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Sarcocystis AND RELATED ORGANISMS IN AUSTRALIAN

WILDLIFE: III. Sarcocystis murinotechis SP.N. LIFE CYCLE IN

RATS (Rattus, Pseudomys and Mastocomys SPP.) AND TIGER

SNAKES (Notechis ater).

B. L MUNDAY and S. W. MASON, Mt. Pleasant Laboratories, P.O. Box 46, Launceston South, Tasmania,

Australia.

Abstract: Sporocysts from tiger snakes (Notechis ater) produced thick-walled

sarcocysts in laboratory rats (Rattus norvegicus). Ultrastructurally these organisms
were identical with sarcocysts found in native rats, but were different from
Sarcocystis singaporensis. Sarcocystis murinotechis sp.n. is proposed for this
parasite of rodents and tiger snakes.

When naturally-infected rats were fed to kittens (Felis domestica), quo!ls(Dasyurus

viverrinus) and a masked owl (Tyto novaehollandiae) no sporocysts were detected in
the faeces of these animals. Also, sporocysts from owls (T. novaehollandiae and

Ninox novaeseelandiae) were not infective for rats (R. norvegicus).

INTRODUCTION

Both Rzepczyk1 and Zaman and
Colley5 have described thick-walled
Sarcocystis of rats which have pythons
as definitive hosts. Originally, Zaman
and Colley5 named their organism
Sarcocystis orientalis, but subsequently
changed this to S. singaporensis sp.n.6
Electron-microscopic examination of
this organism and Rzepczyk’s type A
Sarcocystis revealed that they had
similar cyst walls composed of villi ap-
proximately 4-8.7 X 0.3-1.4 pm.4’5 Thick-
walled sarcocysts were also found in
Tasmanian rats (Rattus lutreolus, R.
rattus, R. norvegicus, Pseudomys higgin-

si and Mastacomy fuscus)2 but the walls
on these had villi measuring 6 X 4 pm

and, in contrast to those seen in S.
singaporensis, the villi did not have
basal necks.’ As a consequence of these
morphological differences and the fact
that pythons do not occur in Tasmania
an attempt was made to elucidate the life
cycle of this organism.

MATERIALS AND METHODS

Carnivore Studies
Two kittens (Felis domestica), two

quolls (Dasyurus viverrinus) and a

masked owl (Tyto novaehollandiae) were
fed naturally-infected rats. Each kitten
and each quoll was fed half an eastern
swamp rat (R. lutreolus) and half a long-
tailed rat (P. higginsi) whilst the masked
owl was fed four swamp rats and one
long-tailed rat.

The kittens were derived from ex-
perimental groups which had not been
fed raw meat. The quolls and owls were
captive animals.

All examinations for sporocysts
typical of Sarcocystis or Frenkelia were
performed on the material obtained by
subjecting the animals’ faeces to flota-
tion on sugar solution (sp.g. 1.15) fol-
lowed by a single washing. Flotations
were examined daily for a week prior to

feeding and for three weeks after feeding

(weekend samples were pooled).

Studies using R. norvegicus and Mus
musculus

Laboratory rats (R. norvegicus) and
mice (M. musculus) known not to harbour
sarcocysts were used in these studies.

In the first series of experiments
sporulated oocysts and sporocysts
collected from the intestines of three tiger
snakes (Notechis ater) were used. These
were stored in antibiotic solution until
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needed, when they were washed,
suspended in physiological saline and
counted in a haemocytometer.

For the first experiment, three rats
were each given 30,000 sporocysts orally
and an unquantified dose was ad-
ministered to a fourth. Three rats were

caged separately as uninoculated con-
trols. In the second experiment, five rats
and five mice were given graded, but
unquantified, doses of sporocysts. Five
rats and five mice were kept in separate
cages as controls. All animals, except
those which died early in the course of the
experiments, were killed and examined
12 weeks post-inoculation (p.i.). Post-

mortem examinations were performed

and a range of tissues fixed in 10%
buffered formalin for histologic ex-
amination. Sections 10 pm thick were cut

from paraffin-embedded tissues selected

from brain, lungs, liver, kidneys, tongue,

oesophagus, heart, diaphragm and
skeletal muscle. These were stained with

haematoxylin and eosin for light

microscopic examination. Electron
microscopic examination of Sarcocystis-
infected muscle was undertaken after

post-fixing in osmium, embedding in
Spurr’s medium and staining with

uranyl acetate and lead citrate.

In the second series of experiments,
sporulated oocysts and sporocysts

collected from the intestines of a masked
owl (T. novaehollandiae) and a spotted

owl (Ninox novaeseelandiae) were used
as inocula. Large, unquantifled doses of

sporocysts from the masked owl were
given to 17 mice and seven rats. Similar-
ly, large numbers of sporocysts from the
spotted owl were given to six mice and
four rats. Equal numbers of control

animals were caged separately. The
same examination protocol was used as
in the first series of experiments.

RESULTS

Carnivore Studies

Sporocysts were not found in the faeces
of animals fed native rats infected with
Sarcocystis.

Studies Using R. norvegicus and M.
musculus

First series of experiments. The

sporocysts obtained from the tiger
snakes averaged 11.0 X 7.25 pm (range
10.5-11.5 X 7-8 pm) and contained four

sporozoites and numerous residual
granules.

