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Diceronema versterae gen. n., sp. n. (Atractidae: Cosmocercoidea) 
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ABSTRACT: Diceronema versterae gen. n., sp. n. (Atractidae: Cosmocercoidea) is described from the stomach 
of a black rhinoceros, Diceros bicornis bicornis, from the Umfolozi Game Reserve, KwaZulu-Natal Province, 
South Africa. The new genus and species differs from all other genera in the family Atractidae in the presence 
of a cup-shaped buccal capsule, the presence of symmetrical cervical papillae each with 4 prongs, the restriction 
of spines to the ventral surface of the female tail, the presence of caudal alae on the posterior end of the male, 
the ornamentation on the ventral surface of the male, and the structure and arrangement of the male caudal 
papillae. 

KEY WORDS: Diceronema versterae, Atractidae, Cosmocercoidea, new genus, Nematoda, new species, tax
onomy, black rhinoceros, Diceros bicornis bicornis, KwaZulu-Natal Province, Republic of South Africa. 

Nematodes were collected from the stomach 
of a female black rhinoceros, Diceros bicornis 
bicornis, that died in the U mfolozi Game Re
serve, Kwazulu-Natal Province, Republic of 
South Africa in June 1993. Approximately 2,100 
specimens were present in the stomach contents. 
Examination of these nematodes revealed that 
they belonged to the family Atractidae (Railliet, 
1917 subfamily) Travassos, 1919. Adamson and 
Baccam (1988) described the family as a mor
phologically diverse group whose only common 
characteristic is the capability for autoinfection, 
i.e., the viviparous females produce larvae which 
quickly develop into mature adults without pass
ing out of their host into the external environ
ment. The family has been clearly divided into 
2 groups by Chabaud (1978) and Adamson and 
Baccam (1988) on the basis of the morphology 
of the esophagus and the presence of a mono
delphic or didelphic female reproductive tract. 
The present specimens from the rhinoceros are 
monodelphic and have features not found in any 
other atractid. These nematodes are described 
and found to represent a new genus and species. 

Materials and Methods 

The stomach ingesta was fixed in 10% for
malin. Initially, one hundredth of the ingesta vol-
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ume was examined microscopically. Subse
quently, an additional nine hundredths of the 
ingesta volume was examined microscopically 
for recovery of further specimens for examina
tion. Specimens were preserved in 70% alcohol 
with 2% glycerine added. They were cleared for 
examination in lactophenol and lactoglycerol and 
1 specimen was mounted in Berlese's Fluid to 
examine the spicules. Some specimens were 
stained in Horen's trichrome. Drawings were 
made with the aid of an Olympus Drawing At
tachment BH2-DA. Type specimens are depos
ited in the United States Department of Agri
culture National Parasite Collection at Beltsville, 
Maryland, U.S.A. and the helminth collection of 
the International Institute of Parasitology, Unit
ed Kingdom. Measurements are in millimeters 
unless otherwise stated. 

Results 

Family Atractidae (Railliet, 1917 subfamily) 
Travassos, 1919 

Diceronema gen. n. 

DIAGNOSIS: Body elongate, attenuate, and 
transversally striated. Mouth with rudimentary 
dorsal and ventral lips; 2 pairs of submedian 
cephalic papillae lateral to mouth opening. Cup
shaped buccal capsule; anterior portion or chei
lorhabdion divided dorsoventrally overlapping 
rim of mouth opening; posterior portion or pror-
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habdion formed by dorsal and ventral curved 
semilunar plates. Cervical papillae present di
vided into 4 sharply pointed prongs articulate 
with plates in body wall. Esophagus divided, cor
pus distinct with distal bulb, posterior portion 
not distinguished into isthmus and bulb. The 
elongate nerve ring extends posteriorly from cor
pus of esophagus and excretory pore opens in 
region of nerve ring. Male tail coiled ventrally; 
5 pairs of pedunculate caudal papillae asym
metrically arranged, 3 pairs of sessile papillae 
near the distal end with an additional pair of 
sensory organs, possibly the phasmids, adjacent 
to the median and distal pair; ventral cuticular 
flap with 2 small projections at distal tip of tail; 
spicules unequal, right spicule with a barb at dis
tal tip; slender caudal alae present. Female vulva 
opens just anterior to anus; viviparous. Adults 
parasitic in stomach of rhinoceros. 

