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Abstract

Trichostrongylid nematodes are globally distributed gastrointestinal parasites of major
veterinary and, in some cases, zoonotic importance. Accurate identification often re-
quires an integrative approach because morphology alone may be compromised by
specimen damage, cryptic diversity, and dimorphic species complexes. In the Philippines
previous work has been largely limited to coproscopy, with no published DNA-based
studies on adult trichostrongylids or scanning electron microscopy (SEM) documenta-
tion. Here, we provide an integrative characterization of Haemonchus contortus and Tri-
chostrongylus axei recovered from a single goat in Mindanao, Philippines, in 2023. Identi-
fication was based on light microscopy, SEM, morphometry, and sequence data from the
cox1 and ITS regions. Phylogenetic analyses and a haplotype network for H. contortus
placed the Philippine material within a widely distributed lineage complex with weak
geographic structuring. Because the study is based on parasites from a single host, the
findings should be interpreted as a taxonomic and faunistic record rather than evidence
for broader epidemiological or population-level patterns. This study provides the first
molecular record of trichostrongylid nematodes from the Philippines and the first
SEM-based documentation of H. contortus in the country. Broader sampling is needed to
assess parasite diversity, distribution, genetic variation, and potential veterinary and
public health relevance nationwide.
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1. Introduction

Trichostrongylid nematodes are widely distributed parasites of domestic ruminants
worldwide [1]. They are associated with substantial economic losses due to reduced
weight gain, decreased milk production, poor body condition, and, in severe cases,
mortality [2]. Their veterinary and epidemiological significance is further highlighted by
the ability of some trichostrongylid species to infect humans [3,4], as well as numerous
domestic and wild herbivorous mammals.

Among these nematodes, Haemonchus contortus is particularly important because of
its high pathogenicity and blood-feeding behavior [5], whereas Trichostrongylus axei is a
common and widespread parasite that may also contribute to production losses in in-
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fected animals [6]. Both species are not restricted to small ruminants and have been rec-
orded from a broad range of domestic and wild ruminants, including Arctic reindeer
(Rangifer tarandus) [7-9]. It suggests extensive opportunities for dispersal and complex
distributional histories shaped by host movements [10,11].

Reliable identification of trichostrongylids is fundamental for parasite surveillance,
epidemiology, and studies of geographic distribution. Morphological characters remain
essential in nematode taxonomy. Scanning electron microscopy (SEM) can reveal subtle
external morphological features that are difficult to distinguish under light microscopy
(LM), thereby providing complementary characters for species identification and com-
parative morphological analyses. However, species identification may be difficult when
specimens are damaged, incomplete, morphologically similar, or hybrids [12]. In addi-
tion, some trichostrongylid taxa belong to dimorphic species complexes expressed as
major and minor morphs, which have historically been described as separate taxa [13,14].
Therefore, molecular markers are routinely used to complement morphology. The nu-
clear ribosomal internal transcribed spacer (ITS) region and the mitochondrial cyto-
chrome c oxidase subunit I gene (coxI) are among the most widely used loci for species
identification and comparative phylogenetic analysis in parasitic nematodes [15-17]. For
species-level discrimination, the ITS region is particularly useful, whereas coxI often
provides higher resolution for assessing intraspecific genetic variation.

The Philippines, as a tropical archipelago with extensive smallholder livestock
production systems, provides favorable conditions for the persistence and transmission
of gastrointestinal nematodes in ruminants [18]. Nevertheless, the available information
on the gastrointestinal nematode fauna of small ruminants in the country remains limited
and fragmented, particularly in Mindanao. Most published studies from the Philippines
are based on coprological surveys [19-22]. In some cases, stool culture (coproculture) can
provide additional taxonomic information by allowing the recovery of infective
third-stage larvae from fecal samples, which may support the recognition of tricho-
strongylid genera in epidemiological and clinical investigations, although its utility is
limited. Larval development is slow and may fail, especially in low-intensity infections.
Morphological identification of L3 can also be unreliable because diagnostic features are
not always clearly visible, and mixed cultures may contain taxa lacking larval descrip-
tions. In addition, individual larvae provide very limited material for downstream mo-
lecular analysis, increasing the risk of failure with conventional sequencing approaches,
while environmental DNA methods remain expensive [23,24]. For this reason, co-
proculture is valuable for surveillance and preliminary assessment, and although para-
site molecular markers can also be successfully used in studies based on coproculture
material [25], DNA extraction from larvae remains challenging. Records supported by
the examination of adult worms and confirmed by both morphology and DNA sequence
data were not found.

