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Neoleptus gen. n. and a Revision of
the Genus Proleptus Dujardin,  18451

ROBERT D. SpECiAN,2 JOHN E. UsELAKER,2 AND MURRAY D.

ABSTRACT: Neoleptus gen. n. is created for Paraleptus australis. Proleptus robustus and P. dogiyeli
are synonymized with P. acutus which is redescribed. The occurrences of P. acutus in Heterodontus
francisci, Platyrhinoides triseriata, Mustelus henlei, and M. californicus represent new host records.
Proleptus anabantis is removed from the genus. A new combination, Heliconema urolophi, is proposed
for Proleptus urolophi. Keys to the genera of the subfamily Physalopterinae reported from fish and
the genus Proleptus are included.

Examination of approximately 150 elasmo-
branchs representing five families of rays and
11 families of sharks from Pacific waters off
the Southern California coast by one of us
(MDD) revealed numerous specimens of the
genus Proleptus. This genus is particularly con-
fusing as many species descriptions are based
on few specimens and usually lack adequate
figures and measurements. Even the genotype,
Proleptus acutus Dujardin, 1845, is poorly
known. The original description included no
figures and measurements were from a single
male specimen. In reviewing the genus, Baylis
(1933) recognized only six of the 12 species
described at that time.

Comparison of the specimens collected in
this study with specimens from the USNM,
Beltsville, and the Museum National D'Histoire
Naturelle, Paris, and with descriptions of P.
acutus, P. robustus (v. Beneden, 1871), and P.
dogiyeli Osmanov, 1940, revealed that all were
synonymous with the genotype. In view of the
paucity of information concerning the genotype,
the limited variation reported by Baylis (1933)
for P. robustus and by Osmanov (1940) for
P. dogiyeli, as well as the addition of lucid
scanning electron micrographs of the cephalic
region, the generic description is revised and
P. acutus is redescribed.

In reviewing Proleptus, the type specimen of
P. anabantis Pearse, 1933, was examined and
determined to have been incorrectly placed in
the genus. In addition, the species P. urolophi
Johnston and Mawson, 1951, was found to vary
considerably from the other species in Proleptus
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and has been provisionally removed to the
genus Heliconema. As an aid to identifying
species in Proleptus, a key is presented.

Review of the literature for genera related
to Proleptus indicates that Paraleptus australis
Johnston and Mawson, 1943, is sufficiently
distinct from other members of the genus
Paraleptus Wu, 1927, to warrant the erection
of the new genus, Neoleptus, for this species.

Material s and Methods

Al l specimens were fixed in alcohol-
formalin-acetic acid (AFA) and stored in
70% ethanol. Specimens prepared for scanning
electron microscopy were prepared as described
by Allison et al. (1972, 1973). Anterior seg-
ments approximately 10 mm long were
mounted on specimen stubs, outgassed for
1 hr or more in a vacuum evaporator, coated
with gold-palladium (200 A or less), and
examined in a model MSM-2 Mini SEM and
JEOL JSMU-2 scanning electron microscope.
Measurements obtained by light microscopy
were made from 11 male and 12 female
specimens removed from the stomach of
Mustelus californicus Gill, 1864, and prepared
by standard glycerine techniques. Al l measure-
ments are in millimeters with ranges followed
by averages in parentheses.

Neoleptus gen. n.
DIAGNOSIS: Mouth bounded by two lateral

pseudolabia, each bearing a conical apical
projection and a row of smaller denticles along
the inner anterior margin. Two large papillae
present on each pseudolabia. Inflated cephalic
collarette distinct; excretory pore posterior to
nerve ring. Esophagus divided into anterior
muscular and posterior glandular portions.
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MALE : Caudal alae very poorly developed;
nine pairs of sessile papillae, four preanal, five
postanal. No unpaired papillae present.
Spicules very unequal and dissimilar; guber-
naculum absent.

FEMALE: Tail bluntly pointed. Vulva in
posterior half of body. Eggs thick-shelled,
embryonated at deposition.

