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The Greater Coucal (Centropus sinensis) is a widespread, non-migratory resident bird of
Pakistan that inhabits diverse habitats, including agricultural landscapes and forested areas.
Objectives: To describe a new species of Centrorhynchus from the Greater Coucal in Sindh,
contributing to the knowledge of acanthocephalan diversity in Pakistan and the global
taxonomy of the genus. Methods: Three Greater Coucals (Centropus sinensis) were collected
through purposive sampling during routine avian surveys in Saleh Pat, Sukkur District, Pakistan.
Gastrointestinal tracts were dissected and screened under a stereomicroscope. Worms were
relaxed in hot water, fixed in AFA, stained with borax carmine, dehydrated through graded
ethanol, cleared, and mounted in Canada balsam. Line drawings (Olympus BH2-DA) and
photomicrographs (OMAX 10 MP) were prepared. Diagnostic features were consistent across
specimens. The approachaligns with established acanthocephalan taxonomy protocols, where
complete specimens validate new species, and the study focused on description rather than
ecological statistics. Results: Seven acanthocephalans were recovered from the intestines of
two Greater Coucals(Centropus sinensis), representing a new species, Centrorhynchus salunin.
sp.Male measured6.27-6.70 mm, and female 7.41-7.92 mm. Diagnostic featuresinclude specific
proboscis and receptacle dimensions, cylindrical lemniscilonger than the receptacle, tandem
to slightly oblique testes, six elongated cement glands, and a posterior bursa in male. Female
possess a uterine bell with eggs measuring 0.075-0.085 x 0.030-0.038 mm. Conclusions:
Centrorhynchus salunin. sp., discovered in the Greater Coucal from Sindh, Pakistan, enhances
knowledge of Centrorhynchidae diversity andintroduces new diagnostic traits.

INTRODUCTION

The Greater Coucal (Centropus sinensis) is a widespread,
non-migratory resident bird of Pakistan that inhabits
diverse habitats, including agricultural landscapes and
forested areas. Its diet consists primarily of insects,
caterpillars, and small vertebrates such as the saw-scaled
viper (Echis carinatus), house lizard (Hemidactylus
frenatus), and skinks (Eutropis spp.). Occasional feeding on
snails, fruits, seeds, nestlings, and bird eggs has also been
recorded [1]. Birds (Class Aves) represent one of the most
abundant vertebrate groups and serve as important

indicators of ecological health. Globally, approximately
11,276 avian species are recognized [2], with Pakistan
harboring nearly 778 bird species [3]. Helminth parasites
form a diverse group of metazoans infecting both humans
and animals, with significant ecological and veterinary
importance[4]. Their survival and transmission depend on
multiple biotic and abiotic factors, including host-parasite
interactions, environmental conditions, and dispersal
strategies [5, 6]. Within this group, acanthocephalans are
obligate intestinal parasites characterized by a proboscis
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armed with hooks, enabling firm attachment to host
intestines. The genus Centrorhynchus Lihe, 1911is globally
distributed, occurring mainly in avian predators, including
raptors and corvids, with a few records from other avian
groups. Despite its wide distribution, the genus remains
poorly documented in South Asia, including Pakistan. Only
limited studies have reported acanthocephalans from
avian hosts in the country, including those by Galaktionov
and Atrashkevich [7], Amin et al. [8], Bilgees and Aly [9],
Birmani et al. [10], Khan and Bilgees [11], Khan et al. [12],
Khanetal.[13], Bushraetal.[14]and Nazetal.[15].

This study aims to describe a new species of
Centrorhynchus from the Greater Coucal in Sindh, thereby
contributing to the knowledge of acanthocephalan
diversityinPakistanandthe globaltaxonomy of the genus.