Integrative data on trichostrongylids of goats in the Philippines therefore remain
insufficient, limiting reliable local species documentation and broader comparisons with
parasite populations from other geographic regions. This limitation is especially relevant
for a cosmopolitan parasite H. contortus. Its genetic lineages may have been extensively
mixed through the long-term global movement of sheep and goats, while geographic
structuring appears weak or inconsistent across different molecular markers and remains
poorly characterized for many populations [10]. In view of this gap, we studied tricho-
strongylids recovered from a goat in Iligan, Mindanao. The aim of this work was to
identify H. contortus and T. axei using morphological and molecular evidence, to provide
additional scanning electron microscopic data for H. contortus, and to assess the phylo-
genetic affinities of the obtained ITS and cox1 sequences with those available in GenBank.
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2. Materials and Methods

2.1. Host Animal and Study Site

On 28 November 2023, three goats (Capra hircus; Figure 1A) were slaughtered for
meat at a slaughterhouse in Iligan City, Mindanao, Philippines (8.23581 N, 124.26131 E;
Figure 1B).

Figure 1. Collection site and host animals. (A) Goats brought to the slaughterhouse for meat pro-
duction; (B) global location of the nematode collection site in the Philippines, with an inset showing

Iligan City on Mindanao Island.

2.2. Collection, Fixation, and Preservation of Helminths

Following slaughter, two of the co-authors (N.H.S. and S.E.S.) were provided with
the gastrointestinal tracts for parasitological examination. Upon opening the organs, they
detected several dozen trichostrongylid nematodes in the abomasum of a light-colored
2-year-old goat (no nematodes were found in the other two goats). The abomasum was
then separated from the alimentary tract and transported to the laboratory at the Iligan
Institute of Technology, Mindanao State University. The nematodes were collected from
the opened abomasum using a needle and were immediately fixed either in 6% buffered
formalin for morphological examination or in 80% ethanol for DNA extraction.

2.3. Light Microscopy

The morphology of trichostrongylids was examined in male specimens using LM
and SEM. Morphological examination focused on the overall body length and width of
males, as well as the structure of the reproductive system, including the shape and di-
mensions of the spicules, the morphology of the copulatory bursa, and the configuration
of the bursal rays. Cuticular features were also assessed, including ridges, striation, pa-
pillae, amphids, the synlophe, and other relevant structures. For LM, permanent glycerol
mounts were prepared following the method of Seinhorst [26]. Light microscopy was
performed using Mikmed-6 microscope (LOMO-MA, Saint Petersburg, Russia) equipped
with an SCMOS08300KPA digital camera (KORITCAM, Shenzhen, China). After pre-
liminary sorting into two morphotypes based on overall body size and key male mor-
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phological characters, including the presence or absence of cervical papillae, the devel-
opment of the copulatory bursa, and spicule symmetry, morphometric measurements
were obtained from a randomly selected subset of 10 intact male specimens of each
morphotype. Morphometric measurements were obtained from the captured images
using Fiji/Image] Version 1.2.4 software, RRID:SCR_003070 (National Institutes of
Health, Bethesda, MD, USA).

2.4. Scanning Electron Microscopy

For SEM, the best-preserved male specimen of H. contortus was prepared by dehy-
dration through a graded ethanol series, transfer to acetone, critical-point drying using a
Leica EM CPD300 (Leica Microsystems Vertrieb GmbH, Vienna, Austria), and platinum
sputter-coating using an S150A Sputter Coater (Quorum Technologies Ltd., Laughton,
UK). SEM observations were performed with a MIRA 3 LMH scanning electron micro-
scope (TESCAN, Brno, Czech Republic) in the Joint Usage Center “Instrumental Methods
in Ecology” of the IEE RAS, Moscow, Russia.

2.5. Morphometric Analyses

Descriptive statistics were calculated in R Version 4.3 software, RRID:SCR_001905 (R
Foundation for Statistical Computing, Vienna, Austria). Data are presented as mean + SD,
range, and sample size. Identifications were made with reference to standard taxonomic
keys and relevant thematic guides [27-29].