TYPE SPECIES: Neoleptus australis (Johnston
and Mawson, 1943), comb. nov.

HOSTS: Heterodontus philippi and Mustelus
antarcticus.

Remarks

The genus Neoleptus has been erected for
Paraleptus australis due to several distinctive
characteristics inconsistent with the genus
Paraleptus or with any existing genus in Physa-
lopteridae. The presence of minute caudal
alae, sessile caudal papillae, very unequal,
dissimilar spicules, as well as the absence of a
buccal vestibule represent sufficient deviation
from any existing genus to warrant the erection
of the new genus Neoleptus. The following
key serves to identify the genera of the sub-
family Physalopterinae from fishes.

1A. Caudal penduculate papillae present.... 2
IB. Caudal pedunculate papillae absent _ _ __ 4
2A. Vulva located adjacent to tail

Proleptus Dujardin, 1845
2B. Vulva located in middle third of body .. 3
3A. Spicules equal, similar

. Paraleptis Wu, 1927
3B. Spicules unequal, dissimilar

Heliconema Travassos, 1919
4A. Caudal alae united ventrally to form

vesicle Dogielina Sobolev, 1949
4B. Caudal alae absent 5
5A. Vestibule absent, esophagus divided

into anterior muscular portion and
posterior glandular portion

Neoleptus gen. n.
5B. Vestibule present, extremely long,

esophagus undivided
Pseudoproleptus Khera, 1955

Proleptus Dujardin, 1845

SYNONYMS: Spiroptera Rudolphi, 1819,
partim; Spiropterina Beneden, 1858; Histio-
cephalus Molin, 1860, partim; Coronilla
Beneden, 1871.

DIAGNOSIS: Mouth bounded by two simple
pseudolabia, each bearing two submedian fused
compound papillae and lateral amphid. Large
conical projection found on inner surface of
each pseudo labia. Mouth bounded by
numerous conical or bifurcated denticles. Ap-
parent junction of pseudolabia indicated by
raised area of unknown function; this structure
grooved medially along its length. Cephalic
collarette present; cervical papillae symmetrical,
in front of nerve ring; excretory pore some
distance posterior to it. Esophagus divided into
anterior muscular region and posterior glan-
dular region.

MALE : Posterior extremity spirally coiled
with broad membranous caudal alae supported
by seven to 10 pairs of pedunculate papillae.
Spicules unequal and dissimilar, gubernaculum
absent.

FEMALE: Vulva in posterior half of body,
most often close to anus; uteri parallel, ovijector
short, oviducts and ovaries intertwined in
posterior part of body. Eggs small, thick-
shelled, embryonated at deposition. Tail short,
blunt-pointed, directed dorsally.

HABITAT : Stomach and intestine of sela-
chians and teleosts.

TYPE SPECIES: Proleptus acutus Dujardin,
1845. Proleptus acutus Dujardin, 1845.

SYNONYMS: Spiroptera dacnodes Creplin,
1851; Histiocephalus dacnodes Molin, 1860;
Spiropternia dacnodes Diesing, 1861; Coronilla
robusta Beneden, 1871; Coronilla minuta
Beneden, 1871; Spiropternia robusta Linstow,
1903; Proleptus robustus (Beneden, 1871)
Seurat, 1916.

(Figs. 1-3)

DESCRIPTION: Elongate, slender, white
nematodes with characters of the genus.
Circular cuticular striations evident, especially
at anterior end. Mouth bounded by numerous
conical or bifurcated denticles, with paired
submedian enlarged bifid teeth. A raised area
of unknown function is found on either side
of the mouth at the apparent junction of the
pseudolabia.

