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A FATAL CASE OF SALMONELLOSIS IN A DUGONG

HEATHER ELLIOTI’, ID � ANNE’LTE THOMAS, � P.W. LA1)l)S � and G.E. HEINSOHN �

Abstract: Sa/mone/la /ohbruegge was isolated from the kidney and the liver of a
captive dugong calf (Dugong dugon) which died after an illness of at least several
weeks. Clinical signs included diarrhoea and anorexia and were apparent for a week

before death. Necropsy and histopathologic examination revealed thickening of the

intestinal mucosa, epithelial degeneration, and epithelioid cell infiltration of mucosa,
submucosa and contiguous smooth muscle. Enlargement of intestinal lymphoid
tissue was apparent, and occasional focal granulomas were found in the liver. The

source of the Salmonella infection was not ascertained.

INTRODUCTION

The dugong (Dugong dugon) is found

in shallow tropical and subtropical
waters in the Indo-West Pacific,4”'” and
is unique in being the only herbivorous
mammal restricted to the sea. It feeds
chiefly on seagrasses of the Families
Potamogetonaceae and Hydrocharita-
ceae.” Dugongs rarely have been kept in

captivity and most attempts to do so
have been unsuccessful. Knowledge of’

diseases in sirenians (dugongs and
manatees) is thus very limited, par-
ticularly when compared to some other
marine mammals of the Orders Cetacea

and Pinnipedia, where knowledge is in-
creasing rapidly as a result of their closer
contact with man.

This report describes a fatal case of

salmonellosis in a captive dugong.

HiSTORY

An unweaned female dugong, es-
timated to be approximately six months
of age (H. Marsh, pers. comm.) and

weighing 69 kg, was accidentally

trapped in a fishing net in Trinity Bay

near Cairns, Australia, on 23 March
1978. It was immediately transferred to a
marine aquarium, where it remained

until its death on 31 July 1978.

The dugong was kept in a concrete pool
(7.63 m X 15.25 m X 2.14 m) together with
one loggerhead turtle (Caretta caretta),
six hawksbill turtles (Enetmochelys

imbnicata) and about 20 marine fish of

several species. The pool attendants

swam in the pool daily while cleaning the
walls, and up to four children also oc-

casionally swam in it. The dugong was

offered a diet of seagrass obtained from
the Cairns Harbour into which effluent
from two sewerage treatment plants and
one abattoir is discharged. Fresh
seawater from Cairns Harbour was
pumped through a sand filter into the
pool for several hours daily or on alter-
nate days. Overflow water from the pool
was held in settling tanks where it was

dissipated by seepage. Occasionally,
when seawater was considered to be too
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(lirty (as a result of’ adverse weathe,’ or

ti(lal factorsi, water from the settling

tanks was pumped back into the pool. A

trap constructed over the pool outlet
prevented solid matter, including

seagrass waste, from fouling the settling

tanks.

Two to three weeks after capture, the

dugong showed a decreasing intei’est in

its surroundings, and this was reflected

in its food intake. Approximately 2 kg of

seagrass were consumed daily during the

first three weeks of capture; this de-

creased to less than ((.5 kg daily. The

dugong lost weight from the time of

capture, dropping in weight from 69 kg

on 1 April to 60.5 kg on 21 May. Its

bodyweight stabilised after receiving full

cream milk fortified with cereal, glucose

and vitamins. The animal gradually ad-

justed to the pool, and consumption of

seagrass increased, reaching a max-

imum of about 4 kg/day by six weeks

before death, at which time very little
milk was consumed.

Two weeks prior to death, mild
lethargy and anorexia were noted for a
period of two to three days. Apparent
recovery ensued for several days, after
which the animal relapsed. It became
extremely lethargic, was disinterested in
people and avoided being handled; its
appetite was markedly reduced, Bottle

feeding was recommended at this stage
and continued until the day preceding
death. One week before death the dugong
was observed to be floating higher in the
water than normal, exposing its full

dorsal surface. Severe diarrhoea oc-

curred during the last five (lays,

Signs of dehydration and weight loss
were indicated by excess skin wrinkling

anterior to the flippers. Two days before
death, 90 cc of Hartman’s solution were
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FIGURE 1. Small intestine. Note adherence of some pseudomembrane (A), abnormal
mucosa (B) with epithelial loss and fusion of villi, apparent thickening of the
muscularis mucosa and submucosa by macrophage infiltration (C), and enlargement
of a lymphoid follicle (D). H&E X 36.
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given subcutaneously along with 6cc of a

procaine penicillin dihydrostreptomycin

preparation consisting of 200mg and 250

mg/mi respectively.ID The following day
300 mg of oxytetracycline u was ad-

ministered intramuscularly, At this

stage the dugong could not swim and was

supported by either the pool attendant or

a sling, until it died.