Diceronema versterae sp. n. 
(Figs. 1-18) 

DESCRIPTION (based on 15 male and 14 female 
specimens): Body elongate, attenuate, and 
transversally striated. Mouth with rudimentary 
dorsal and ventral lips; 2 pairs submedian ce
phalic papillae lateral to mouth opening. Cup
shaped buccal capsule (Figs. 3,4,9, 13), anterior 
portion or cheilorhabdion divided dorsoven
trally overlapping rim of mouth opening; pos
terior portion or prorhabdion formed by dorsal 
and ventral curved semilunar plates. Cervical pa
pillae symmetrical, projecting from body surface 
(Figs. 1, 2, 13), each with 4 sharply pointed 
prongs, joined at the base, which articulates with 
plates in body wall. Esophagus divided, corpus 
clearly defined with distal bulb, posterior portion 
not distinguished into isthmus and bulb (Fig. 13). 
Excretory pore posterior to distal bulb of anterior 
esophagus, small, difficult to see. Nerve ring 
elongate, cellular in appearance, extends poste-

riorly from distal end of corpus of esophagus 
(Fig. 14). 

MALE: Body 2.2-2.9 long; maximum width 
0.08-0.10,0.040-0.068 wide just anterior to male 
caudal alae. Head 0.019-0.024 wide. Buccal cap
sule 0.014-0.020 wide, 0.010-0.012 deep. 
Esophagus 0.59-0. 72 long, corpus 0.12-0.18 long, 
posterior esophagus 0.37-0.57 long. Cervical pa
pillae, nerve ring, and excretory pore 0.11-0.16, 
0.13-0.19, and 0.14-0.17, respectively, from an
terior end. Nerve ring 0.03-0.05 long. Right and 
left spicules 0.09-0.11 and 0.16-0.22 long, re
spectively (Figs. 5, 6, 10, 17). Right spicule with 
distal barb (Fig. 18). Gubernaculum absent, dor
sal wall of spicular pouch lightly sclerotized. Sin
gle sessile papilla just anterior to cloaca. Caudal 
papillae, 8 pairs (Fig. 16); 5 pairs pedunculate 
and asymmetrically arranged; third and fourth 
pair from anterior and open toward ventral me
dian line, first, second and fifth open latero
ventrally; 3 pairs sessile near distal tip, median 
pair separated by cuticular ridge; between me
dian and distal pair of papillae a pair of small 
pores open which possibly represent the phas
mids (Fig. 16). Two small refractive projections 
form distal margin of ventral cuticular flap on 
distal tip of tail. Slender caudal alae present. Dis
continuous longitudinal cuticular ridges extend 
on ventral surface from commencement of cau
dal alae to just anterior to cloaca. 

FEMALE: Body 2.70-3.24 long, width 0.09-
0.12,0.03-0.04 just anterior to vulva. Head 0.02-
0.03 wide. Buccal capsule 0.01-0.02 wide, 0.01-
0.14 deep. Esophagus 0.50-0.74 long, corpus 
0.014-0.019 long, posterior esophagus 0.40-0.56 
long. Cervical papillae, nerve ring, and excretory 
pore 0.13-0.17, 0.15-0.20, and 0.15-0.18, re
spectively, from anterior end. Nerve ring 0.04-
0.06 long. Monodelphic, ovary 0.19-0.24 from 
distal end of esophagus. Vulva opens 0.10-0.14 
from distal tip of tail and is near anus. Vesicular 
swelling of cuticle on dorsal surface directly op-

--+ 
Figures 1-8. Scanning electron micrographs of Diceronema versterae gen. n., sp. n. 1. Anterior end of female 

showing mouth and cervical papillae. Scale bar = 50 "m. 2. Cervical papillae of female. Scale bar = 20 "m. 3. 
En face view of female showing dorsal and ventral lips and semilunar plates of the buccal capsule. Scale bar = 

10 "m. 4. Anterior end of female showing cephalic papillae. Scale bar = 10 "m. 5. Tail of male showing papillae, 
ventral view. Scale bar = 20 "m. 6. Recurved tail of male showing postcloacal papillae and caudal alae. Scale 
bar = 10 "m. 7. Tail of female showing vesicular swelling on dorsal surface of cuticle. Scale bar = 20 "m. 8. 
Tail of female showing recurrent line of spines on ventral surface. Scale bar = 20 "m. 