2.6. DNA Analyses

To directly link morphology and molecular data, the same individual specimens
were used for both analyses: after light-microscopic examination and identification, the
anterior and posterior ends of each selected worm were retained as vouchers, while the
middle part of the body was used for DNA extraction. Two individual specimens of each
species were processed for amplification of the ITS rDNA region and the cox1 gene. Thus,
four specimens in total were examined molecularly. DNA was extracted from individual
male specimens using the QIAamp DNA Micro Kit (QIAGEN, Hilden, Germany) ac-
cording to the manufacturer’s protocol. A partial ITS rDNA sequence was amplified us-
ing the primer pair TW81 (GTTTCCGTAGGTGAACCTGC) and AB28 (AT-
ATGCTTAAGTTCAGCGGGT) following Joyce et al. [30]. PCR was performed in a total
reaction volume of 25 uL using the Encyclo Plus PCR Kit (Evrogen, Moscow, Russia)
according to the manufacturer’s instructions. The amplification profile consisted of an
initial denaturation at 95 °C for 3 min, followed by 35 cycles of 95 °C for 45 s, 57 °C for 45
s, and 72 °C for 70 s, with a final extension at 72 °C for 5 min. A partial fragment of the
cox1 was amplified using the primer pair COIL_F1
(5'-CCTACTATGATTGGTGGTTTTGGTAATTG-3') and COL_R2
(5'-GTAGCAGCAGTAAAATAAGCACG-3') proposed by Kanzaki and Futai [31]. PCR
was carried out under the following conditions an initial denaturation at 95 °C for 2 min,
followed by 35 cycles of denaturation at 95 °C for 30 s, annealing at 45 °C for 15 s, and
extension at 72 °C for 60 s, with a final extension at 72 °C for 5 min. Negative controls
consisting of reaction mixtures containing all PCR reagents but no template DNA were
included in each amplification run. PCR products were visualized on agarose gels, and
the corresponding bands were excised and purified using the HiPure Gel DNA Mini Kit
(Magen Biotechnology Co., Ltd.,, Guangzhou, China). Purified amplicons were se-
quenced directly with the same primers as those used for PCR by Genotech Ltd. (Mos-
cow, Russia). Because direct sequencing of the ITS rDNA amplicons produced multiple
peaks in the ITS1 region in the one specimen of H. contortus, its PCR products were li-
gated into the pGEM-T vector and cloned by transformation into JM109 High Efficiency
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Competent Cells (Promega, Leiden, The Netherlands) according to the manufacturer’s
instructions. Insert-containing clones were amplified and sequenced using the same
primers as those employed for the primary amplification, TW81 and AB28. Three distinct
clone sequences were identified for one specimen of H. contortus.

Sequence similarity values are presented as ranges derived from pairwise compar-
isons with representative GenBank sequences. For each locus, the range for the identified
species was calculated from the closest non-redundant matches of the same species
showing full overlap with our sequences, whereas the ranges for closely related species
were calculated from representative sequences of the nearest congeners.

3. Results
3.1. Preliminary Morphological Identification of Helminths

Based on LM observations, the male trichostrongylids recovered in the present
study were divided into two morphological groups. The morphological description pro-
vided below is based on the examination of ten individuals for each morphotype.

The larger males measured 20.4 + 1.2 mm in length (18.9-22.1) and 0.35 + 0.05 mm in
width (0.25-0.42). Prominent cervical papillae were present at the anterior end. The body
exhibited transverse striations and longitudinal ridges. The copulatory bursa consisted of
two large lateral lobes and a small dorsal lobe directed to left. Their spicules were equal
in length, measuring 0.50 + 0.02 mm (0.47-0.53).

The smaller males had a total length of 3.95 + 0.32 mm (3.4-4.4) and a width of 0.055
£ 0.005 mm (0.05-0.06). Cervical papillae were absent, and only the lateral lobes of the
copulatory bursa were well developed. Their spicules were unequal. The longer spicule
measured 0.118 + 0.013 mm (0.10-0.14), whereas the shorter one measured 0.095 + 0.005
mm (0.09-0.10).

Based on the host species (goat), the site of recovery (abomasum), and the morpho-
logical characteristics revealed by LM, male specimens of the first group were prelimi-
narily assigned to H. contortus, whereas those of the second group were assigned to T.
axei.