MALE : Mature specimens 23.3 to 35.5
(29.8) long, 0.370 to 0.533 (0.453) wide.
Esophagus 3.26 to 4.31 (3.71) long divided
into anterior muscular region 0.387 to 0.555
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(0.489) long and posterior glandular region
2.76 to 3.75 (3.33) long. Nerve ring 0.343 to
0.497 (0.445); excretory pore 0.715 to 0.934
(0.825) from anterior end, respectively.
Cervical papillae located anterior to nerve
ring 0.431 to 0.584 (0.504) from anterior end.
Tail coiled, extending 0.599 to 1.460 (0.818)
from anus. Caudal alae well developed and
symmetrical, meeting ventrally anterior to
cloaca. Caudal alae supported by eight pairs
of riblike, pedunculate, symmetrically arranged
papillae. Three pairs preanal, three pairs
postanal, two pairs situated at level of cloacal
aperture. Two additional pairs of very small
cloacal papillae located just before and just
after cloacal aperture. Spicules unequal, dis-
similar. Right spicule 0.301 to 0.587 (0.464)
long, broad at base and tapering rapidly to tip.
Left spicule 1.094 to 1.773 (1.346) long, with
long tubular shaft widening at posterior due
to ala narrowing sharply before tip. Ventral
surface of body tessellated for some distance
anterior to cloaca.

FEMALE: Mature specimens 26.2 to 49.4
(34.5) long, 0.438 to 0.986 (0.569) maximum
width. Esophagus 3.56 to 6.13 (4.31) long,
divided into anterior muscular portion 0.475 to
0.672 (0.533) long and posterior glandular
region 3.01 to 5.46 (3.71) long. Nerve ring
0.423 to 0.577 (0.467); excretory pore 0.686
to 1.221 (0.796) from anterior end, respec-
tively. Cervical papillae located anterior to
nerve ring 0.307 to 0.365 (0.336) from anterior
end. Tail directed dorsally extending 0.227 to
0.431 (0.336) from anus. Vulva 0.229 to 0.511
(0.394) anterior to anus. Vagina muscular,
directed posteriorly, ovijector short. Two
parallel uteri present, coiled about intestine in
posterior half of body. Eggs 0.021 to 0.042
(0.033) long, 0.021 to 0.027 (0.023) wide.
Eggs ovoid, almost round, shell 0.003 to 0.006
(0.004) thick, with larva at deposition.

HOSTS: Literature reports include: Raja
clavata L., 1758, R. circularis, R. maderemsis,
R. miraletus, Mustelus laevis, Scyllium catulus.

The following represent new host records:
Thornback ray, Platyrhinoides triseriata (Jordan
and Gilbert), honi shark, Heterodontus
francisci (Girard), brown smoothhound shark,
Mustelus henlei (Gill) , and gray smoothhound
shark, M. californicus (Gill) .

Remarks

Dujardin (1845) originally described Pro-
leptus acutus on the basis of a single male
recovered from the ray, Raja clavata. The
description was brief and unfortunately not
figured. A search for Dujardin's original
specimen was futile; however, several speci-
mens recorded as P. acutus by Fouras, 1946,
were obtained from the Museum National
D'Histoire Naturelle, Paris. Although these
specimens were recovered from Raja clavata,
closer examination of the specimens revealed
them to be identical with P. robustus as re-
described by Baylis (1933).

Proleptus robustus was first recorded from
Raja circularis and R. clavata by Beneden
(1871); although figures were presented, mea-
surements were not. Baylis (1933), on the
basis of Beneden's figures, was able to recognize
specimens recovered from R. clavata as iden-
tical to P. robustus, and redescribed the species.
Unfortunately, Baylis had only three mature
specimens, one male and two females, avail-
able for study. Despite identical hosts, Baylis
considered P. robustus distinct from P. acutus
primarily due to the disparity in size.

Proleptus dogiyeli was recorded by Osmanov
(1940) from Raja clavata. He was undoubt-
edly unable to identify the nematode as P.
robustus due to the scanty description given by
Beneden (1871). The measurements listed by
Osmanov concur with those listed by Baylis
(1933) and fall within the range listed in the
present study.

