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Nasitrema lagenorhynchus n. sp. from the Larynx and Lungs
of a Pacific Striped Dolphin (Nasitrematidae, Trematoda)
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Abstract

Nasitrema lagenorhynchus n. sp. was described from a Pacific striped dolphin, Lagenor-
hynchus obliquidens, which died in the aquarium on February 17, 1984 after captured off
the coast of Iki Island, Nagasaki Prefecture, Japan. At postmortem examination 86 flukes
containing adults and larvae were collected from the larynx. The flukes and eggs were also
found from the lungs by histopathological examination. The present species differs from all
the other known species of Nasitrema by the smaller sizes of body and suckers, not lobed
ovary, and parasitism in the larynx and lungs. The dolphin may have died of broncho-

pneumonia by the parasitism.
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Introduction

Several papers of morphological studies
papers have on the flukes of the genus Nasi-
trema been published from Japan (Ozaki, 1935;
Yamaguti, 1951, 1958, 1971) and USA (Nei-
land et al, 1970; Dailey and Brounell, 1972;
Sweeney and. Ridgway,l 975; Skrjabin et al.,
1964).

A Pacific striped dolphin, Lagenorhynchus
obliquidens, 193.5 ¢cm in body length and 99
kg in body weight, was captured off the coast
of Iki Island, Kyushu on February 17, 1984,
and died after introduced into the Izu-Mito
Sea Paradise Aquarium. On postmortem ex-
aminination, a total of 86 flukes containing
adults and larvae were obtained from the
mucosal rugae of the larynx, and histopatho-
logical examination revealed the ' presence
of the flukes and eggs in the lungs.
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Materials and Methods

For photomicroscopic examination, the
mature flukes flattened between the glass
slides were fixed in Schaudinn’s fixative and
placed in iodine-alcohol for 20 min. to remove
HgCl, and then in 70% ethanol. The speci-
mens were stained with Delafield’s hemato-
xylin, dehydrated in ethanol and mounted with
Canada balsam after clarified in xylol.

For histopathological examination, the
specimens were stained with hexatoxylin and
eosin or PAS reaction. The specimens for
scanning electron microscopy were prepared
by critical point drying.

Results

Description is based on 10 mature flukes.
All the measurements are expressed in mm
with their means in parentheses.

Description of species

Nasitrema lagenorhynchus n. sp.
(Figs. 1 and 2)
Host: Lagenorhynchus obliquidens
Habitat: Larynx and lungs
Locality: Off the coast of Iki Island, Naga-
saki-ken, Japan
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Fig. |  MNasitrema lagenorhychus n. sp., holotype,
ventral view.

Date: February 18, 1984
Type specimen: Deposited at the Kikuchi
Biomedical Laboratory

Abbreviations used in Figures

A: Acetabulum, C: cirrus, EP: excretory pore,
GP: genital pore, I: intestine, O: ovary, OS: oral
sucker, OT: ootype, PA: papilla, PH: pharynx, PP:
pars prostatica, PR: prostate cell, S: spine, T:
testis, U: uterus, V: vitellaria, VS: vesicula semi-
nalis."

Body 5.0-8.13 long and 1.15-1.50 wide,
thick, subcylindrical, widest at level of ovary
and testes, slightly attenuated posteriorly, end-
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Fig. 2 Anterior part of body, ventral view. x10.

ing in obtuse angle. Body surface covered with
spines 0.050-0.060 lung at middle portion
of ventral surface (Figs. 3, 5). Subcircular oral
sucker situated at anterior end of body, di-
rected anteriorly, measuring 0.200-0.275
(0.237) x 0.225-0.300 (0.262) short spines
on thick outer wall, papillary processes along
inner rim, minute longitudinal rugae all over
lining of lumen. Prepharynx short. Pharynx
pyriform, long, measuring 0.25-0.33 (0.29) x
0.12-0.20 (0.16) (Figs. 1-3). Esophagus lack-
ing in some specimens. Intestine bifurcated
immediately posterior to pharynx, then runs
anteriorly along pharynx, twists posteriorly,
and ends in ceca near posterior end of body
(Fig. 1). Acetabulum situated on midline of
ventral surface 1.15—1.30 (1.25) from anterior
end of body, swollen at its rim, densely covered
with short cuticular spines on outer surface,
short spines and papillary processes on inner
surface of suckers, 0.225-0.400 (0.313) x
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Fig. 6 Female genitalia in sections. x30.

Fig. 7

Female genitalia in sections. x50.