SEM revealed additional details of the male morphology of H. contortus. Character-
istic species-specific features included a synlophe with approximately 30 ridges at mid-
body (Figure 2A), robust cervical papillae (deirids) at the level of the nerve ring (Figure
2B), characteristic cuticular sculpture on both surfaces of the male bursa (Figure 2C), and
cuticular annulations between the ridges (Figure 2D). The male bursa itself was the most
distinctive feature, its dorsal lobe directed to left (Figure 2E), together with the typical
barbed spicules (Figure 2F).

3.2. Molecular Confirmation of Preliminary Diagnoses

Standard Nucleotide BLAST (BLASTN; NCBI, Bethesda, MD, USA) comparison of
the ITS and cox1 nucleotide sequences obtained from trichostrongylids preliminarily
identified as H. contortus and T. axei against GenBank records showed high sequence
similarity, reaching up to 100% with reference sequences of these species. For T. axei,
species assignment was based primarily on morphology and ITS, whereas cox1 was used
as a supplementary marker because its best GenBank match (90.86%) was insufficient, by
itself, for confident species-level confirmation. Detailed results are presented in Table 1.

The sequences obtained for H. contortus and T. axei are summarized in Table 1 to-
gether with voucher information, sequence lengths, GenBank accession numbers, and
similarity values to the identified species and closely related congeners. For H. contortus,
both cox1 and ITS region sequences showed the highest similarity to conspecific reference
sequences and lower similarity to other Haemonchus species (H. placei, H. longistipes), in
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agreement with the morphological identification. Similarly, the ITS region sequences of
T. axei showed very high similarity to conspecific references and somewhat lower simi-
larity to T. colubriformis. In contrast, the T. axei cox1 sequences showed relatively low nu-
cleotide similarity to currently available reference sequences. However, their translated
amino acid sequences were highly conserved and differed by only a single amino acid
residue from two reference sequences. Taken together, these data are consistent with, but
do not by themselves conclusively establish, the assignment of these specimens to T. axei.

Figure 2. Scanning electron micrographs illustrating selected morphological features of the male H.
contortus recovered from the abomasum of the goat in the Philippines. (A) Lateral view of the cu-
ticular surface, showing the longitudinal ridges of the synlophe; (B) high-magnification view of a
cervical papilla (deirid); (C) high-magnification view of a lateral lobe of the copulatory bursa; (D)
high-magnification view of the cuticular surface, showing portions of two longitudinal synlophe
ridges together with transverse cuticular annulations; (E) dorso-apical view of the copulatory
bursa, showing the spicules, both lateral lobes, and a single asymmetrical dorsal lobe sharing a
common base with the left lateral lobe; (F) high-magnification view of the spicules, showing the
characteristic terminal inflation and a harpoon-like barb situated slightly proximal to the apex.
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Table 1. BLAST comparison of ITS and cox1 sequences of two trichostrongylids recovered from the
abomasum of the goat in the Philippines with the GenBank sequences; query coverage are 100% for
all comparisons. Similarity ranges were calculated based on pairwise comparisons with repre-

sentative GenBank sequences of the identified species and closely related taxa selected from BLAST

results.
. . GenBa.nk Slmllar.lty to Similarity to Other Closely
Species Voucher Name ! Loci Length Accession Species Related Species, %
Number 2 Identified, % ’
14466 cox1 577 PZ122374  87.60-98.61 - Placei87.52-88.87,
H. longistipes 93.57
14466 ITS region 583 PZ7122197 95.21-98.30  H. longistipes 94.72-95.40
H. contortus 14472 cox1 577 PZ754459  87.62-08.61 |1 Placei87.52-8887;
H. longistipes 93.57
14472 ITS region (clone 1) 583 PZ124337 95.21-98.30  H. longistipes 94.72-95.40
14472 ITS region (clone 2) 586 PZ124338 95.21-98.64  H. longistipes 94.72-95.40
14472 ITS region (clone 3) 586 PZ7124339 95.21-99.15  H. longistipes 94.72-95.40
14467 cox1 689 PZ122159 89.99-90.86  T. colubriformis 88.68-88.82
T axei 14467 ITS region 817 P7124293 99.39-100  T. colubriformis 97.43-97.68
14561 cox1 689 PZ754458 89.99-90.86  T. colubriformis 88.68-88.82
14561 ITS region 817 PZ751039 99.39-100  T. colubriformis 97.43-97.68

! In abbreviated form. Full voucher names are: IPEE_Parasites 14466, IPEE_Parasites 14467, I-
EE_Parasites 14472, and IPEE_Parasites 14561. Voucher specimens with definitive identifications
and accession numbers archived in the Museum of Helminthological Collections of the IEE RAS
(Moscow, Russia). Voucher specimens consisted of the anterior and posterior ends of the same in-
dividuals from which the middle body portions were used for DNA extraction. 2 GenBank acces-

sion numbers for sequences from the fragments of the adult males of representative species.

