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Abstract During survey of nematodes from the faecal
samples of Rhinoceros unicornis Linnaeus, 1758 remaining
captivated in the Alipore Zoological Garden, Kolkata,
India 2,500 specimens were recovered in 3 years from
March, 2007 to February, 2010. After processing the
specimens were identified as a member of the family
Atractidae (Railliet 1917) Travassos 1919 which have 22
valid genera. The present specimens differs from all other
valid atractid genera in the features of cephalic region, cup-
shaped buccal cavity with a pair of teeth, structure of the
oesophagus and coarse transversely striated body. A new
genus Rhinoceronema has been created to accommodate
the present newly erected type species R. unicornensis.
A Key to the genera of family Atractidae is added.
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Introduction

During the survey of gastrointestinal parasites of the Indian
one horned rhinoceros (Rhinoceros unicornis Linnaeus,
1758), remaining captivated at the Alipore Zoological
Garden, Kolkata, India by faecal examination, 2,500
nematode specimens were recovered within 3 years period
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from March, 2007 to February, 2010. After careful pro-
cessing and observation the specimens were identified and
placed under the family Atractidae (Railliet, 1917) Trav-
assos, 1919. The family Atractidae was previously placed
in the superfamily Oxyuroidea but Chabaud and Petter
(1960) placed it under the superfamily Cosmocercoidea
Travassos, 1925 and their classification is now widely
accepted. In 1978, Chabaud accepted 20 genera in the
family Atractidae while, Adamson and Baccam (1988)
listed 14 genera only and characterized the family having
two types of ovary, monodelphic and didelphic. Fitzsim-
monsnema Petter, 1966, and Probstmayria Ransom, 1907
have didelphic ovary while, Atractis Dujardin, 1845;
Cobboldina Leiper, 1911; Crossocephalus Railliet, 1909;
Cyrtosomum Gedoelst, 1919; Grassenema Petter, 1959;
Labiduris Schneider, 1866; Leiperenia Khalil, 1922;
Monhysterides Baylis and Daubney, 1922; Orientatractis
Petter, 1966; Paratractis Sarmiento, 1959; Proatractis
Caballero, 1971; and Rondonia Travassos, 1919 have
monodelphic ovary. Bursey et al., 2009 included the genus
Nouvelnema Petter, 1959, in the didelphic atractid genera.
Subsequently, Pseudocyrtosomum Gupta and Johri, 1987,
Buckleyatractis Khalil and Gibbons, 1988; Diceronema
Gibbons et al., 1996; Klossinemella Costa, 1961; Podoc-
nematractis Gibbons et al., 1995; Paraorientatractis Gib-
bons et al., 1997; Rhinoclemmysnema Gibbons and Platt,
2006 and Pneumoatractis Bursey et al., 2009 have been
added to monodelphic group. Moravec and Thatcher
(1997) has synonymized Proatractis Caballero, 1971 with
Klossinemella Costa, 1961. The present specimens do not
fit well with any of these valid monodelphic genera but fit
well with the family Atractidae (Railliet, 1917) Travassos,
1919. Thus at present there are 22 valid genera and a new
genus Rhinoceronema has been erected to accommodate
the present new type species R. unicornensis.
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Materials and methods

Total 2,500 nematode specimens collected during the study
period from the faeces of (Rhinoceros unicornis Linnaeus,
1758) were fixed in 4 % FA (formalin: glacial acidic
acid, 4:1) and subsequently stored in 70 % alcohol. Most of
the specimens after fixation were dehydrated slowly
(Seinhorst, 1959, 1966; Mondal and Manna, 2010), and
were mounted in anhydrous glycerin and sealed with par-
affin wax. Specimens were observed in different magnifi-
cation under Zeiss trinocular research microscope. Figures
were drawn with the aid of Camera Lucida. Mature lar-
vated female specimens and juvenile females with little
ovarian development were recovered from the stool sam-
ples of rhinoceros for 3 consecutive years. Measurements
of the mature females are only provided. All measurements
are in micrometer (pum), unless otherwise stated. The

Fig. 1 Camera Lucida drawings
of Rhinoceronema unicornensis
gen. n., sp. n. A Whole body,

B. Head, C. Gonad and vulval and
anal region, D. Anterior region.
E. Tail region, F. Cephalic
region, en face view, G. Position
of the excretory pore at the
oesophageal-intestinal junction,
H. Vulva and anal region
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average measurements of 15 female specimens were taken
and calculated + standard deviation. Range is mentioned
in parenthesis.

