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FURTHER STUDIES ON “LIMEY-DISEASE” OF
TASMANIAN MUTTON BIRDS ( Puffinus tenuirostris)

B. L. MUNDAY*, R. W. MASON*, R. J. H. WELLS** and J. H. ARUNDEL**

Abstract: “Limey-disease” of mutton birds has been shown to be a form of nephritis
probably associated with infection of the ureters and collecting ducts by a coccidium.
The parasite has been identified as an Eimeria sp., but does not appear to be identical

with other avian, renal coccidia.

INTRODUCTION

The short-tailed shearwater (Puffinus
tenuirostris) or Tasmanian mutton bird
is a transequatorial migrant which nests
during the southern summer in south-
eastern Australia with the center of
breeding distribution in the Bass Strait
Islands. During the autumn months, just
prior to the departure of these birds for
the northern hemisphere, the young, as-
yet-flightless birds are removed from
their burrows by seasonal workers, and
processed to provide “squab” carcasses,
feathers for “down” sleeping bags, etc.,
and oil for medicinal purposes. Despite
the facts that some hundreds of thousands
of chicks have been taken annually for
many years, that the adults are late-
maturing and that the female lays only
one egg per year, the population of mut-
ton birds is not decreasing, and conse-
quently the industry should continue to
be of some economic importance in the
immediate future.

However, between one and five per-
cent of the chicks are affected by “limey-
disease” which is characterized by soiling
of the vent feathers by whitish (“limey”)
excrement, and frequently also by loss
of bodily condition. The number of dis-
eased birds varies with seasons and loca-
tion. It is asserted by processors that the
disease is more prevalent in wet seasons,
and is particularly common in those parts
of the rookeries which are low-lying and
heavily overgrown by vegetation.

The disease is a cause of economic
loss, not only because of the loss of one
to five percent of the birds caught, but
also because the inclusion of diseased
carcasses in with marketable birds is
claimed to taint the whole consignment
(carton pack, if fresh, or barrel, if salted).

Over a period of years a number of
workers’®'" have studied “limey dis-
ease”, and have established that the con-
dition is a form of nephritis, leading to
uricaemia and, in some cases, the for-
mation of urate-concretions in the cloaca.
These investigators have found that the
disease is probably not caused by starva-
tion or by infection with certain bacteria
and Chlamydia spp., but some slight
evidence has been accumulated to sug-
gest that an infectious bronchitis (IB)-
type virus might be implicated.

The investigations, to be described,
were undertaken to further study the
possible viral etiology of the disease,
and to examine the birds for other possi-
ble causes of the kidney lesions.

MATERIALS AND METHODS

During 1969 twenty mutton birds, be-
lieved to be suffering from limey disease,
were collected on Big Dog Island (Fur-
neux Group, Bass Strait), frozen and
dispatched to Mt. Pleasant Laboratories,
where they were thawed and tissues pre-
pared for inoculation into embryonated
fowl eggs for the detection of Chlamydia

* Mt. Pleasant Laboratories, P.O. Box 46, Launceston South, Tasmania, Australia.
** Faculty of Veterinary Science, University of Melbourne, Parkville, Victoria, Australia.
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spp."” and IB-type viruses.” Tissues were
also retained for histopathology.

In 1970 one of the authors (BLM)
collected seventeen “limey birds” and
examined them in the field, returning
to the laboratory with samples (in Hanks
SSS with antibiotics) for virus isolation,
and histopathology. In this instance the
material for virus isolation was passaged
in both embryonated fowl eggs and
chick - embryo kidney cells®. Kidneys
from more birds were later collected by
co-operators on Big Dog Island and for-
warded to the laboratory either fresh or
preserved in formal saline; no virological
examinations were carried out on these
samples.

RESULTS

1. Isolation of Viruses and Chlamydia

No viruses or Chlamydia were detected
in any of the tissues examined.

2. Gross Pathology

Not all birds discarded by the proces-
sors as being “limey”, exhibited typical
lesions, and it is probable that the term
is used to cover a number of disease
entities. The majority of chicks did have
lesions indentical to those reported by
previous authors,”'* namely one or more
of the following, soiling of the vent
feathers by granular, white excrement,
yellowish (instead of white) fat, shrunk-
en musculature, enlarged, pale kidneys,
distended ureters and distention of the
intestines as a result of accumulation of
urates (two samples were composed of
80% uric acid) in the cloaca.