4. Discussion

The present study confirmed the occurrence of H. contortus and T. axei in the gas-
trointestinal tract of goat from the Philippines, based on the combined use of morpho-
logical and molecular approaches. Both taxa were detected in abomasum of one goat
examined from Iligan, Mindanao, demonstrating that these economically important tri-
chostrongylid nematodes are present in local small-ruminant populations [19-22]. The
integration of conventional parasitological examination with LM, SEM, morphometric
analysis, and cox1 and ITS region sequencing increased confidence in species identifica-
tion, particularly in the case of trichostrongylid nematodes recovered from the aboma-
sum of goats, where closely related species may co-occur and where morphology alone
may not always be sufficient for reliable discrimination.

With regard to morphology, the examined specimens showed diagnostic characters
consistent with H. contortus and T. axei as described in previous taxonomic accounts
[27-29]. Haemonchus contortus was identified on the basis of large body size (20 mm),
cervical papillae, synlophe/ridge pattern, asymmetrical dorsal lobe, barbed spicules,
whereas T. axei was distinguished by five times shorter body, characters of the spicules,
caudal bursa, esophageal region. A morphological comparison between the two species
highlights clear differences in body size and form, and reproductive structures, reflecting
their placement in different genera and their distinct taxonomic identities. In particular,
cervical papillae and synlophe were present in H. contortus and absent in T. axei; dorsal
lobe of caudal bursa was well developed and directed to left in H. contortus, whereas in T.
axei, it was poorly developed and situated medially. These observations are important
because trichostrongylid nematodes recovered from the gastrointestinal tract of goat may
appear superficially similar, and careful examination of male copulatory structures and
other diagnostic features remains essential for reliable discrimination.
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The morphological findings in the present material are broadly congruent with ear-
lier descriptions of H. contortus and T. axei from domestic ruminants in other regions
[8,12]. However, some variation in morphometric values may occur among populations
due to host-related factors, geographical origin, fixation quality, and intraspecific varia-
bility [32,33]. In the present material, males of H. contortus were generally larger than
those reported from Malaysia [33], with a mean body length of about 20 mm versus 15
mm, and slightly longer spicules, approximately 0.5 mm compared with 0.4 mm in the
Malaysian specimens. Therefore, these differences should be interpreted cautiously and
are not sufficient alone to exclude conspecificity. In this context, the morphological data
presented here are valuable not only for species confirmation but also for improving the
comparative documentation of strongylid parasites from goat in the Philippines, where
detailed illustrated or measured records remain limited.

The molecular results further supported the identification of the detected nematodes
and complemented the morphological examination. The cox1 and ITS sequences gener-
ated for H. contortus showed high similarity to reference sequences available in GenBank,
supporting the taxonomic assignment of the Philippine specimens to this species. We
identified three distinct H. contortus ITS variants by cloning. The ITS haplotypic diversity
in H. contortus has previously been reported using the same cloning-based approach in
isolates from Mongolia, in a study co-authored by S.E.S. [34].

Noteworthy is that the cox1 result for T. axei requires cautious interpretation. Its
highest similarity to a GenBank reference was only 90.86%, which is lower than would
usually be expected for unambiguous species-level confirmation based on this marker
alone. For this reason, we do not treat cox1 as the primary evidence for species assign-
ment in this case. Instead, identification of the specimen as T. axei is based on the com-
bination of diagnostic morphology and the ITS sequence, the latter showing complete
correspondence with reference T. axei sequences. The cox1 sequence is therefore inter-
preted as additional mitochondrial evidence consistent with placement in Trichostrongy-
lus, and as a useful sequence resource for future studies. The low identity value most
likely reflects the limited availability and uneven taxonomic and geographic coverage of
Trichostrongylus cox1 sequences in GenBank, which currently constrains species-level
comparison. These findings underscore the importance of expanding barcode datasets
for trichostrongylid nematodes from Southeast Asia and of combining morphology with
molecular data for robust species delimitation.