Results
Rhinoceronema gen. n. (Figs. 1, 2)

Diagnosis: Nematoda, Cosmocercoidea, Atractidae. Worms
are small, stout (Figs. 1A, 2A). Cuticle with coarse trans-
verse striations; mouth with 6 prominent lips—one dorsal,
one ventral, two subdorsal and two subventral in position,
each lip is provided with a distinct papilla. Cephalic region
with a pair of lateral amphids; buccal cavity small cup-
shaped with a pair of teeth, varies from 2.31-7.5 in length
and 2.7-7.5 in width (Figs. 1B, F, 2B, C, H). Oesophagus is
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Fig. 2 Photomicrographs of
Rhinoceronema unicornensis
gen. n., sp. n. A. Whole body,
B. Head region showing lips and
buccal cavity, C. Buccal cavity
showing a pair of teeth,

D. Position of vulva and anus,
E. Tail region, F. Anterior
region, G. Excretory pore,

H. Head region

clearly divided into corpus, isthmus and bulb, where the
corpus is wider than isthmus, and the bulb is furnished with
a vulvular apparatus (Figs. 1D, 2F). Excretory pore situated
a little posterior to the oesophageal—intestinal junction
(Figs. 1D, G, 2G). Females are monodelphic, viviparous and
vulva remains close to the anus (Figs. 1C, E, H, 2D). Female
tail long, filamentous that ends into a blunt tip (Figs. 1E,
2E). Male not known.

Rhinoceronema unicornensis gen. n., sp. n. (Figs. 1, 2)
Description: type species

General: Worms are whitish, stout delicate hair-like,
within 2 mm in length (Figs. 1A, 2A). Female tail

filamentous, very long, ~>50 % of the entire body length
and ends into a blunt tip (Figs. 1E, 2E).

Female (Holotype and 14 paratypes)

Body 1.54 mm = 0.09 (1.33-1.72) mm long and 68.75 + 9.1
(50-87.5)wide; Head diameter 42.24 £+ 3.3 (39.6-49.5);
Length of the lips 6.01 £ 1.2 (4.25-7.5); Buccal cavity mea-
suring 2398 £+ 3.8 (16.5-29.7) long and 17.42 £ 3.6
(13.2-23.1) thick; anterior oesophagus 228 + 16.7 (188.1-
247.5) long and 30.8 + 5.2 (23.1-39.6) wide, posterior
oesophagus 68.16 + 5.2 (56.1-75.9) long and 17.82 £ 4
(13.2-23.1) wide, bulb 53.02 £ 4.7 (42.9-59.4) long and
4334 £+ 3.2 (36.3-46.2) wide. Nerve ring at 234.96 £ 16
(198-260.7) and excretory pore at 416.66 £ 28.5 (375-475),
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both from anterior end; vulva post equatorial at 919.16 + 56.8
(775-1037.5) and anus at 975.8 £ 58.5 (825-1,100) both from
anterior end. Distance from vulva to anus 56.66 £ 6.45
(50-62.5). Gonad 500.83 4+ 76.8 (325-587.5) long, mono-
delphic, uterus filled with more than two well developed larvae
(1,000-1,300 long and 25-37.5 wide) and one or two eggs
(66.0-100.0 long and 23.1-49.5 wide).; Tail filamentous,
569.23 £ 40.9 (512.5-612.5) long.

Male
Deposition of Specimens

Not found

Holotype () with two
Paratypes in one slide; and 3
Paratypes (29) in three
separate slides, deposited at
present to the nematode
collection of Parasitology
research unit, Department of
Zoology, University of
Calcutta, India  Accession
Nos. 000081 N/10; 000082 N/
10; 000083 N/10; 000084 N/
10;

Type Host Indian one horned rhinoc-
eros (Rhinoceros unicornis
Linnaeus 1758)

Location Unknown, recovered from

faecal matter of the host
Alipore Zoological Garden,
Kolkata, West Bengal, India
March, 2007 to February, 2010
Rhinoceronema

Type Locality

Duration of Collection
Type species unicornensis

gen. n., sp. n.