The original descriptions of Proleptus acutus,
P. robustus, and P. dogiyeli failed to note the
presence of denticles on the margins of the
mouth. In addition, Baylis (1933) made no

Figures 1, 2. Scanning electron micrographs of the anterior  end of Proleptus acutus. 1. Head region
and cephalic collar  (c) (X 330). 2. Higher  magnification of head showing detail of papillae (p), mouth
(m), amphid (at arrow), and dorsal and ventral located raised structures (x). Note the raised surface
(s) adjacent to the amphid. (X 840).
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Table 1. Comparison of absolute measurements and ratios of measurements for  Proleptus acutus
(original description, Dujardin , 1845), /'. robustus (as redescribed by Baylis, 1933), and the present
redescription of P. acutus.

Male length
Rt. spicule length
Lt. spicule length
Rt. spicule/body length
Lt. spicule/body length
Lt. spicule/rt. spicule

P. acutus
Dujardin,

1845

12 mm
0.46 mm
0.12 mm
1:26.0
1:100.0
1:3.8

P. robustus
Baylis,
1933

33 mm
1.5 mm
0.4 mm
1:22.0
1:82.5
1:3.8

P. dogitjeli
Osmanov,

1940

37 mm
1.383 mm
0.14 mm
1:26.9
1:88.6
1:3.2

Present
description

23.3-35.5 mm
1.09-1.56 mm
0.299-0.518 mm
1:17.6-1:27.5
1:59.7-1:91.3
1:2.4-1:5.2

mention of them in his redescription of P.
robustus. Campana-Rouget (1955), in a review
of the cephalic morphology and spicules of P.
robustus, reported the denticles to be identical
to those characteristic of the genus Abbreviata.
Our present data confirms that of Campana-
Rouget.

Variation in measurements are well known
for Proleptus scillicola ( — P. obtusus). Lloyd
(1920), working with a large sample, con-
cluded that absolute measurements were with-
out value. Similar variation in other marine
nematodes has been reported by Davey (1971)
in an excellent revision of the genus Anisakis.
Davey concludes that absolute size can vary
within a single species especially when
recovered from different hosts and that a far
more useful parameter is the ratio of two
measurements.

To determine if similar ratios could be em-
ployed in Proleptus the right and left spicules
were compared to body length and to each
other. The results are depicted in Table 1 for
P. acutus, P. robustus, and P. dogiyeli.

From the data presented in Table 1, it is
evident that although the absolute measure-
ments of P. acutus fall outside the range
reported for P. robustus and P. dogitjeli, the
ratios of right spicule to body length, left
spicule to body length, and right spicule to left
spicule indicate a correlation between the three
species.

Inasmuch as parasite size is influenced by
many factors including maturity, the separation

of species based on absolute measurements,
especially when few organisms are recovered
and great variation is known in other members
of the genus, is subject to question. In view
of the preceding extensions of measurement
ranges, a consideration of the various mea-
surement ratios, and the recovery of P. acutus,
P. robustus, and P. dogiyeli from the same
host species, the authors think that P. robustus
and P. dogiyeli are synonymous with the geno-
type, P. acutus.

Pearse (1933) described Proleptus anabantis
from a single female specimen. Subsequent
examination of this specimen indicated that it
was immature and contained three lips rather
than the two characteristic of the family
Physalopteridae, thus this species must be
considered a species inquirenda. As the
specimen was immature, we were unable to
assign it to genus.

Johnston and Mawson (1951) described the
species Proleptus urolophi which, in view of the
extreme anterior location of the vulva, does not
allow placement within the genus Proleptus.
Although P. urolophi does have an unusual
arrangement of cephalic teeth which is not
consistent with any existing generic description,
in all other characteristics it fits the criteria
established for the genus Heliconema which
was revised by Ogden (1969). Chitwood and
Wehr (1934) implicate the taxonomic im-
portance of cephalic structures on the classifica-
tion of the Spiruroidea, and if these cephalic
structures can be confirmed, then perhaps a

Figure 3. Scanning electron micrograph of anterior  end of Proleptus acutus. High magnification
showing detail of mouth opening (M ) surrounded by irregularl y shaped denticles (d), bifurcated submedian
tooth (b), and the conical projection (T). (X 2,460).
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new genus would be indicated. At present,
however, we are proposing the new combin-
ation Heliconema urolophi.