METHODS

Three Greater Coucals(Centropus sinensis) were collected
through purposive sampling during routine avian surveysin
Saleh Pat, Sukkur District, Pakistan (Jan 2024 to July
2025). This targeted approach was used because this bird
speciesisaknown host for Centrorhynchus parasitesinthe
region. Three hosts were captured during routine surveys.
Gastrointestinal tracts were dissected and screened under
a stereomicroscope. Worms were relaxed in hot water,
fixed in AFA, stained with borax carmine, dehydrated
through graded ethanol, cleared, and mounted in Canada
balsam. Line drawings (Olympus BH2-DA) and
photomicrographs (OMAX 10 MP) were prepared.
Measurements are in millimeters (mm) and identifications
followed standard Centrorhynchus literature. This study is
a taxonomic description of a new acanthocephalan
species, Centrorhynchus saluni n. sp., based on
morphological and morphometric analyses. The research
follows a descriptive parasitological approach, focusing on
the identification and characterization of the parasite
recovered from the Greater Coucal (Centropus sinensis) in
Saleh Pat, Sukkur, Sindh, Pakistan. While only three hosts
were examined, this meets taxonomic requirements
because seven intact parasite specimens were recovered,
enabling full morphological characterization diagnostic
features were consistent across specimens the approach
aligns with established acanthocephalan taxonomy
protocols where complete specimens validate new
species; and the study focused on description rather than
ecological statistics Three live specimens of the Greater
Coucal (Centropus sinensis) (Cuculiformes: Cuculidae)
were collected during routine bird surveys using mist nets
and hand capture with the assistance of local bird trappers.
Captured birds were transported in ventilated cages to the
field station and handled following ethical guidelines to
minimize stress and ensure humane treatment. Birds were
euthanized following accepted protocols, and complete
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necropsies were performed under laboratory conditions.
The gastrointestinal tracts were removed and examined
under a stereomicroscope, yielding seven
acanthocephalans belonging to the genus Centrorhynchus
Luhe, 1911 from two of the three birds. Recovered
specimens were transferred to 0.9% saline solution for
cleaning and relaxation, then fixed under mild cover glass
pressure in alcohol-formalin-acetic acid (AFA). Worms
were stained with borax carmine, dehydrated through a
graded ethanol series, cleared, and mounted permanently
in Canada balsam. lllustrations were prepared using an
Olympus BH2-DA drawing attachment, and
photomicrographs were taken with an OMAX digital
trinocular LED microscope (10 MP resolution). All
measurements are given in millimeters (mm), and
identifications were made using standard taxonomic
literature for the genus. Family: Centrorhynchidae Luhe,
1909. Genus: Centrorhynchus Lihe, 1911 Species:
Centrorhynchus saluni n. sp. (Figures 1-2). Type host:
Greater Coucal Centropus sinensis (Cuculiformes:
Cuculidae). Type locality: Saleh Pat, Sukkur, Sindh,
Pakistan. Site of infection: Large intestine. Number of
hosts examined: 3. Number of hostsinfected: 2. Number of
specimensrecovered: 7.

RESULTS

The body is fusiform and aspinose. Proboscis cylindrical,
not divided into two sections, with 30-34 longitudinal rows
of hooks, each row bearing 12-13 hooks. Proboscis
receptacle claviform, extending up to the middle of the
proboscis. Neck short. Lemnisci cylindrical, longer than
the proboscis's receptacle. Testes are tandem to slightly
oblique, situated in the anterior part of the trunk. Cement
glands are elongated, sixin number. Bursais present at the
posterior extremity. Seven acanthocephalans were
recovered from the intestines of two Greater Coucals
(Centropus sinensis)in Sindh, Pakistan, representing a new
species, Centrorhynchus saluni n. sp. The species is
characterized by a fusiform, aspinose body and a
cylindrical proboscis bearing 30-34 longitudinal rows of
12-13 hooks. Male measured 6.27-6.70 mm, and female
7.41-7.92 mm. Diagnostic features include specific
proboscis and receptacle dimensions, cylindrical lemnisci
longer than the receptacle, tandem to slightly oblique
testes, six elongated cement glands, and a posterior bursa
in males. Females possess a uterine bell with eggs
measuring 0.075-0.085x0.030-0.038 mm(Table 1).
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Table 1: Measurements (in millimeters) of Male and Female
Centrorhynchus salunin. sp

Character Male Female
Entire worm 6.27-6.70 7.41-7.92
Proboscis 0.15-0.66 x0.59-0.75| 0.60-0.77 x0.70-0.77
Neck Short Short
Proboscis receptacle| 0.75-0.91x 0.25-0.36 |  0.72-0.83 x 0.85-0.94