Three of the nine rats died at seven to
13 days p.i. At necropsy, they had ex-
cessive pleural fluid and oedematous
lungs. Histopathologic examination
revealed pulmonary oedema, focal non-
suppurative myocarditis and anoxic
hepatopathy. Schizonts (Figure 1)
measuring 9 X 9 pm to 29 X 11.5 pm were

found in varying numbers in the
different rats. In the heaviest infection
the order of density was myocardium =

skeletal muscle > lung > kidney
glomerulus. The remaining inoculated
rats had thick-walled sarcocysts in the
tongue, diaphragm and skeletal muscles,
but not in the heart at 12 weeks p.i. These
sarcocysts were 60-90 pm in diameter and
up to 300 pm in length, although as none

FIGURE 1. Schizont in tongue of
laboratory rat (Rattus norvegicus). H&E

X 3750
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were cut perfectly longitudinally they
were probably longer. With the light
microscope, the cyst wall appeared
striated and electron-microscopy
revealed the presence of short, broad (6 X

4 pm) protrusions with many in-

vaginations, but without necks at their

bases (Figure 2). Sarcocysts were not
detected in the control rats.

Two of the five mice died at 14 days p.i.
and showed similar lesions to the rats
except that there was significant

p.-. - ,� ,

L ��:1 :

I

FIGURE 2. Wall of Sarcocystis murinotechis sp.n. in laboratory rat (R. norvegicus)

(above) and southern bush rat (R. fuscipes) (below). Note short, broad protrusions.
Electronmicrograph X 13500
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myositis in the skeletal muscles. A
single, thick-walled sarcocyst, 95 pm in
diameter was found in the skeletal
muscles of one mouse 12 weeks p.i.

Second series of experiments. The
sporocysts obtained from the owls
averaged 13 X 8 pm (range 12-16 X 7.5-8.5

pm).

No sarcocysts, nor developmental
stages, were found in the experimental
rats and mice dosed with owl sporocysts.

DISCUSSION
In this series of experiments it has been

shown that sporocysts from tiger snakes
(N. ater) produce sarcocysts in
laboratory rats (R. norvegicus). These
sarcocysts are histologically identical to
those found in eastern swamp rats (R.
lutreolus), southern bush rats (R.
fuscipes), black rats (R. rattus), Norway
rats (R. norvegicus), long-tailed rats (P.
higginsi) and broad-toothed rats
(Mastacomys fuscus) in Tasmania and
south-eastern Australia.2 In addition, the
experimental sarcocysts are ultra-
microscopically identical to those from
R. lutreolus2 and R. fuscipes (Munday,
unpubl.) but distinct from S.
singaporensis6 and Rzepczyk’s type A
organism.4 On the basis of these
differences in morphology and definitive
host, it is suggested that it is a new
species and the name Sarcocystis
murinotechis sp.n. is proposed.

The specificity of this parasite for
reptiles as definitive hosts was at least
partially demonstrated by the fact that
feeding of infected rats did not lead to
sporocyst production in quolls, kittens
and a masked owl, nor were sporocysts
from owls infective for rats.

Although this particular Sarcocystis
has not been found in wild mice (Mus
musculus)2 itcan develop to some extent

in this rodent possibly suggesting an
even wider intermediate host range than
has already been found. The relationship
of S. murinotechis to Rzepczyk’s type A
sarcocyst (? S. singaporensis) is of in-

terest. Limited evidence2 suggests that
the distribution of the latter organism is
related to the range of its python hosts2
(Munday, unpubl.). The occurrence of S.
murinotechis outside this range suggests

that it is principally carried by tiger
snakes and possibly other elapid snakes.

Diagnosis of Sarcocystis murinotechis

Type locality: South eastern
Australia.

Type definitive host: Tiger snake,
Notechis ater.

Type intermediate hosts: Eastern
swamp rat, Rattus lustreolus; southern
bush rat, R. fuscipes; black rat, R. rattus;
Norway rat, R. norvegicus; long-tailed

rat, Pseudomys higginsi; broad-toothed
rat, Mastacomys fuscus.

Experimental intermediate host:
Norway (laboratory) rat, R. norvegicus.

Habitats: Asexual forms in Rattus,
Pseudomys and Mastacomys spp. Sexual
stages in the intestines of tiger snakes
(N. ater). Sporocysts in snakes’ faeces

contaminating wilderness and farming
areas frequented especially by native
rats (R. lutreolus, R. fuscipes, P. higginsi,
M. fuscus).

Description: Early sexual stages un-

known. Sporocysts occur in pairs or sin-

gly, 11.0 X 7.25 pm, containing four
sporozoites and numerous residual
granules. Schizogony in heart and other

tissues followed by sarcocyst production

in tongue, diaphragm and skeletal
muscles. Cysts at least 300pm in length,

60-90 pm in diameter with a wall com-
posed of protrusions 6 X 4 pm. Muscle

cysts are not infective for cats, quolls
(Dasyurus viverrinus) or masked owls

(Tyto novaehollandiae). Sporocysts are
easily infective for R. norvegicus.

Type material: Slides of natural and
experimental infections in rats are
lodged with the Queen Victoria Museum,

Launceston, Tasmania registered

numbers 1979/22/1-6, Q.V.M. types 351-

6.
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