In view of the great confusion existing in
species identification on the genus Proleptus,
a key is presented to those species which can
be recognized with accuracy.

recognizable and must be listed as species
inquirendae: Proleptus rajae (Diesing, 1851);
P. coronatus (Beneden, 1858); P. gordiodes
(Beneden, 1858); P. elegans (Orley, 1885);
P. tortus (Linstow, 1906).

No new information was found on these
species to supplement the review of the genus
by Baylis (1933), and thus in lieu of specimen

1A. One pair preanal papillae, two pairs of examination they must remain listed as un-
adanal papillae. Vulva close to anus. known species
Tip of right spicule bent at right
angle to shaft Acknowledgments

P. obtusus Dujardin, 1845
IB. More than one pair of preanal papillae. We wish to thank Dr- J- RalPh Lichtenfels

Vulva position variable. Tip of right *or "ae ^oan °̂  specimens of Proleptus obtusus
spicule straight 2 anĉ  ^• anabantis from the USNM collection

2A. Two pairs of preanal papillae 3 and Dr- Anne J- Petter for her hospitality and
2B. More than two pairs of preanal papillae assistance in recovering specimens of P. acutus

4 from the Museum National d Histoire Naturelle,
3A. Sev^"pa7rs"pedmicurate"papillae"sup- Paris' Dr' Leo Margolis kindly provided ap-

porting caudal alae; two pairs propnate parts of the paper by Osmonov.
preanal, five postanal

P. problematic ̂ Kries, 1940 Literature Cited
3B. Ten pairs pedunculate papillae support- Allison, V. F., J. E. Ubelaker, R. W. Webster,

ing caudal alae; two pairs preanal, Jr-> and J. M. Riddle. 1972. Preparation
three pairs adanal, five pairs post- of helminths for scanning electron microscopy,
anal __._ P. inflatus (Linstow, 1890) -T' Parasit 58: 414-416.

4A. Three pairs of preanal papillae 5 ' R;  W'  Wjf §t?;Jfe- J°,h° E' Ubelaker,
xr> A/ r *j .1 • r i and Jeanne M. Riddle. 1973. Redescrip-
4B. More than three pairs of preanal tion Jof Porrocaecum micatum (Rudolphi,

papillae b 1819) from the sea turtle chelone my das.
5A. Vulva located very near anus Trans. Am. Microsc. Soc. 92: 291-297.

P. acutus Dujardin, 1845 Baylis, H. A. 1933. On the nematode genus
5B. Vulva located about % of body length Proleptus. Ann. Mag. Nat. Hist. 12: 325-335.

anterior to anus Beneden, P. J. van. 1871. Les poissons des cotes
P. mahyi Sandosham, 1954 de Belgique, leurs parasites et leurs commen-

6A. Four pairs of preanal papillae 7 s™*-  Mem- Acad- R°y- ScL BelS- 38: xx +

6B. Five pairs of preanal Campanaiouget, Y. 1955. Parasites de pois-
P. soHdm Lent et Freitas, 1948 JQns de ̂  ouest.africains recoltes pav j.

/A . Nine pairs of pedunculate papillae ...... 8 Cadenat. Bull, de 1' I.F.A.N. 17: 818-839.
7B. Ten pairs of pedunculate papillae Chitwood, B. G., and E. E. Wehr. 1933. The

P. trygonorrhonae value of cephalic structures as characters in
Johnston and Mawson, 1943 nematode classification, with special reference

8A. Most posterior two pairs of caudal °̂ the superfamily Spiruroidea. Z. Parasitenk.
papillae reduced in size, situated at 7: 273-335.
posterior tip of tail, isolated from DaveJ'.J' T" 197L 0̂̂ ev!sion of the genus

. . . Amsakis JDuiardin, 1845 (Nematoaa: Ascari-
remaining seven pairs . . . . dat&) Helininthology 45: 51-72.