Discussion

The oesophagus is clearly divided into, anterior and pos-
terior part in the present specimen; the posterior part is with
a distal bulb furnished with a vulvulus apparatus. Females
viviparous, vulva situated in the posterior part of the body.
So the present specimen is placed in the family Atractidae
(Railliet, 1917) Travassos, 1919.

Due to the presence of noncosmocercid oesophagus,
anterior cuticular structures, monodelphic reproductive
system and absence of specialized anterior cuticular
structures, the genera Atractis, Cyrtosomum, Leiperenia,
Monhysterides, Paratractis, Rondonia, and Pneumoatractis
come closer to the present specimen. The present genus
differs from all other genera of the family Atractidae in
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having a cup-shaped buccal capsule with a pair of sub-
ventral teeth, non cosmocercid oesophagus, body with
coarsely transverse striation restricted before the beginning
of the tail. The present specimen has a smooth dorsal
surface, while Paratractis, Buckleyatractis, and Podoc-
nematractis have scale-like cuticular projections along the
dorsal surface of the body (Khalil and Gibbons, 1988;
Gibbons et al., 1995), and Paraorientatractis has semi-
annules on the dorsal surface of the body (Gibbons et al.,
1997). The present specimen has no cuticular formations in
the cephalic region but Cobboldina, Crossocephalus,
Grassenema, Klossinemella, and Orientatractis have spe-
cialized cuticular formations around the mouth (Chabaud,
1978). Pseudocyrtosomum is separated from the present
specimen due to the position of the vulva and the structure
of the oesophagus. Again, Labiduris is separated from the
present specimen due to the presence of ventrally directed
mouth (Chabaud, 1978). In Leiperenia, the anterior part of
the oesophagus is one-fourth of total length (Chabaud,
1978), while in the present specimen, the anterior part is
more than half of total length. Preumoatractis have 3
prominent lips and cuticle with fine transverse striations
while, the present specimen have 6 prominent lips and
cuticle with coarse transverse striations. The present
specimens have very prominent lips whereas Monhyste-
rides lacks lips (Chabaud 1978). In the present specimen,
the excretory pore is situated posterior to the esophageal
bulb, whereas in Rhinoclemmysnema and Cyrtosomum the
excretory pore is situated anterior to the esophageal bulb.
In Diceronema, spines are restricted to the ventral surface
of the female tail (Gibbons et al., 1996), whereas, the
present specimen shows smooth ventral surface of the
female tail. The present specimen have a cup-shaped
buccal capsule with a pair of subventral teeth, while it is
absent in the genus Atractis. The females of the present
specimen have separate openings for vulva and anus, whereas
the females of Rondonia possess a cloaca (Chabaud, 1978).

Lastly, the present specimen can further be separated
from Fitzsimmonsnema Petter, 1966 and Probstmayria
Ransom, 1907 by the nature of reproductive system
(monodelphic reproductive system vs. didelphic reproduc-
tive system in the last two).

Etymology: Considering all these differences the present
genus is new to science and the authors suggest the name of
the new genus as Rhinoceronema and the type species as
Rhinoceronema unicornensis gen. n., sp. n. after the gen-
eric and species name of its host respectively, captivated at
the Alipore Zoological Garden in Kolkata, West Bengal,
India.
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Key to the Genera of the Family Atractidae (Railliet, 1917) Travassos, 1919
following Chabaud (1978) (23 genera are included here including the present new

genus) :

C DIdelphic ...veii 2

MoOnOdeIPhiC .. .onueiei e 4

Oral opening elongated in lateral axis. Pharyngeal part of oesophagus forming

small buccal cavity. Parasites of intestine of Hyracoidea.
............................................... Nouvelnema Petter, 1959

Oral opening not elongated . Pharyngeal part of oesophagus not forming buccal

CAVIEY . ettt 3

. Tail of male rather short. Parasites of reptiles...... Fitzsimmonsnema Petter, 1966

