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Parasites from Indo-Pacific hump-backed
dolphins (Sousa chinensis) and finless
porpoises (Neophocaenaphocaenoides)
stranded in Hong Kong

E. C. M. PARSONS, R. M. OVERSTREET, T. A. JEFFERSON

Between 1993 and 1998,28 Indo-Pacific hump-backed dolphins (Sousa chinensis) and 32 finless porpoises
(Neophocaenaphocaenoides) stranded in Hong Kong territorial waters were examined postmortem for
parasites. The nematode Halocercus pingiwas discovered in the lungs of one hump-backed dolphin and in
10 finless porpoises, typically within abscesses or granulomata, and they were frequently accompanied by a
catarrhal exudate and lesions characteristic of pneumonia. Seven of the 10 finless porpoises were calves
with substantial lungworm infections, and three were neonates with visible fetal folds and umbilical
remnants, suggesting that Hpingi is transferred to the neonate before birth or during lactation. Electron
micrographs of Hpingi should allow the nematode to be identified by other researchers. An ectoparasitic
stalked barnacle (Xenobalanus globicipitis) was recovered from a finless porpoise, the first time that this
species of bamacle has been recorded in Hong Kong's territorial waters.

THE Hong Kong special administrative region (SAR) iS situ-
ated on the south coast of the Chinese province ofGuangdong
(centered at 22°20'N, 114°10'E). There are records of 16

species of cetaceans from Hong Kong (Parsons and others
1995, Parsons 1997), but only two species reside permanently
in the SAR'S territorial waters. These are the Indo-Pacific

Veterinary Record (2001)
148, 776-780

E. C. M. Parsons, PhD,
Seaquest, Tigh na Mara,
10 Main Street,
Tobermory, Isle of Mull,
Argyll PA75 6NU
R. M. Overstreet, PhD,
Department of
Parasitology, Gulf Coast
Research Laboratory, 703
East Beach Drive, Ocean
Springs, MS 39564, USA
T. A. Jefferson, PhD,
Southwest Fisheries
Science Center, NOAA,
NMFS, PO Box 271,
La Jolla, CA 92038, USA
and Ocean Park
Conservation
Foundation, Ocean Park,
Aberdeen, Hong Kong

The Veterinary Record, June 23, 2001776



-PAPERS & ARTICLES

FIG 1: Lung of a finless porpoise with a heavy infection of the
nematode Halocercus pingiand associated lesions.
Bar=1 cm

hump-backed dolphin (Sousa chinensis) and the finless por-
poise (Neophocaenaphocaenoides) which,before 1993, had not
been studied in the region. Several research projects have since
been conducted upon the two species, including detailed post-
mortem analyses of stranded individuals (Parsons 1997,1998,
Jefferson 2000, Parsons and Jefferson 2000). This paper sum-
marises the parasitological data gathered from these studies.

FIG 2: Scanning electron
microscope view of the
anterior end of
Halocercus pingi.
(a) Papillae present but
distinct. (b) Lateral view
of relatively large
double papillae in an
outer circle and six
smaller ones in an inner
circle. The oesophagus
of the portions of the
specimens examined
was 199 to 213 pm long
by 35 pm wide (the
estimated total length
was within the previous
reported ranges of 150
to 183 pm for males and
255 to 364 pm for
females)

Knowledge of the parasites of Indo-Pacific hump-backed
dolphins is limited to a record of the cyanamid Syncyamus
aequus in two animals from South Africa (Ross and others
1994), and two nematodes, Anisakis alexandri in the stom-
ach of a hump-backed dolphin from Xiamen (Hsu and
Hoeppli 1934), and a nematode, tentatively identified as
Halocercus pingi, in the liver of one animal, possibly from
south-east Asia (Gibson and Harris 1979).

There is more information about the parasites occurring
in finless porpoises. The nematodes Crassicauda fuelleborni,
Stenurus auditivus, Stenurus nanjingensis, Pharurus asiaori-
entalis, Pseudostenurus auditivus and Pseudostenurus sunameri
have been extracted from the sinuses and cranial air spaces
of finless porpoises and Hpingi has been recorded in lung tis-
sue (Hoeppli and others 1929, Wu 1929, Hsu and Hoeppli
1934, Yamaguti 1951, Neiland and others 1970, Dailey and
Brownell 1972, Petter and Pilleri 1982, Tao 1983). In addition,
four trematodes (Campula folium, Nasitrema spathulatum,
Nasitrema sunameri and Orthosplanchus elongatus) and one
cestode (Diphyllobothrium furhmanni) have been recorded
from this species (Hsu 1935, Ozaki 1935, Neiland and others
1970, Dailey and Brownell 1972).

