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ABSTRACT: Between 1986 and 1988, 528 reptiles originating from three continents were examined
for Cryptosporidium spp. Fifteen specimens representing eight genera and 11 species were
infected. Statistical evaluation of oocyst structure suggests that multiple species of Cryptosporidium
may exist among the reptiles examined.
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INTRODUCTION

Cry ptosporidium spp. (Apicomplexa:

Cryptosporidiidae) are small, 4-8 �m pro-

tozoa that infect the gastrointestinal and,

occasionally, respiratory and biliary tract

of a wide variety of vertebrates, including

humans. In mammals, two distinct species

of Crypt osporidium can be recognized.

Cry ptosporidium rnuris, the type species,

was found originally to infect the gastric

glands of laboratory mice (Tyzzer, 1907,

1910) and has since been reported in do-

mestic cattle (Upton and Current, 1985;

Anderson, 1987) and old world rats (Rattus

norvegicus) (see Iseki, 1986; Uni et a!.,

1987). It is unknown whether this species

is responsible for cases of gastric crypto-

sporidiosis in reptiles (see below), lower

mammals (Yamini and Raju, 1986), or some

immunosuppressed humans (Pitlik et a!.,

1983; Berk et al., 1984; Guarda et a!., 1984;

Garone et al., 1986; Soulen et a!., 1986).

Oocysts of C. rnuris measure 7.4 x 5.6

(6.6-7.9 x 5.3-6.5) �m and have a shape

index (length/width) of 1.3 (1.1-1.5) (Up-

ton and Current, 1985).

Oocysts of Cry ptosporidium parvum are

small and more spherical than those of C.

muris, measuring 5.0 x 4.5 (4.5-5.4 x

4.2-5.0) �tm and have a shape index of 1.1

(1.0-1.3) (Tyzzer, 1912; Upton and Cur-

rent, 1985). This species primarily infects

the ileum of mammals and appears to be

the organism responsible for the majority

of cases of cryptosporidiosis (for review see

Fayer and Unger, 1986). Although gen-

erally self-limiting, infection with C. par-

vum can become a life-threatening disease

in immunoincompetent individuals.

In avian hosts, two of the named species

of Cry ptosporidium appear to be valid (see

below), although the evidence suggests that

the unnamed species infecting the small

intestine of quail (Colinus virginianus)

may also be a distinct species. Cry pto-

sporidium baileyi infects the large intes-

tine, cloaca, bursa and respiratory tract of

domestic chickens (Current et al., 1986)

and, to some extent, turkeys (Lindsay et

al., 1987a, b) and ducks (Current et a!.,

1986). Oocysts are more elongate than the

species found in mammals, measuring 6.2
x 4.6 (6.3-5.6 x 4.8-4.5) �sm and a shape

index of 1.4(1.2-1.4) (Current eta!., 1986).

Measurements of this species also have been

reported to be 0.4-0.6 �sm longer by Lind-

say et al. (1986).

Cry ptosporidium meleagridis infects the

small intestine of domestic turkeys (Mele-

agris gallopavo) (Slavin, 1955). Its oocysts

are smaller than those of C. baileyi, mea-

suring 5.2 X 4.6 (4.5-6.0 x 4.2-5.3) �sm

with a shape index of 1.13 (1.00-1.33) (D.

S. Lindsay, pers. comm.). Moderate losses

of poults have been attributed to the par-

asite (Slavin, 1955).
We are aware of only three reports of

cryptosporidiosis in fish. Hoover et al.

(1981) first reported the parasite from fish

and gave the name Cry ptosporidium na-

sorum for a member of the genus infecting
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the intestinal tract of a naso tang (Naso

lituratus) and a second, unnamed tropical

fish. Pavlasek (1983) subsequently report-

ed the genus from five of 35 Cyprinus

carpio in Czechoslovakia, and Landsberg

and Paperna (1986) described the ultra-

structure of a Cry ptosporidium sp. in�

fecting the stomach of juvenile cichlids

(hybrids of Oreochromis aureus and 0.

niloticus). Although it is unknown if these

parasites represent the same species, the

use of C. nasorum for the forms found in

fish has been generally accepted until cross

transmission studies can be performed (see

Levine, 1984a, b; Fayer and Unger, 1986).

To our knowledge, no Crypt osporidium

spp. have been reported in the Amphibia.

Recently, we surveyed over 400 amphib-

ians from Texas and Arkansas for coccidia,

representing five genera and 12 species

from Anura (Upton and McAllister, 1988)

and two genera and four species from Cau-

data (Upton and McAllister, unpubl. data).