Lemnisci 0.65-0.91 0.85-0.91

Anterior testis 0.78-0.91x 0.55-0.66 -

Posterior testis 0.82-0.84 x 0.56-0.68 -

Bursa 1.00-1.05x 0.50-0.59 -

Eggs - 0.075-0.085x 0.030-0.038

The proboscis of the male shows a distinct arrangement of
hooks in longitudinal rows, which represents a key
diagnostic feature of the species. The anterior trunkregion
displays the proboscis receptacle, paired lemnisci, and
testes, highlighting the internal organization of male
reproductive structures. The middle trunk reveals the
series of tubular cement glands, important for copulatory
processes, while the posterior trunk shows the bursa. In
the female, the proboscis exhibits a similar hook pattern to
the male, whereas the posterior trunk depicts the uterine
bell, representing the reproductive system of the female. A.
Proboscis of male showing arrangement of hooks and
neck; B. Anterior portion of trunk of male showing
proboscis receptacle, lemnisci and testes; C. Middle
portion of trunk of male showing tubular cement glands; D.
Posterior portion of trunk of male showing bursa; E.
Proboscis of female showing arrangement of hooks and
neck; F. Posterior portion of trunk of female showing
uterine beII(Flgure1)
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Figure 1: Centrorhynchus saluni n. sp. A. Proboscis of Male, B
Anterior Portion of Trunk of Male, C. Middle Portion of Trunk of
Male, D. Posterior Portion of Trunk of Male, E. Proboscis of Female,
F.Posterior Portion of Trunk of Female
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The complete body form of both male and female worms is
shown, clearly demonstrating sexual dimorphismin overall
body structure. Enlarged views of the proboscis in both
sexes highlight the arrangement and gradation of hooks,
with malesand females exhibiting comparable patterns but
with minorvariations. Scale barsindicate the relative sizes,
with 1 mm for the whole worms and 0.3 mm for the
proboscis enlargements. Scale bars: Aand B. 1mm; C and
D.0.3mm(Figure 2).

Figure 2: Centrorhynchus saluni n. sp. A. Entire Male; B. Entire
Female; C. Proboscis of Male Worm Enlarged; D. Proboscis of
Female Worm Enlarged

In Pakistan, several species of Centrorhynchus have been
reported fromavianhosts(Table 2).
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Table 2: Different Species of Genus Centrorhynchus Lihe, 1911 Reported from Pakistan

Species C. saluni n. sp. C. cribbi C. globirostris C. faciatum C. gibsoni C. nickoli
Reference Present species [14] [8] [9] [16] [12]
long, cylindrical with _tEyIindripaI, elongate with anterior
Body Fusiform, spinose, Elongated, 23.0- | prominent anterior W'Swgﬂin:p:]ceg?”s end pointed and posterior _
6.27-7.92 2412X1.12-1.34 | ovoid dilation, 12.50 | , .~ o0 e?wd 10.0- rounded,14.6-16.3 X 3.08
-23.75 X 0.47-0.95 1.1X1.2-1.5 -3.64
Cylindrical, not divided into |Small, globular not|  Globular, tilted | Nearly cylindrical,
Proboscis | two parts, 0.15-0.77 X 0.59 | divided, 1.0-1.12 X |ventrad, not divided,| 0.72-0.74 X 0.18- cylindrical 0.50-0.57 -
-0.77 0.32-0.36 603-700 X 364-468 0.19
Longitudinal 30-34 14-16 24-25 12-13 i 16
rows of hooks
Hooks
in each row 12-13 12-14 10-1 6-18 20 20-24
- : T Elongated double-walled,
Proboscis CL%‘Q;ZLTS’ Lnsfgtri?dlglselii inserted at middle | about twice as long 0.91-0.92 X relatively small, _
receptacle pit 0.72-0 9$X 0.25-0.94 of proboscis, 1.20-| as proboscis, 1.16- 0.21-0.22 elongate
T ) ’ ’ 1.46 X 0.56-0.57 1.560 X 0.17-0.32
Neck Short — Neck prominent Absent — -
about 3-4 times
long, slightly Lemnisci longer than length
sub-equal, right | digitiform, equal, of proboscis
. Cylindrical, larger than | measuring 2.96- | about three times receptacle - _
Lemnisci proboscis receptacle 3.04X0.16, left |aslongas proboscis| extending well Sub-equal
3.0-3.14 X 0.16- receptacle, 1.561- | beyond it but not
0.17 2.37 reaching posterior
end of body
Situated in Relatively oval, tandem,
anterior half of large, elliptical, sometimes
Tandem to slightly oblique, |  body, anterior, not contiguous, O}Ierlapzlpg,
Testes | situated in the anterior half | 1.24-1.32 X 0.64 | anterior testis 0.60 ZiiéiloL” - -
of the body —O.SQ while —1.50_)(0.27—_0.45, swelling of trunk,
posterior 0.96- |posterior testis 0.57 0.05-0.5 X 0.04-
1.20 X 0.80-0.84 | -1.40X0.19-0.62 ' 0.42
Cement _ 04 tubular, 11.10- [ 04 tubular, 6.25- _ _
glands 06long, 0.652-0.916 | 1 80 % 0.36-0.40 | 13.12X0.10-0.32 03
Host Centropus sinensis Centropus sinensis| Centropus sinensis | Butastur teesa Corvus splendens Coracias garrulous
Locality Saleh Pat, Sukkur, Sindh Na”Shgirr‘]’theroze' Oderolal, Sindh Karachi, Sindh Oderolal, Sindh Mirpurkhas, Sindh