3. Microscopic Pathology

As noted by Munday’ no specific
lesions were detected outside the urinary
system, where inflammation of the ure-
ters and collecting ducts was the most
characteristic change. However, in the
latest investigations, coccidial parasites
were found in the intrarenal ureters and
collecting ducts. In one instance one of
the organisms was detected in a distal
tubule cell. The degree of infestation
varied from the presence of a few oocysts
in the epithelial cells and lumina of these

ducts to distention of the ureters with
oocysts. Sexual stages of the coccidium
were also detected, but in smaller num-
bers than oocysts.

Twenty-two of the specimens collected
in 1970 were both suitable for histo-
pathological examination and had lesions
of the renal system. Coccidia were detect-
ed in nine of these. Retrospective exam-
ination of the 1969 samples revealed
coccidia in one of the kidneys with in-
flammatory changes. It should be men-
tioned that these latter samples were of
poor quality because of freezing and
subsequent thawing, and in addition, in
many instances, the gross lesions were
not typical of limey disease.

Lesions were noted in the walls and
supporting tissues of the intrarenal and
proximal extrarenal ureters, and less
often, the collecting ducts. The more
acute changes consisted of edema and
infiltration of the tissues by heterophiles,
lymphocytes and plasma cells. This stage
merged into one in which there was an
absence of heterophiles, with, in some
instances, an admixture of large mono-
nuclear cells or a predominance of
plasma cells. The process then became
dominated by lymphocytes with finally
the formation of lymphoid follicles in
the walls and adventitia of the ureters.
The ureteral epithelial cells tended to
degenerate and desquamate, sometimes
forming cellular casts. In a few birds
there were foci of chronic interstitial
nephritis, and the kidneys of one which
had a cloacal concretion were affected
by a typical uric-acid nephrosis.

4. Morphology of Isolated Coccidia

Oocysts were collected from unpre-
served kidneys, and had the following
characteristics.

The oocysts were round or subspherical.
Based on measurements of 30 oocysts,
they ranged from 25.2 to 31.2 « in length
by 22.7 to 30.9 u in width and averaged
27.6 u by 26.3 u. The wall was smooth
and a micropyle was not present.

Each sporulated oocyst contained four
small sporocysts 9.5 u by 57 x and a
large residual body 10.7 x by 10.4u. The
general impression gained on examination
of the sporulated oocysts was that of a
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large oocyst with four very small sporo-
cysts, a large residual body and a great
deal of space in the oocyst.

Each sporocyst contained two sporo-
zoites which is characteristic of Eimeria.

On the basis of these findings it was
decided that the parasite was an Eimeria
sp., but further identification was not
possible as the organism does not appear
to have been previously described. _

The parasite is illustrated in Figflre 1.
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Figure 1. Oocysts obtained from the kidneys
of Puffinus tenuirostriis X 400.
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DISCUSSION

Although the present studies have not
permitted an unequivocal case to be
established for the definition of “limey
disease” as a form of avian renal coccid-
iosis, there is good evidence to support
the premise that an Eimeria sp. is the
cause of this condition. Starvation, aero-
bic bacteria, Chlamydia spp. and IB-type
viruses do not appear to be involved in
the etiology of the disease™*''* whereas
fairly good correlation was found be-
tween the occurrence of renal coccidiosis
and “limey disease”.

The coccidium itself is markedly dif-
ferent from E. truncata® E. somateriae'
and the unnamed species occurring in
the woodcock (Philohela minor).® Com-
parison with: renal coccidia of the great-
horned owl , (Bubo virginianus)' and
Cory’s shearwater (Puffinus diomedea)’
is not possible as details of the oocysts
of these coccidia are not available.

There remains much to be done to
establish unequivocally that “limey dis-
ease” is caused by a renal coccidium,
and the epidemiology of the infection
poses many intriguing questions, espe-
cially as the birds are absent from the
breeding area for some five months of
the year.

The authors wish to thank Mr. and Mrs. F. Willis of Flinders Island for assistance in the
collection of samples, and Mr. G. Goodsall for technical help.
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