In addition, 22 specimens representing six

genera and eight species from Anura and

one species from Caudata were sampled

from the Ucayali district near Pucallpa,

Peru (Upton and Freed, unpubl. data). Al-

though we looked for Cry ptosporidium

spp., none were found. Further studies are

certainly warranted; however, these data

suggest that the prevalence of Cry pto-

sporidium spp. in amphibians is probably

low.

Early reports of Cry ptosporidium spp.

from reptiles have been dismissed as mis-

identifications of sporocysts of Sarcocystis

spp. (see Upton and Current, 1985). Cry p-

tosporidium ameivae nomen nudem de-

scribed by Arcay de Peraza and Bastardo

de San Jose (1969) probably represents

oocysts of Sarcocystis sp., and C. cteno-

sauris described by Duszynski (1969), C.

lam propeltis described by Anderson et al.

(1968), and C. crotali described by Triffit

(1925) are clearly so (see Levine and Tad-

ros, 1980; Levine, 1984a, 1986; Upton and

Current, 1985). The life cycle of the latter

species was reported by Enzeroth et al.

(1985) and the form described by Triffit

(1925) synonymized with it as Sarcocystis
crotali by Enzeroth et al. (1985) (see Ma-

tuschka, 1987).

The first valid report of Cry ptosporid-

ium sp. in reptiles appears to be that of

Brownstein et al. (1977) who reported in-

fections in 14 snakes from three genera

and four species. Clinical signs of infection

included regurgitation and midbody

swelling and pathologic changes included

hypertrophic gastritis, atropy of granular

cells and focal mucosal necrosis. Levine

(1980) assigned the name Cry ptosporid-

ium serpentis to these oocysts infecting the

gastric mucosa of reptiles. Since that time,

additional reports have shown the parasite

to be a causitive agent of gastritis in snakes

(McKenzie et al., 1978; Szabo and Moore,

1984; Boylan et al., 1985; Godshalk et a!.,

1986; Heuschele et a!., 1986), chameleons

(Dillehay et al., 1986), and tortoises (Heus-

chele et al., 1986). The extent of clinical

signs and pathology associated with cloacal

infection of two of six geckos from Mad-

agascar could not be determined by Upton

and Barnard (1987). With the single ex-

ception of cloacal cryptosporidiosis in

geckos, all previous reports suggest that the

species of Cry ptosporidium in reptiles in-

fects the gastric mucosa and may represent

a single species.

Between 1986 and 1988, we were able

to examine oocysts of Crypt osporidium
spp. from a variety of genera and species

of reptiles from various localities on three

continents. Although we were usually un-

able to examine hosts for the site of infec-

tion because many specimens were poten-

tial or existing zoo specimens, cursory

measurements of oocysts suggested that

more than one species of reptilian Cry p-

tosporidium may be involved. Below is a

summary of a morphologic and statistical

study performed on the oocysts of nine of

these isolates.

MATERIALS AND METHODS

Between March 1986 and August 1988, we
examined feces or intestinal contents from 528
individual reptiles collected from three conti-
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TABLE 1. Continued.

Namibia, South West Africa�

Agama aculeata

Agama planiceps

Chamaeleo namaquensis

Chondrodactylus anguilifer

Cord ylus polyzonus jordani

Cord ylus polyzonus polyzonus

Cord ylosaurus subtessellatus

Mabuya hoeschi

Pachydactylus bicolor

Psammophis jallae

Republic of South Africa”

1/2 (50)

1/5 (20)

0/4 (0)

1/4 (20)

0/1 (0)

0/1 (0)

0/1 (0)

0/2 (0)

0/3 (0)

0/1 (0)

Cord ylus niger 0/1 (0)

Ucayali District near Pucallpa, Peru’

Kinosternon flavescens
fla vescens

Lampropeltis calligaster

calligaster

Lampropeltis getulus splendida

Leptotyphlops dulcis dulcis

Masticophis flagellum testaceous

Nerodia erythrogaster transversa

Nerodia harteri harteri

Nerodia rhombifera rhombifera

Opheodrys aestivus

Phrynosoma corn utum

Pituophis melanoleucus

Pseudemys texana

Salvadora grahamiae lineata

Sceloporus olivaceous

Sistrurus catenatus tergiminus

Sonora semiannulata

Terra pene carolina triunguis

Terrapene ornata ornata

Thamnophis proximus orarius

Thamnophis proximus proximus

Thamnophis proximus

rubrilineatus

0/6 (0)

0/1 (0)

0/1 (0)

0/3 (0)

0/10(0)

0/20(0)

1/1 (100)

1/17(6)

0/2 (0)

0/4 (0)

0/3 (0)

0/7 (0)

0/4 (0)

0/5 (0)

0/1 (0)

0/35 (0)

0/1 (0)

0/16 (0)

0/1 (0)

0/2 (0)

0/14 (0)

0/1 (0)

0/71 (0)

0/1 (0)

0/12 (0)

0/13 (0)

0/1

0/4

1/1

0/4

(0)

(0)

(100)

(0)
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TABLE 1. Prevalence of Cryptosporidium spp. in

reptiles collected from various geographic localities.