Figures 9-12. Photomicrographs of Diceronema versterae gen. n., sp. n. 9. Anterior end of female showing 
cup-shaped buccal capsule. Scale bar = 10 "m. 10. Posterior of male showing subequal spicules and caudal alae. 
Scale bar = 10 "m. 11. Tail of female with vesicular swelling. Scale bar = 10 "m. 12. Uterus with larvae. Scale 
bar = 10 "m. 
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posite vulva (Figs. 7, 11, 15) 0.01-0.02 wide. 
Posterior margin of vesicle 0.09-0.10 from distal 
tip of tail. Viviparous, eggs and larvae present 
in uterus (Fig. 12). Tail 0.06-0.08 (Figs. 7, 8, 11, 
15). Recurrent line of short anteriorly directed 
spines on ventral surface of tail, occasionally line 
double (Fig. 8). Pair of ventrolateral sensory or
gans 0.03-0.04 from distal tip of tail probably 
represent the phasmids. 

SPECIES: Diceronema versterae sp. n. 
TYPE HOST: Diceros bicornis bicornis. 
SITE: Stomach. 
TYPE LOCALITY: U mfolozi Game Reserve, 

KwaZulu-Natal, South Africa. 
ETYMOLOGY: This genus is named after the 

host, Diceros bicornis bicornis, and the species is 
named after the late Professor Anna Verster, a 
prominent helminthologist. 

TYPE MATERIAL: USDA National Parasite 
Collection; Holotype no. USNPC 84838, Para
type no. USNPC 84839. Helminth collection of 
the International Institute of Parasitology, Unit
ed Kingdom; Paratype nos. BI059B, S1093B. 

Discussion 

Although some of the features of the specimens 
described herein, particularly the morphology of 
the male tail, suggest that they should be placed 
in the order Spirurida, the esophagus is clearly 
divided into 2 parts, a precloacal sucker is absent 
on the male tail, the female vulva opens poste
riorly, and the females are viviparous, all char
acters which suggest that they are close to the 
family Atractidae of the order Ascaridida. Skrja
bin et al. (1964) reviewed the family Atractidae 
and pointed out that at first the genus Atractis 
was associated with the genus Ascaris but later 
was placed with Oxyuris in the superfamily Ox
yuroidea. Chabaud and Petter (1960) referred the 
family Atractidae to the superfamily Cosmocer
co idea and this classification is now generally 
accepted. Chabaud (1965) confirmed the inclu
sion of the Atractidae within the Cosmocercoi
dea but considered the group to be intermediary 
between the oxyurids and cosmocercids. Cha
baud (1978) accepted 20 genera in the family 

Atractidae. Adamson and Baccam (1988) ac
cepted 14 genera in the family and characterized 
the Atractidae as having an esophagus distinctly 
divided at the junction of the corpus and the 
isthmus. They divided the family into 2 groups, 
the first didelphic with an esophagus with a long, 
narrow pharyngeal portion which includes Fit
simmonsnema and Probstmayria and the second 
Paratractis, Cyrtosomum, Rondonia, Monohys
terides, Proatractis, Cobboldina, Orientatractis, 
Labidurus, Grassinema, Leiperenia, and Cros
socephalus. Khalil and Gibbons (1988) and Gib
bons et al. (1995) added 2 more genera to the 
second group, namely, Buckleyatractis and Po
docnematractis, respectively. The specimens de
scribed herein show some similarities to the ge
nus Cobboldina Leiper, 1911 from the hippo
potamus in the shape and structure of the esoph
agus and the position and formation ofthe nerve 
ring. They differ from Cobboldina and all the 
other genera of the Atractidae in the presence of 
a cup-shaped buccal capsule, the structure of the 
cervical papillae, the restriction of spines to the 
ventral surface of the female tail, the presence of 
caudal alae on the posterior end of the male, the 
ornamentation on the ventral surface of the pos
terior end of the male, and the structure and 
arrangement of the male caudal papillae. For these 
reasons a new genus Diceronema, after the host 
Diceros bicornis bicornis, and a new species, D. 
versterae, after the late Professor Anna Verster, 
are erected for these specimens. 
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Figures 13-18. Drawing tube illustrations of Diceronema versterae gen. n., sp. n. 13. Anterior end of female, 
dorsal-ventral view. Scale bar = 0.05 mm. 14. Higher magnification of anterior end offemaie, lateral view. Scale 
bar = 0.10 mm. 15. Posterior end of female, lateral view. Scale bar = 0.10 mm. 16. Posterior end of male, 
composite ventral view from light and scanning electron microsopical studies. Scale bar = 0.10 mm. 17. Spicules 
dissected out of tissues. Scale bar = 0.10 mm. 18. Dorsal tip of right spicule. Scale bar = 0.05 mm. 
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