MATERIALS AND METHODS

Twenty-eight Indo-Pacific hump-backed dolphins and 32 fin-
less porpoises were examined postmortem (Parsons and
Jefferson 2000) by the methods described by Geraci and
Lounsbury (1993) and Jefferson and others (1994). The para-
sites were fixed in a standard 10 per cent formalin solution
and examined by scanning electron microscopy. Tissue sam-
ples taken for histopathological analysis were fixed in 10 per
cent formalin solution or 90 per cent ethanol solution and
processed by the Hong Kong Agriculture and Fisheries
Department Veterinary Laboratory and the Comparative
Pathology Laboratory, the University ofMiami (Parsons and
others 1999). The ages of the stranded cetaceans were esti-
mated by decalcifying, sectioning and staining teeth by the
procedures described by Myrick and others (1983) and Hohn
and Lockyer (1995).

RESULTS

The most common parasites were lungworms. Nematodes,
identified as Hpingi, were excised from the lungs ofone juve-
nile hump-backed dolphin. The same nematodes were dis-
covered in 10 of the 32 finless porpoises (Table 1), often in
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FIG 3: Scanning electron
microscope views of the
posterior end of male
Halocercus pingi.
(a) Ventral view of
rugose alae and intra-
alar region, much
reduced caudal bursa
and distal portion of
spicules.
(b) Dorsolateral view
showing bipapillate
dorsal ray, lateral rays
and ventral ray, and
protruding spicules.
(c) Lateral view of anus
and non-protruded
spicules. (d) Lateral
view showing entire
protruded spicules
(right spicule 800 pm,
left spicule 570 pm).
(e) Fold in spicule.
(f) Lateral view of anal
area showing entire
gubernaculum

very high densities (Parsons and Jefferson 2000). The nema-
todes were typically found within abscesses or granulomata
ranging in diameter from 1 to 2 mm to 30 mm (Fig 1). Seven
of the parasitised porpoises were calves and they constituted
54 per cent of all the finless porpoise calves stranded in Hong
Kong during the study period. Three of them had visible
umbilical remnants, fetal folds and unfused skulls, indicat-
ing that they were probably less than a few weeks old, but they
had heavy infections of parasites in the lungs, suggesting that
the parasites had been acquired before, or immediately after,
birth (Parsons and others 1999).

The specimens from the lungs of the finless porpoises were
clearly different from Halocercus lagenorhynchi, but presum-
ably conspecific with Hpingi. Because of uncertainties in the
descriptions of the spicules and bursal rays of H pingi,
Dougherty (1944) thought that Hpingi might be a junior syn-
onym ofH lagenorhynchi. Because the illustrations ofHpingi
byWu (1929) and others are conventionalised and difficult to
relate to actual specimens, Figs 2 to 5 are included to aid
future workers in distinguishing this species.

The parasitic infections in the finless porpoises were
accompanied by either a foamy or a catarrhal exudate in the
airways, and the animals frequently had lesions characteristic
of pneumonia. The parasitised hump-backed dolphin had a
focal suppurative and necrotising pneumonia; some pin-
point haemorrhages were detected in the lung tissue and there
were eosinophils and macrophages in the surrounding air
spaces with occasional multinucleate cells; the macrophages
were foamy, and some contained eosinophilic granules in the
cytoplasm (Parsons and Jefferson 2000).

Verminous pneumonic lesions were also apparent in four
finless porpoises, one of which had a trachea containing
foamy exudate, a heavy parasitic load with many abscesses in
the lungs, and areas of atelectasis and emphysema (Parsons
and Jefferson 2000). However, it also appeared to have suf-
fered a traumatic blow, probably from a boat, and this blow
was the likely cause of death, rather than the verminous pneu-
monia. It is possible that the parasitic infection may have
debilitated the animal and reduced its ability to evade boat
traffic.
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FIG 4: Scanning electron microscope view of the spicules of Halocercus pingi.
(a) Proximal portion of both non-protruded spicules. (b) Proximal portion of single
spicule. (c) Distal portions of both spicules

Unidentified nematode parasites were found in 1 to 2 cm
nodules on either side of the ventral midline of the peri-
toneum of one finless porpoise. A female porpoise had a
swollen and necrotic uterus, 4 to 5 cm thick, which was densely
infected with cysts containing an unidentified (possibly
arthropod) parasite (Parsons and Jefferson 2000). The trailing
edge of the flukes of this animal was also heavily encrusted
with the stalked barnacle Xenobalanus globicipitis, the first time
that this barnacle had been recorded in Hong Kong.