Number
infected!

number

Geographic locality/host sampled (%)

Anolis fuscoauratus

Anolis trachyderma

Chironius fuscus

Dipsas catesbyi

Enyaloides laticeps festae

Gonatodes humeralis

Imantodes cenchoa

Kent ropyx altamazonica

Kentropyx pelviceps

Lepidoblepharis festae

Mabuya mabouya

Neusticurus ecpleopus

Oxybelis argenteus

Prionodactylus argulus

Ptychoglossus brevifrontalis

Urocentron azureum

Xenopholis scalaris

0/11 (0)

0/2 (0)

0/3 (0)

0/1 (0)

0/3 (0)

0/3 (0)

0/1 (0)

0/1 (0)

0/1 (0)

0/1 (0)

0/1 (0)

0/3 (0)

0/1 (0)

0/3 (0)

0/1 (0)

0/1 (0)

3/12 (25)

0/5 (0)

Anolis carolinensis 0/1 (0)

Chelydra serpentina 0/3 (0)

Cnemidophorus gularis gularis 0/14 (0)

Coluber constrictor flaviventris 0/7 (0)

Cophosaurus texanus texanus 0/23 (0)

Crotalus atrox 0/16 (0)

Crotaphytus collaris collaris 0/12 (0)

Elaphe guttata emoryi 0/9 (0)

Elaphe obsoleta lindheimeri 0/5 (0)

Eumeces septentrionalis obtusi-

rostris 0/3 (0)

Heterodon platyrhinos 0/1 (0)

Hypsiglena torquata jani 0/1 (0)

Madagascar”

Phelsuma madagascariensis

grandis

Phelsuma laticauda

Arkansas and Texas, USA”

Number
infected/

number
Geographic locality/host sampled (%)

Thamnophis sirtalis annectans

Trachemys scripta elegans

Trionyx spiniferus pallidus

Tropidoclonion lineatum texanum

Virginia striatula

Captive at Zoo Atlanta, Ceorgia, USA’

Agkistrodon contortrix contortrix

Crotalus adamanteus

Elaphe vulpina vulpina
Vipera palestinae

Captive at Houston Zoo, Texas, USA�

Crotalus durissus culminatus

Lampropeltis triangulum arcifera

Elaphe obsoleta lindheirneri

Hemidactylus turcicus turcicus

1/1 (100)

1/2 (50)

1/1 (100)

3/83 (4)

Collected in Namibia, South West Africa (25#{176}38’S,15#{176}10’E)

in June 1986 and returned to the Houston Zoological Gardens.

Feces obtained between September 1986 and September 1987

(see Upton and Freed, 1988).

Table Mountain, Republic of South Africa (33#{176}58’S,18”25’E).

Collected from Peru (8#{176}23’S,74#{176}32’W)between June and

August 1987.

From an illegal shipment of animals imported into the United

States from an unknown location in Madagascar (1 1’SO’S to
25#{176}31’S,43#{176}21’Eto 50#{176}28’E)in March 1986 (see Upton and

Barnard, 1987).

34*47N to 32#{176}15’N, 98#{176}30’W to 91#{176}53’W.

‘33#{176}44’N,84#{176}23’W.

29#{176}45’N,95#{176}21’W.
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nents. Table 1 represents a list of the species
examined, geographic localities where the ani-

mals were collected, and prevalence of Cryp-
tosporidium spp. Feces or intestinal contents
from all animals were placed into 2.5% (weight!
volume) aqueous K2Cr2O7, except for a few of
the samples that were placed in 10% formalin.

All samples were sent to Kansas State University
(KSU; Manhattan, Kansas 66506, USA) where
they were stored at 4 C until examined. Most
samples were shipped within several days of
collection, however, some were stored at 4 C for
up to 2 mo prior to shipping. Samples collected
in Peru were stored at environmental temper-

ature for up to 1 mo prior to arrival at KSU.
Samples were concentrated by centrifugation in

a modified Sheather’s sugar solution (sp. gr. 1.30)

(Todd and Ernst, 1977) and examined, mea-

sured and photographed within 30 mm of flo-

tation using an Olympus BH-S photomicroscope

equipped with a x 100 SPlan objective, x 1.25
optivar, Nomarski interference contrast optics

and a calibrated ocular micrometer (Olympus

Inc., Tokyo, Japan). Measurements only on those

oocysts stored in 2.5% K2Cr2O7 are reported and

are expressed in micrometers (�tm) as the mean

of 30 oocysts, followed by the standard deviation

of the mean and range in parentheses. Oocyst

lengths and widths of the different isolates were

compared statistically using the Wilcoxon Mann-

Whitney U-test.