DISCUSSION

The genus Centrorhynchus Lihe is a well-defined group of
parasitic worms from the class Acanthocephala that
mature in the alimentary canals of birds [17]. In Pakistan,
several species of Centrorhynchus have been reported
from avian hosts. C. cribbi Siyal et al. from Centropus
sinensis (Nausharo Feroze, Sindh)differs from the present
species in having a larger elongated body, 14-16
longitudinal rows of hooks, elongated proboscis
receptacle, long subequal lemnisci, and four cement
glands [14]. C. globirostris Amin et al. also from C. sinensis
(Oderolal, Sindh), has a globular proboscis tilted ventrad,
24-25 longitudinal rows of hooks with 10-11 per row, a
proboscis receptacle twice as long as the proboscis, non-
contiguous testes, and four cement glands [8]. C. fuscum
(Westrumb, 1821), recorded by Bilgees and Khan from
Butastur teesa (Karachi, Sindh), is characterized by a
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cylindrical trunk, 12-13 longitudinal rows of hooks, larger
lemnisci crossing mid-body, five cement glands, and a
larger bursa [9]. C. gibsoni Khan, Ghazi and Bilgees, from
Corvus splendens(Oderolal, Sindh) has a smaller proboscis
divided by slight insertion, 14 rows with 20 hooks per row,
smaller proboscis receptacle, and unequal lemnisci[16]. C.
nickoliKhan, Bilgees and Ghazi, 2001from Coracias garrulus
(Mirpurkhas, Sindh) differs by its smaller cylindrical body,
proboscis divisible into two portions, 16 rows with 20-24
hooks per row, larger double-walled proboscis receptacle,
and larger lemnisci [12]. Outside Pakistan, numerous
species differ markedly from the present taxon. For
example, C. aluconis (Mller, 1780) Lihe, 1911 from various
European raptors has 26-30 rows with 15-18 hooks per row
and longer lemnisci; C. amphibius Das, 1950 from Buteo
buteo (Bulgaria) has a cylindrical body, larger proboscis
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with 32 rows of 20 hooks, and longer proboscis receptacle;
C. globocaudatus (Zeder, 1800) Liihe, 1911 from falcons in
Bulgaria has a long neck and larger testes with 30 rows of
18-19 hooks; C. falconis (Johnston and Best, 1943) Golvan,
1956 from Spilornis cheela (Sri Lanka) has 38-40 rows with
27-29 hooks and larger testes; and C. buteonis (Schrank,
1788) Kostyler, 1914 from Sri Lanka and India bears 35 rows
with 23-24 hooks per row and a larger proboscis divisible
into two parts. Indian records also reveal diagnostic
differences: C. clitorideus (Meyer, 1931) [18] from Athene
bramahasa proboscis with 30-32 rows and 19-21hooks per
row, elongated testes, and afunnel-shapedbursa; C. milvus
[19] from Milvus migrans govinda possesses 36 rows with
22-23 hooks; C. atheni[20]resembles the present species
in body size but has a more elongated proboscis, smaller
eggs, and digitiform genital appendages; C. lucknowensis
[21] from Haliaster indus bears only three cement glands;
and C. sikkimensis Bhattacharya, 2003 from eagles of India
isthelargest species, with 40-42 rows and 28-30 hooks per
row, central ganglion, and two cement glands. These
morphological comparisons demonstrate that
Centrorhynchus saluni n. sp. differs from all previously
described congeners in its combination of body size,
cylindrical proboscis with 30-34 rows of 12-13 hooks,
claviform proboscis receptacle, six cement glands, and the
relative dimensions of the lemnisci and reproductive
structures. The present study is based on only three
specimens of the Greater Coucal (Centropus sinensis), two
of which were infected, yielding seven worms. Although
sufficient for species description, this small host sample
size limits the ability to assess prevalence, host-parasite
relationships, and intraspecific variation. Future studies
with larger sample sizes and broader geographic coverage
will be necessary to confirm the distribution, host range,
andmorphologicalvariability of C. salunin. sp.

CONCLUSIONS

The study concluded that a new acanthocephalan species,
Centrorhynchus saluni n. sp., infects the Greater Coucal
(Centropus sinensis) in Sindh, Pakistan. Distinctive
features, including proboscis hook arrangement,
reproductive structures, and sexual dimorphism,
differentiate it fromrelated species. This study adds to the
understanding of avian acanthocephalan diversity in the
region.
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