0.275-0.500 (0.388), 1.4 times larger than
oral sucker (Figs. 3, 4). Testes situated tandem
between anterior 1/4 and 1/2 of body, multi-
lobate, overlap with ceca. Vas efferens origi-
nates from middorsal portion of anterior testis
and runs anteriorly along ventral side of ovary
(Figs. 1, 2). Vas efferens of posterior testis
runs along leftsid of ovary, and unites with
that of anterior testis on dorsal side of coiled

Fig. 8

(44)

Section showing seminal vesicle area dorsal
to acetabulum. x100.

uterus to give rise to vas deferens entering into
posterior end of seminal vesicle. Seminal
vesicle swollen at posterior part, composed
of thin, muscular envelope and epithelial endo-
thelium, measures 0.23—0.35 in maximum
width, runs dextrodorsal to acetabulum. Pars
prostatica sylindrical, muscular, surrounded by
prostatic cells, 0.25 long and 0.07 wide. Cirrus
very short and shorter than pars prostatica,



Fig. 9 Section showing seminal vesicle and pars

prostatica dorsal to acetabulum. x200.
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Fig. 10 Egg. x100.

Fig. 11 Flukes on arytenoid cartilage. x30.

Fig. 13 Lung lesions caused by flukes. x30.

0.018 in width, composed of thick cuticules,
and opens into genital pore. Cirrus pouch com-
pletely lacking (Figs. 1, 8, 9). Ovary laterally
longer, elliptical, not lobed, measuring 0.25—
0.38 in diameter, located somewhat dextrally
to midline in front of anterior testis (Figs. 1,

Fig. 12 Flukes between mucosal rugae of arytenoid

cartilage. x30.

-

Fig. 14 Pulmonary nodular lesion, showing a worm

(45)

and infiltrating cells in central portion. x100.

6, 7). Oviduct originates from dorsolateral side
of ovary, runs towards right side of body, gives
off Laurer’s canal, and unites with vitelline
reservoir to form ootype. Laurer’s canal runs
posteriorly, opens on midline of dorsum at
level of ovary. Vitelline reservoir pyriform,
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Fig. 15 Pulmonary nodular lesion, showing a worm

and infiltrating cells in central portion. x100.

Fig. 17 Obsolete egg nodule in pulmonary tissue.

xS0.

0.15-0.20 in diameter. Ootype and shell
glands situated on left side of ovary on midline.
Uterus swollen with eggs and sperm, passes
anteriorly along dorsal side of acetabulum after
twisting between two intestinal ceca (Figs. 6,
7). Metraterum composed of well-developed
inner layer of annular muscles, outer layer of
longitudinal muscles and accessory cells.
Genital pore situated immediately anterior to
acetabulum on midline. Vitellaria divided into
numerous clusters of highly dendritic acini,
commence anteriorly at level of ovary and
proceed to near posterior end of body, occupy-
ing dorsolateral area of ovary zone, dorsal area
of testis zone and peripheral area of both
intestines. Eggs elliptical, thick-shelled, some-
what obtuse at operculated pole and somewhat
swollen at opposite pole with a process result-
ing from thickening of shell, nearly triangular
in cross section, measuring 0.068-0.072 x
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Fig. 16 Abscess-like pulmonary

nodule containing
infiltrating cells and exudate together with dis-
seminated eggs. x50.
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Fig. 18 Granulation tissue of lungs. x200.

0.040-0.050 (Fig. 10). Excretory bladder
tubular, thick, extending from orifice at pos-
terior end of body about midway between
two testes.
Pathological findings

Pathological and histopathological changes
were observed in the habitats of the flukes.
The flukes atrached themselves deeply or
superficially between the annular mucosal
rugae of the larynx or were free in the lumen.
The mucous membrane of the parasitized
region was hyperemic, swollen, dotted with
many petechial or miliary hemorrhages, and
covered with mucous exudate (Figs. 11, 12).
The lungs were mildly emphysematous, and
scattered with blackish-red hemorrhagic nod-
ules or somewhat hard protuberances on the
bilateral surfaces (Fig. 13). These protuberances
were especially abundant on the apical lobes,
but scarcely seen on the diaphragmatic lobes.