PATHOLOGIC FINDINGS

Prior freezing and thawing of the
dugong carcass precluded a fully

satisfactory examination. Macroscopi-

cally, there appeared to be some thicken-
ing of the intestines. Occasional pale foci

up to 2 mm in diameter were present

beneath the capsule of’ one kidney.

Microscopically, major changes were
seen in the small intestine, where lesions
were observed in sections of tissue de-
rived from different locations: superficial

coagulation necrosis with pseudomem-

brane formation; loss of epithelium; fu-

sion of villi; microabscesses in crypts;
marked epithelioid infiltration of the
lamina propria, submucosa and con-

tiguous smooth muscle; and enlargement
of intestinal lymphoid tissue with
epithelioid proliferation and central
necrosis (Figures 1 and 2). In sections

stained by the Gram-Twort method, oc-
casional gram negative rods were iden-
tified in areas of epithelioid proliferation.

Occasional focal gran ulomas com-
posed of pleomorphic epithelioid tells
were present in the liver (Figure (.

Examination of the kidney failed to

reveal changes responsible for the white

foci observed grossly.

MICROBIOLOGY

Liver, lung and kidney tissues were

submitted for microbiologic exam i na-

!�

-�,

FIGURE 2. Higher magnification of’
mucosal’suhmucosal junction of small

intestine as in Figure 1. Note marked

epithelial loss with remnants in some

crypts only, a crypt microabscess (arrow)

and cellular accumulation in smooth

muscle. H&E .< 90.

tion. They were cultured 1)0th aerobically

and anaerobically at 17 U. A Saln,oio’lla

sp. was isolated in pure culture from the

liver and kidney samples and in a mixed

culturewith aPseudomona,ssp.andano-

haemolytic .Streptocoeeus from the lung

tissue. No anaerobes were isolated. ‘I’he

Salmonella was identified as S.

lohbruegge by the Salmonella Reference

Laboratory, Adelaide, South Australia.

Depomycin injection: Pitman-Moore/Ethnor, 15 Khartoum Road, North Ryde-, N.S.W., Australia.

[I) Duracycline: Ilium Products, Rydalmere, N.S.W., Austral,a.
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FIGURE 3. Focal granuloma resembling “paratyphoid” granulomas, characteristic
of salmonellosis in other species. Poor cytology with apparent pyknosis of most nuclei
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was attributed to autolysis. H&E X 227.

1)1St tJSS ION

I)ugongs have been held in captivity
only rarely, ‘- ““ “�“‘ and no definite
records of infectious diseases have been

found. There are at least seven reports on

apparent causes of mortality in

dugongs. l,,T,lh Four appeared to have

died from malnutrition, “ one from

copper sulphate poisoning,’ and one
from gastric impaction.: The reported
causes of death are mostly anecdotal,
and only two of the captive dugongs that

died were reported to have indications of’
enteric disorders.’

Although other marine mammals have
been more thoroughly studied, informa-

tion on cases of salmonellosis is meagre.

I)eath from salmonellosis in a formula
fed, orphaned manatee (Tniehechus

manatus) was reported by Jenkins (See:
Brownell et al.). Salmonella spp. have
been isolated from other marine mam-

mals’7 and may become the cause of
disease problems. Salmonellosis caused
by S. entenitidis may have contributed
significantly to mortality of fur seal pups
(Cal/orh inus ursinus). ‘ S. typhimunium

has been recovered from the spleen and
small intestine of a bottlenosed dolphin

(Tunsiops tnuncatus) that died in cap-
tivity.�’ Needham’� reported that

salmonellosis caused septicaemia in a
hooded seal and bacillary dysentery in
fur seals. Nakaya’ reported a bottle-
nosed whale (Hyperoodon sp). infected
with S. entenitidis and an outbreak of
food poisoning in 172 persons who ate
meat from the whale.

It is interesting to speculate on the
origin of the serotype in the captive

dugong considered here. In Australia, S.
lohbnuegge has been confirmed from
humans, reptiles, sewage and abattoir
effluent.2 It is a comparatively rare
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serotype in man and warm-blooded
animals but is more common in reptiles
(S. Dixon, pers. comm.). If it is presumed
that the dugong was infected after its
capture, possible sources of the organism
were from a) other wildlife in the pool; b)

humans; and c) contaminated food or
water.

Irrespective of the source of

Sa/mone//a infection in the dugong, it
seems that stress associated with in-

troduction to a captive environment con-
tributed to the disease becoming es-

tablished. The concept of stress
associated with captivity of wild animals
is well recognised. Whatever the origin of
the infection, the chronic intestinal
lesions indicate that the dugong was
infected by S. /ohbruegge at an early
stage of its captivity.
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