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ABSTRA(:T: An adult male frilled lizard (Chia-
mydosaurus kingi) was found dead in Northern

Territory (Australia). On physical examination

it was found to be severely emaciated. At nec-

ropsy the stomach was found to be firm with
mild thickening of the gastric mucosa. Gastric

rugae were prominent and the mucosa was red
with a thin layer of dark red mucus on its sur-

face. Light microscopic examination revealed a

mild diffuse gastritis with infiltration of the

lamina propria by lymphocytes, plasma cells,

and heterophils. Large numbers of small,
round amphophilic to basophilic (2 to 4 p.m in

diameter) organisms morphologically consistent

with cryptosporidia were seen on the surface of

the niucosal epithelium and free in the gastric
lumen. The gastric lesions seen in this frilled

lizard did miot involve atrophy, as previously de-
scribed in lizards with gastric cryptosporidiosis,

and were similar to those described in snakes.
The possibility that more than one species of

Cryptosporidium parasitizes reptiles could ex-
plain the different lesions. This is the first re-

port of cryptosporidiosis in a frilled lizard.
Key words: Case report, Chiamydosaurus

kingi, cryptosporidiosis, Cnjptosporidiuin sp.,

frilled lizard.

Cryptosporidia are small, 4-8 p�m pro-

tozoa belonging to the phylum Apicom-

plexa that parasitize the gastrointestinal

tract and occasionally other organ systems

in humans and many species of animals,

including domestic and exotic mammals,

birds, fish, and reptiles (Heuschele et a!.,

1986; O’Donoghue, 1995). The first con-

firmed report of Cryptosporidiurn sp. in

reptiles described infections in 14 snakes

belonging to four species and three genera

(Elaphe, Crotalus, and Sansinia) at the

Baltimore Zoo (Brownstein et a!., 1977) in

the USA. Since then, infections have been

reported in over 58 different reptilian spe-

cies including 40 species of snakes (boids,

colubrids, elapids, and viperids), 15 spe-

cies of lizards (agamids, gekkonids, cha-

m aeleonids, helodermatids, lacertids,

teiids, and varanids), and two species of

tortoises (both testudinids) worldwide

(O’Donoghue, 1995). Recently, Cnjpto-

sporidiurn sp. oocysts were identified in fe-

cal and intestinal samples from free-rang-

ing sea turtles (Chelonia mydas) from the

Hawaiian Islands (USA) (Graczyk et a!.,

1997). No infections have been reported

in crocodiuians (Carmel and Groves, 1993).

To date, the only reported case of crypto-

sporidial disease in amphibians is a posi-

tive fecal examination of an American toad

(Bufo sp.) (Cranfield and Graczyk, 1996).

It is likely that more than one species of

Cn.jptosporidiurn occurs in reptiles (Upton

et a!., 1989). Nearly all infections in snakes

have been associated with chronic gastric

disease (O’Donoghue, 1995), although re-

cently a case of biliary cryptosporidiosis in

two corn snakes (Elaphe guttata) was re-

ported (Cimon et a!., 1996). Most case re-

ports have described clinical or subclinical

infections in captive animals; cryptospori-

diosis is rarely documented in wild reptile

populations (Upton et a!., 1989; Upton,

1990; O’Donoghue, 1995).

The first report of cryptosporidia in a

reptile from Australia was described by

McKenzie et a!. (1978) in a red-bellied

black snake (Pseudechis porphyriacus).

Very few reports in reptiles in Australia

have been described subsequently (Car-

mel and Groves, 1993; O’Donoghue,

1995).

This report describes the histopatholog-

ical features associated with gastric infec-

tion by a Cryptosporidiurn sp. in a wild

frilled lizard (Chiamydosaurus kingi). This

host, a 0.22 kg 380 mm adult male frilled

lizard of unknown age, was found dead in

the area of Rum Jungle (Northern Terri-

tory, Australia; 13#{176}02’S, 131#{176}01’E) in Feb-

ruary 1997. On physical examination, the

frilled lizard was severely emaciated. At
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FIGURE 1. Gastric uuuicosa of a frulled lizard from

Australia showing a (lark color. proiuimlemmt rumgae and

excessive amounts of imuuicus. Note also the firm �el-

lo�v-�vhite nsatenal omm time p�lorir uuumcosa (arro�v).

FIGURE 2. Severe Cnjptosporidium sp infection

within gastric glands (arrows) of a friiled lizard from

Australia. Giemsa stain. Bar = 240 p.m. Inset showing

crvptosporidia 00 time surface of time mucosal epithe-

hum and free in the gastric lumemm. Gienisa stain. Bar
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necropsy, it was judged to he in very poor

nutritional condition due to paucity of ad-

ipose tissue and generalized muscle atro-

phy. The spleen was enlarged and friable.

The liver also was friable, with a locally

extensive pale area over one half of the

dorsal hepatic surface. The stomach was

firm with mild thickening of the gastric

mucosa. Gastric rugae were prominent

and the mucosa was red with a thin layer

of dark red mucus on its surface (Fig. 1).

