.nih.gov) (Fig. 2). 
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Fig. 2. In the samples of species belonging to the genus Oswaldocruzia, the nucleotide sequence of 

the mt-dna coi region fragment (from 5’ to 3’ direction – toward the end) 

 

For comparison purposes, the nucleotides of the O. filiformis_uz sample belonging to the 

genus Oswaldocruzia were compared with those of the O. filiformis (MT300275) sample obtained 

from the NCBI database. As a result, 2 nucleotide differences were identified between them: at the 

91st nucleotide, the O. filiformis_uz sample had A-adenine, while the O. filiformis (MT300275) 

sample from the NCBI database had T-thymine; at the 324th nucleotide, the O. filiformis_uz sample 

had C-cytosine, while the O. filiformis (MT300275) sample from the NCBI database had T-

thymine. The overall nucleotide difference was determined to be 0.5%. 

Additionally, between the O. filiformis_uz species and the O. ukrainae (OQ351736) species 

obtained from the NCBI database, 42 nucleotide differences were identified. These differences were 

as follows: at the 25th, 49th, 262nd, 286th, 301st, 329th, 337th, 340th, 355th, and 382nd nucleotides, the 

O. filiformis_uz species had A-adenine, while the O. ukrainae (OQ351736) species from the NCBI 

database had G-guanine; at the 28th, 31st, 37th, 58th, 118th, 142nd, 148th, 205th, 214th, 241st, 247th, 

329th, and 352nd nucleotides, the O. filiformis_uz species had A-adenine, while the O. ukrainae 

(OQ351736) species from the NCBI database had T-thymine; at the 56th nucleotide, the O. 

filiformis_uz species had T-thymine, while the O. ukrainae (OQ351736) species from the NCBI 

database had C-cytosine; at the 97th and 400th nucleotides, the O. filiformis_uz species had T-

thymine, while the O. ukrainae (OQ351736) species from the NCBI database had G-guanine; at the 

100th, 145th, 178th, 274th, and 322nd nucleotides, the O. filiformis_uz species had G-guanine, while 

the O. ukrainae (OQ351736) species from the NCBI database had A-adenine; at the 103rd, 139th, 

184th, 203rd, 223rd, 259th, 289th, and 406th nucleotides, the O. filiformis_uz species had T-thymine, 

while the O. ukrainae (OQ351736) species from the NCBI database had A-adenine; at the 226th 

nucleotide, the O. filiformis_uz species had A-adenine, while the O. ukrainae (OQ351736) species 
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from the NCBI database had C-cytosine; at the 229th nucleotide, the O. filiformis_uz species had C-

cytosine, while the O. ukrainae (OQ351736) species from the NCBI database had A-adenine; at the 

324th nucleotide, the O. filiformis_uz sample had C-cytosine, while the O. ukrainae (OQ351736) 

species from the NCBI database had T-thymine. The overall nucleotide difference was determined 

to be 10%. 

This study confirmed the presence of the O. filiformis parasite in Uzbekistan with 

morphological and genetic evidence and also accurately demonstrated the host range and 

distribution area of this species. Molecular-genetic methods reinforced morphological differences, 

making diagnostic and monitoring tasks in parasitology more reliable.   

Furthermore, molecular-genetic methods stand out as essential tools for animal identification 

in cases where the diagnostic accuracy of morphological characteristics is low (Kuzmin et al., 

2003; Nadler et al., 2011; Aliyev & Amirov, 2024; Aliyev et al., 2024, 2025). 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

Based on the results of conducted morphological and morphometric analyses, the body of 

the O. filiformis nematode was found to be thin, elongated, and of an average width, and its cephalic 

vesicles were noted to be located in the vesicle at the anterior end. The body length of male 

nematodes ranges from 6.3 to 8.2mm, with a width of 0.16- 0.17mm, and the lips do not participate 

in the structure of the mouth. The esophagus length is 0.39- 0.47mm, and the caudal bursa consists 

of three lobes and their ribs. The spicule length is 0.19- 0.25mm, and the gubernaculum is 

composed of several parts. Female nematodes are slightly larger, with a body length of 14.2-

18.6mm, a width of 0.21- 0.25mm, and an esophagus length of 0.46- 0.49mm. The ovary was found 

to form rings in the anterior part of the uterus. 

As a result of molecular-genetic studies, the nucleotide sequence of the mt-dna coi region 

gene of the O. filiformis nematode in Uzbekistan was analyzed and sequenced. The nucleotide 

sequence of O. filiformis nematodes identified in the small intestines of amphibians (B. pewzowi, B. 

turanensis, P. terentievi) living in the southern (Kashkadarya, Surkhandarya) and central (Bukhara, 

Navoi) regions of Uzbekistan was found to match 99.5% with the O. filiformis species in the 

international NCBI database. This variation can be explained by the ecological factors of the host's 

living conditions. Thus, O. filiformis nematodes can be classified as widely distributed helminth 

species with polymorphic characteristics based on certain morpho-anatomical and genetic features. 
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belonging to the coi region of the mt-dna of O. filiformis_uz nematode was sequenced and uploaded 

to the National Center for Biotechnology Information (NCBI). 
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