Tail of male terminated by long filament. Parasites of intestine of Equidae and

Primates. ...t Probstmayria Ransom, 1907
Parasites of mammals ..........coooiiiiiiiiii i s 5
Parasites of reptiles , fishes and amphibians. ...................co 9

. Mouth SIMPIE. . .oeii e 6
Mouth with cuticular formations ..............ccooiviiiiiiiiiiiii e, 7

. Mouth with two rudimentary lips, with cup- shaped buccal capsule. Parasites

of Rhinoceros ..............coooviiiiiinnnn. Diceronema Gibbons, et al., 1996

Mouth with 6 lips , cup- shaped buccal cavity with a pair of sub ventral teeth.
................................. Rhinoceronema gen. n.

Mouth with more than 6 lips , without buccal capsule. Parasites of elephant.

....................................... Leiperenia Khalil, 1922.

. Pharynx without pectinated laminae. Parasites of intestine of Hyracoidea.

....................................... Grassinema, Petter, 1959.

Pharynx with pectinated laminae . .............c.c.. coviiiiiiiininne, 8

. Mouth with 3 pairs of pectinated laminae. Parasites of equides and Rhinoceros.

.................................... Crossocephalus Railliet, 1909.

Mouth with two large lateral pointed elevations and no lamina. Parasites of

intestine of Hippopotamus ..............c.ccoviiiiinn.. Cobboldina Leiper, 1911.
Cuticle Without SPINES. .......cvuiuiiiiii e .10
Cuticle With SPINES. .....ouiieitiiiii e e 19

@ Springer



J Parasit Dis

@ Springer

10.

11.

13.

14.

15.

16.

17.

Vulva opening into rectum forming cloaca. ......... Rondonia Travassos,, 1919.
Vulva separate from rectum and anus. ............cccoeeieiiiiiiiiniiinennen. 11
Mouth without lips. Parasites of fish and reptiles.

.................. Monhysterides Baylis and Daubney, 1922.
Mouth with 310 6 1ips. . euviniiii 12

. Oral opening apical in POSItION. .........oieiuiiiiiiiiiii e, 13

Oral opening ventrally displaced. Subventral lip with a fringe . Parasites of

intestine of tOrtoISe.  ...vvveviiiiiiiieeieiiinnnnn. Labiduris Schneider, 1866.
Mouth with cuticular formations . .............ccoooiiiiiii i 14
Mouth without cuticular formations . .............ccoeiiiiiiiiiiiiiiieeens. 15
Lips with small tongue—like cuticular expansions surrounding oral opening.

Parasites of intestine of fish.  ............... Klossinemella Costa, 1961.

Lips without small tongue—like cuticular expansions surrounding oral opening.

Parasites of intestine of tortoise. .................... Orientatractis Petter, 1966.
Mouth with three lips ........ooiiiii e 16
Mouth with four lips ..................... Paraorientatractis Gibbons et al., 1997.
Mouth wWith SIX TIPS «.eeuiniitii i 17
Vulva close to anus . Lung parasites of turtles

........................ Pneumoatractis Bursey et al., 2009
Vulva pre or post—equatorial. Lung parasites of turtles.

........................ Pseudocyrtosomum Gupta & Johri, 1987.

Tail short. Parasites of turtle. ..................... Cyrtosomum Gedeolst, 1919.
Tail long. 18

. Buccal capsule present. Excretory-pore anterior to oesophageal bulb. Parasites

ofturtle ...l Rhinoclemmysnema Gibbons and Platt, 2006.
Buccal capsule absent. Excretory-pore posterior to oesophageal bulb. Parasites of

Reptiles , amphibians and fishes.  ..................... Atractis Dujardin, 1845.
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19. Cuticle covered with many spines alternating in diagonal rows. .............. 20

Only posterior dorsal surface of the body with or without spines. Parasites of

intestine of reptiles..................... Podocnematractis Gibbons et al., 1995.

20. Spines extend along entire length of body. in diagonal rows. Parasites of intestine

of turtle.

.............. Paratractis Sarmiento, 1959

Spines vary in arrangement and differing in shape and size. Parasites of intestine

of Reptiles
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