The sequences generated in this study should be interpreted cautiously. Their ap-
parent distinctiveness may reflect local genetic variation but may also be an artefact of
undersampling [35], especially given the lack of comparable molecular data from the
Philippines. As the material was obtained from a single host, no inference is made re-
garding sequence frequency, parasite population structure, or transmission dynamics.
This study is therefore presented as a taxonomic and molecular record only.

These limitations also define the next research priorities. Broader sampling across
Philippine small ruminants is needed to determine the diversity, distribution, and host
range of trichostrongylid nematodes, to assess the extent of mixed infections, and to test
whether the haplotype detected here is locally restricted or more widespread. Future
studies would benefit from combining integrative morphology with multilocus se-
quencing and denser geographic coverage across the archipelago [36,37].

In this respect, the present material constitutes a well-documented regional record
and, to our knowledge, the first molecular characterization of trichostrongylids from the
Philippines, as well as the first SEM-based documentation of H. contortus in the country.

From a veterinary standpoint, the detection of H. contortus is of particular im-
portance because this species is one of the most pathogenic nematodes of small rumi-
nants worldwide. As a hematophagous parasite of the abomasum, H. contortus can cause
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anemia, hypoproteinemia, edema, weight loss, reduced productivity, and, in heavy in-
fections, death, especially in lambs and nutritionally stressed animals [2,5]. Its presence in
goat in the Philippines is therefore highly relevant for flock health and farm economics,
particularly under tropical and subtropical conditions that favor year-round transmis-
sion and larval survival on pasture [28]. The finding of T. axei is also of veterinary sig-
nificance. Although generally regarded as less pathogenic than H. contortus, T. axei may
contribute to chronic gastritis, reduced feed efficiency, poor body condition, and pro-
duction losses, especially in mixed infections. Co-occurrence of both species may aggra-
vate the overall parasitic burden and complicate clinical presentation and control [38,39].
The recovery of H. contortus and T. axei from the same host is consistent with the
well-recognized occurrence of mixed trichostrongylid infections in small ruminants
[32,38,39]. Such co-infections are epidemiologically relevant because they can obscure
species-specific diagnosis, complicate interpretation of clinical impact, and hinder tar-
geted parasite control [40]. Although these nematodes are primarily of veterinary im-
portance, their detection is also relevant from a One Health [41] perspective because
parasite circulation in livestock systems may affect animal health, productivity, and
host—parasite interactions within shared environments.

The ecological and epidemiological significance of these parasites should also be
considered. Both H. contortus and T. axei have broad geographic distributions and can
infect a range of domestic [7,34,38,39,42,43] and wild ruminant hosts [8,9,25,44]. Their
detection in goat suggests the possibility of continuous transmission within grazing sys-
tems and potential exchange among sympatric livestock species such as goats and cattle
where shared pastures or management systems occur. Such host overlap may facilitate
maintenance of infection foci and hinder parasite control, particularly in regions with
warm and humid climates. If sheep/cattle/cervids are present in the study area, they may
serve as additional reservoirs contributing to environmental contamination with infec-
tive larvae [45-47].

Although the present study focused primarily on species identification, the results
have practical implications for surveillance and parasite management in Philippine goat
production. Accurate identification of gastrointestinal nematodes is essential for under-
standing local parasite fauna, assessing epidemiological risk, and informing evi-
dence-based control measures. The occurrence of H. contortus in particular should
prompt attention to targeted monitoring, strategic anthelmintic use, and integrated pas-
ture management, given the well-documented global problem of anthelmintic resistance
in this species [17,25]. Further studies based on larger sample sizes, wider geographic
coverage, and additional genetic markers would help clarify the prevalence, population
diversity, host range, and transmission patterns of H. contortus and T. axei in the Philip-
pines.

5. Conclusions

This study provides the first molecular record of trichostrongylid nematodes from
the Philippines and the first SEM-based documentation of H. contortus in the country.
Using an integrative approach, H. contortus and T. axei were reliably identified from a
goat in Mindanao. The findings confirm the presence of economically important gastro-
intestinal nematodes in Philippine small ruminants and highlight the value of combining
morphological and molecular methods for accurate diagnosis. However, given that the
analyzed material was recovered from a single host individual, these findings should be
regarded as preliminary until confirmed by broader sampling, necessary to clarify para-
site diversity, distribution, and genetic variation in the country.
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