P. australis Baylis, 1933 Dujardin > F> 1845> Histoire naturelle des hel.
8B. Caudal papillae all similar in size, no minthes ou vers intestinaux. Paris, xvi +

papillae on posterior tip of tail 554 p_
P. africanus (Linstow, 1899) Johnston, T. H., and P. M. Mawson. 1951.

Additional nematodes from Australian fish.
Several species are reported from this genus Trans. Roy. Soc. S. Aust. 74: 18-24.

which are insufficiently known as to be Lloyd, J. H. 1920. Some observations on the
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Ogden, C. G. 1969. A revision of the genus
Heliconema Travassos, 1919, Physalopteridae
(Nematoda). J. Nat. Hist. 3: 423-431.

Osmanov, S. U. 1940. Materialy k parazito-
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Immunological Studies on the Origin of the Cyst Wall of
Posthodiplostomum minimum (Trematoda: Diplostomidae)1

Cox R. CRIDER AND THOMAS G. MEADE
Department of Biology, Sam Houston State University, Huntsville, Texas 77340

ABSTRACT: The biological origin of the cyst wall of Posthodiplostomum minimum was investigated by
means of antibody-antigen precipitin tests and immunofluorescence microscopy. Reagents were prepared
from the gamma globulin-rich fraction of sera obtained from rabbits immunized with homogenates
of fish tissue, metacercarial, or cyst wall. The results of these preliminary immunological studies revealed
that the cyst wall has components that reacted with both the rabbit anti-fish serum as well as the rabbit
anti-metacercarial serum. These studies confirm and extend previous, less sensitive morphological and
biochemical observations on the origin of the cyst wall of P. minimum.

Numerous studies dealing with the nature of
helminth cyst walls have been conducted using
histological, histochemical, and electron micro-
scopic techniques. Several investigations have
considered the metacercariae of the digenetic
trematode, Posthodiplostomum minimum (Mac-
Callum, 1921) Dubois, 1936. Hughes (1928)
described the wall to be in two layers consisting
of a cellular, host-formed outer part and an
acellular parasite-produced inner layer. Hunter
and Hunter (1940) added to the earlier
description by Hughes in reporting the outer
layer to be formed of modified host liver cells.
However, Hoffman (1958) reported the outer
layer to consist of a thin layer of connective tis-
sue and postulated the inner one to be of worm
origin. Bogitsh (1962), using histochemical
techniques, agreed with reports on host origin
of the outer wall, but withheld judgment about
the inner layer due to its chemical similarities
to ground substance in vertebrate tissue.
Recently, Mitchell (1974), using electron
microscopy on P. minimum metacercariae,
reported a primary cyst wall of parasite origin

1 Supported in part by a University Research Award.

surrounded by an outer viable fibrous coat
which is produced by the host and which
becomes an integral component of the cyst.
This report is similar to that of Stein and
Lumsden (1971) for the metacercarial cyst of
the heterophyid, Ascocotyle leighi Burton,
1956, as it likewise forms a two-layered cyst
of dual origin. Howell (1973) employed
fluorescent microscopy as one of several tech-
niques to analyze the cyst wall of Stictodora
lari  Yamaguti, 1939.

The purpose of the present study was to
initiate preliminary research into the feasibility
of employing immunofluorescent methods in
determining the nature of the cyst wall of P.
minimum in hopes that the findings would
be supportive of other results already obtained
about P. minimum cysts as well as contribute
to related works.

Material s and Methods
Posthodiplostomum minimum metacercariae

were obtained from 15 bluegill, Lepomis macro-
chirus, collected in Limestone County, Texas.
The 250 to 300 larvae used for each antigen
homogenate were taken from heart, liver, and

Copyright © 2011, The Helminthological Society of Washington
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