In addition, a 6 mm diameter area of firm

yellow-white material was observed on the

mucosa of the pyloric region. The intesti-

nal tract was empty and no macroscopic

parasites were observed. The lungs

showed diffuse reddening. No gross le-

sions were visible in other major organs.

Tissue samples of lungs, trachea, heart,

liver, spleen, kidneys, stomach, and intes-

tine were fixed in 10% neutral buffered

formalin and sent to the Department of

= 11 p.imm.

Histology and Pathology, Veterinary Fac-

ulty of Las Palmas (Canary Islands, Spain)

where they were routinely processed, em-

bedded in paraffin, sectioned at 4 �.tm, and

stained with hematoxylin and eosin. Se-

lected samples from stomach and intestine

also were stained with Giemsa stain.

Light microscopic examination of the

gastric samples revealed a mild diffuse gas-

tritis with infiltration of the lamina propria

by lymphocytes, plasma cells, and hetero-

phils. A diffuse loss of granular cells was

observed. Large numbers of small, round

amphophilic to basophilic (2 to 4 �m in

diameter) protozoa! organisms resembling

cryptosporidia were seen on the surface of

the mucosa! epithelium and free in the

gastric lumen (Fig. 2). The organisms

stained basophilic with Giemsa stain. The

mucosa of the pyloric region was necrotic,

with disorganized mucosal epithelium and
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infiltrate of mononuclear inflammatory

cells. There were small amounts of cellular

debris, and few cryptosporidia free in. the

lumen. The submucosa showed moderate

diffuse infiltration by lymphocytes and

marked congestion of blood vessels. The

intestine showed no microscopic lesions

and cryptosporidia were not detected on

the intestinal epithelium. Post mortem a!-

terations due to autolysis were found in

the liver and spleen. The lungs showed

mild diffuse hemorrhages. No microscopic

lesions were seen in other organs.

The morphology of the organisms and

their location along the surface of the gas-

tric epithelia! cells were consistent with

those of Cnjptosporidiu�n spp. A voucher

specimen has been deposited in the U.S.

National Parasite Collection (Beltsville,

Maryland, USA; USNPC Accession No.

87385).

This is the first report of cryptospori-

diosis in a frilled lizard. Most cases of cryp-

tosporidiosis reported in lizards have in-

volved subclinical gastric infections (Up-

ton, 1990), although overt clinical signs of

disease such as anorexia, weight loss, and

lethargy also have been described in a cha-

meleon (Charnaeleo chainaeleo senegalen-

sis) (Dillehay et a!., 1986), and in two oc-

ellated lacertas (Lacer-ta lepida) (Frost et

a!., 1994). In addition, cloacal infection

was reported in two species of geckos

(He�nidaxctylus turcicus and Phelsuma

inadagascanensis grandis) but their clini-

cal significance was unclear due to simul-

taneous infections with other coccidia

(Upton and Barnard, 1987). No clinical

signs were observed in this frilled lizard.

However, the very poor nutritional condi-

tion observed indicated chronic disease,

similar to that described previously in the

lizards (Dillehay et a!., 1986; Frost et a!.,

1994).

The gastric lesions seen in this frilled

lizard did not involve atrophy, as previous-

ly described in lizards with gastric crypto-

sporidiosis (Dillehay et al., 1986; Frost et

a!., 1994). Lesions of the pyloric region

were similar to the necrotizing gastritis as-

sociated with Cryptosporidiurn spp. and

secondary bacteremia which was previous-

ly described in a green iguana (Iguana

iguana) (Cranfield and Graczyk, 1996). Al-

terations in the gastric epithelium due to

Cryptospondium sp. infection increases

the susceptibility to invasion by opportu-

nistic microbial organisms (Frost et a!.,

1994). No microbiological cultures were

made in this case.

Lesions associated with cryptosporidios-

is in snakes include proliferative gastritis

characterized by hyperplasia of mucous

cells of gastric glands. There is replace-

ment of granular cells, edema of the sub-

mucosa and lamina propria, cellular infil-

trates, and mucosal necrosis superimposed

on epithelial hyperplasia in severe cases

(Frost et a!. , 1994). The resulting excess

mucus production and inadequate secre-

tion of gastric enzymes produces a maldi-

gestion syndrome leading to chronic

weight loss and, in some cases, death

(Frost et a!., 1994). Although some authors

suggest that the response of lizards differs

from that of snakes to cryptosporidial in-

fections (Frost et al., 1994), the gastric le-

sions observed in this frilled lizard were

similar to those described previously in

snakes (McKenzie et a!., 1978; Carmel and

Groves, 1993; O’Donoghue, 1995; Cimon

et a!., 1996; Cranfield and Graczyk, 1996).

The possibility that more than one species

of Cryptosporidiu in parasitize reptiles

(Upton et a!., 1989) could explain the dif-

ferent lesions, although other aspects such

as immune status, intensity of the infec-

tion, and presence of simultaneous infec-

tions should be considered.
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