Nodules of various sizes were observed on the
cross section of the lung lesions. There were
new and old nodular lesions surrounding
parasites and eggs in the affected area of the
lungs. In the new lesions the parasites were
surrounded by inflammatory granulomatous
tissues, and infiltrated by cells including lym-
phocytes, plasma cells, eosinophils and histio-
cytes (Fig. 18). The central portions of nodular
lesions gave rise to caverna which involved
masses of decaying infiltrating cells and the
parasites (Figs. 14, 15). Some lesions contained
a lot of effusion, resulting in abscess-like ap-
pearance. New eggs were scattered in this
effusion (Fig. 16). Degenerative or disintegrated
eggs or egg shells were observed in the portions
scarce in cell components in the nodules. The
obsolete nodular lesions had little infiltrating
cells, were necrotic from the middle layer to
the central portion, which stained deeply and
had cracks. Fibrosis or hyalinization was ob-
served within the nodules of the markedly
obsolete lesions. There was also the coalescence
of several egg nodules (Fig. 17).

Discussion

A total of nine species of the genus Nasi-
trema have so far been described: four species
from Japan (N. spathulatum Ozaki, 1935, V.

Table 1
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gondo Yamaguti, 1951, N. sunameri Yamaguti,
1951 and M. dalli Yamaguti, 1951) and five
species from USA (V. attenuata Neiland, Rice
et Holden, 1970, N. lanceolata Neiland, Rice
et Holden, 1970, N. delphini Neiland, Rice et
Holden, 1970, N. globicephalae Neiland, Rice
et Holden, 1970 and N. stenosoma Neiland,
Rice et Holden, 1970).

All the known species of Nassitrema are
different from the present species in habitat
and the morphological characters and measure-
ments (Tablw 1) as follows: N. spathulatum
in abruptly tapering posterior half of body,
larger suckers, deeply lobed oaary, and vitellaria
occupying zone above acetabulum; N. gondo
in largest body, larger suckers, testes occupy-
ing spacious region, markedly multilobed ovary,
and larger eggs; N. sunameri in larger body and
suckers, and vitellaria commencing at pre-
acetabular level; N. artenuata in lanceolate
body, markedly slender posteriro body,a and
not highly dendritic testes occupying anterior
1/3 to 1/6 of body; N. lanceolata in larger
body, two larger suckers, and vitellaria occupy-
ing zone above genital pore; N. delphini in
spatulate body being widest at level of ace-
tabulum, tapering more or less rapidly posterior
to acetabulum, and pointed at terminal end of
body; N. stenosoma in slender body being
nearly parallel-sided posterior to widest point

Measurements of the species of the genus Nasitrema

Oral sucker

Acetabulum

Species Body (mm) (;rm) (;zm) Egg (pm)
Spathulatum 19-26x2.3-3.1 350-500 x 600-660 850-1000 x 1050 70-95 x 40-57
Gondo 28-35x%5.0 750-850 x 950-1100 1150 90-105 x 54-63
Sunameri 15-20% 3.8-4.0 550-600 x 620-750 800-1050 81-90 x 42-60
Dalli 8-15x2-3 320-550 x 550-700 650-950 72-84 x 42-48
Attenuata 18.9-23.0%x2.4 508-581 x 552-627 846-890 x 853-865 71-81 x 46-47
Lanceolata 14.6-19.5x3.4-4.6 667-878 x 657-897 821--1100 x 815-1060 75-89 x 47-56

(16.8x4.0) (801 x798) (987-x972) (83%52)
Delphini 8.9-14.3x1.6-2.3 408-533 x 477-545 583-633 x 571-655 72-78 x 47-51

(12.2x1.9) (457 x 507) (621 x 623) (75 x 49)
Stenosoma 9.6-12.2x1.6-1.9 344-408 x 383-452 552-608 x 552-640 74-82 x 42-55
; (11.1x1.7) (374 x 422) (587 x 595) (79 x 47)
s SSTITELS AL O g g
Lagenorhynehus  SOFILII0 W0HGALIO TG0 S8R
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at level of acetabulum, ovary consisting of 2
to 5 lobes, and vitellaria commencing at level
of posterior margin of acetabulum; and M.
globicephalae in larger suckers and ovary with
5 to 10 short, blunt outgrowths. The present
species, on the other hand, has the closest
resemblances to V. dalli, but differs from it in
the following characters: pharynx with cylin-
drical lumen in anterior portion and triradiate
lumen in posterior bulbous portion, intestine
winding not so strongly at level of uterus and
testes, larger suckers, and ovary with short
digitiform outgrowths.

As a result, the present species differs from
all the known species of the genus Nasitrema.
Thus, N. lagenorhynchus n. sp. was proposed
for it.

The affected dolphin was not vividly swim-
ming, anorectic, and occasionally coughing
when captured. The animal fell inti dyspnea
immediately before death. From the above
observations the death was diagnosed to be
caused by bronchopneumonia resulting from
the parasitism.
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