The only platyhelminths were several unidentified trema-
todes discovered in the orbit of a hump-backed dolphin.

FIG 5: Scanning electron microscope view of a female Halocercus pingi. (a) Posterior end;
one of different shapes in cold-fixed specimens. (b) Extruded larva and others still in
uterus

DISCUSSION

Among these cetaceans, the predominant parasite was the
nematode Hpingi, which was isolated from 10 of 32 stranded
finless porpoises. This nematode has also been described in
other populations of Chinese and Taiwanese finless porpoises
(Tao 1983, Gao and Zhou 1993) and the species thus appears
to be particularly vulnerable to this type of parasite. The
occurrence of the nematode in very young animals suggests
that the parasite may either be able to cross the placenta and
enter the lungs of the fetus or be transmitted through the
mother's milk.

The immune system ofneonatal animals is not fully devel-
oped, and they rely upon passive immunity derived from the
transfer of antibodies in the colostrum to counteract infec-
tions. This underdeveloped immune system may be one rea-

son why so many of the neonatal finless porpoises had been
parasitised. However, in Hong Kong, stranded neonatal finless
porpoises have been reported to contain high levels of
organochlorine pollutants (Parsons and Chan 1998, Minh and
others 1999), chemicals which are immunosuppressive (Safe
1984, Vos and Luster 1989, Busbee and others 1999) and may
therefore further reduce their resistance to the nematodes.
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ISHORT COMMUNICATIONS

Attaching and effacing
lesions in the intestines
of two calves associated
with natural infection
with Escherichia coli
026:H1 1

R. F. GUNNING, A. D. WALES,
G. R. PEARSON, E. DONE, A. L. COOKSON,
M. J. WOODWARD

Escherichia coli 026 has been associated with diarrhoea in
young calves for many years (Sojka 1965, Sherwood and oth-
ers 1985, Wray and others 1993, Beutin and Muller 1998). In
naturally infected calves, attaching and effacing (AE) lesions
have been reportedly associated with this serogroup in the
large intestine of a calf less than one month old (Mainil and
others 1987) and in an eight-day-old calf (Iijima and others
1990). Experimentally, AE lesions have been reported in the
large intestine (Mainil and others 1987) and the small and
large intestines (Wray and others 1989) of calves inoculated
with E coli 026:H1 1. In human beings E coli 026:H1 1 appears
to be the predominant verocytotoxin-producing E coli (VTEC)
of this serogroup and has been associated with diarrhoea,
bloody diarrhoea and haemolytic uraemic syndrome (HUS)

(Bettelheim 2000). This short communication describes AE
lesions in the small and large intestines oftwo calves naturally
infected with E coli 026:Hl .

Two severely diarrhoeic calves (calf 1 and calf 2), both aged
two weeks, were submitted live for postmortem examination
from separate farms where several calves were similarly
affected. One of the outbreaks included dysentery and the calf
from that farm (calf 2) had blood in its faeces.
A zinc sulphate turbidity test was performed on blood

from calf 2. Samples of the small intestine of calf 1, and the
small and large intestines of calf 2, were collected for routine
bacteriological examination. Selected colonies of E coli were
subcultured onto Dorset egg slopes for further typing, to test
for the presence ofverocytotoxins and the detection of genes
encoding virulence determinants by PCR, as described by
Pearson and others (1999). Intestinal contents from both
calves were examined by ELISA for rota- and coronavirus and
by a Ziehl-Neelsen staining method for cryptosporidium.
Samples of duodenum, jejunum, ileum and colon from both
calves, and samples of caecum and rectum from the dysen-
teric calf (calf 2) were fixed immediately after euthanasia in
10 per cent neutral buffered formalin. Tissues were processed
routinely to paraffin wax, and 4 I1m sections were stained with
haematoxylin and eosin. For peroxidase-anti-peroxidase (PAP)
immunostaining, additional 4 [im sections of the small and
large intestines were mounted on organosilane-coated slides
and incubated overnight at 4°C with a commercially available
rabbit anti-026 antiserum (Prolabs), at a dilution of 1/2000.
Goat anti-rabbit antiserum (Sigma), rabbit PAP (DAKO) and
diaminobenzidine were then applied sequentially. Sections
incubated with normal rabbit serum (diluted 1/500 and
1/1000) and rabbit anti-o157 antiserum served as controls. For
electron microscopic studies small areas of the ileum ofboth
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