Because the walls of Crypt osporidiurn spp. in

Nerodia spp. appeared to be thinner than all
other isolates, we examined whether shrinkage

during prolonged exposure to our sucrose so-

lution is an important consideration in our study.

Oocysts collected from Nerodia harteri harteri
were measured under three separate conditions:

(1) exposure to 2.5% K2Cr2O7 only; (2) flotation

in Sheather’s sugar solution followed by mea-

surements within 30 mm; and (3) flotation fol-

lowed by a 1 hr period prior to measuring. Oocyst
lengths and widths were obtained on 30 speci-

mens for each treatment and also compared us-

ing the Wilcoxon Mann-Whitney U-test.

RESULTS

Of 528 reptiles examined for crypto-

sporidiosis, only 15 (3%) specimens rep-

resenting eight genera and 11 species were

infected (Table 1): one of two Agama acu-

leata originally collected in Namibia, South

West Africa; one of five Agama planiceps

collected in Namibia; one of four Chon-

drodactylus anguilifer collected in Na-

mibia; one of one Crotalus durissus cul-

minatus born at the Houston Zoo (Texas,

USA); one of one Elaphe obsoleta lind-
heimeri housed at the Houston Zoo; one

of one Elaphe vu! pina vu! pina housed at

the Zoo Atlanta (Georgia, USA); three of

83 Hemidactylus turcicus turcicus col-

lected in and around the Houston Zoo; one

of two Lam propeltis triangulum arcifera

housed at the Houston Zoo but originating

from an unknown location in Mexico; one

of one Nerodia harteri harteri collected

from Palo Pinto County (Texas, USA;

32#{176}50’N,98#{176}30’W);one of 17 N. rhombi-

fera rhombif era collected in Denton

County (Texas, USA; 33#{176}15’N, 97#{176}10’W);

and three of 12 Phelsuma madagascar-

iensis grandis from Madagascar.

Oocysts originating from Agama acu-

leata and Chondrodacty!us angu!ifer

were, unfortunately, placed in formalin

and were not measured. However, those

from A. acu!eata appeared similar to those

from A. p!aniceps while oocysts recovered

from C. angulifer were obviously larger

than specimens from Agama spp.

Table 2 represents the results of our

measurements on nine of the isolates and

Figures 1-9 are photomicrographs of

oocysts of each isolate. Although visual evi-

dence suggests only several morphologic

types, statistical evaluation of the mea-

surements suggests that oocysts can be

placed into at least five separate groups.

Oocysts recovered from Agama planiceps

were both visually and statistically shorter

in length (P < 0.0005) and width (P <

0.01-0.0005) from all other isolates and

represent Group I. Group II oocysts were

recovered from the terrestrial snakes Cro-

talus sp., Elaphe obsoleta !indheimeri, and

Lam propeltis sp. Oocysts in this category

are all larger in size than those in Group

I and are smaller in length and/or width

from oocysts recovered from gekkonids

(Hemidactylus sp. and Phelsuma sp.),

water snakes (Nerodia spp.), and the fox

snake (Elaphe vu! pina vu! pina). Group III

represents the next largest size category

and, although some statistical variability

seems to exist between oocyst widths, those

recovered from Phelsuma sp. and Hemi-
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dactylus sp. appear similar. They are sim-

ilar also in width to those recovered from

water snakes. Oocysts in Group IV were

found only in Nerodia spp. and are the

second largest of the isolates. Although we

noted oocysts of N. harteri harteri to be

somewhat more elongate, both visually and

statistically, than those of N. rhombifera

rhombifera, we are reluctant to separate

these until further samples can be re-

covered. Oocysts in Group V were re-

covered only from Elaphe vu! pina vu! pina

and were much more elongate than all

other isolates recovered (P < 0.0005), al-

though width is similar to those found in

water snakes.

Oocysts from N. harteri harteri were

affected by prolonged exposure to sucrose

solution. Oocysts exposed only to K2Cr2O7

measured 6.8(0.35) x 5.8(0.30) (6.4-7.2 x

5.6-6.6); those immediately after flotation

6.7(0.31) X 5.6(0.23) (6.4-7.2 X 5.0-6.0);

and those after remaining in Sheather’s for

1 hr 6.5(0.19) x 5.5(0.21) (5.6-7.2 x 4.8-

5.8). While the first and third methods were

not significantly different from oocysts

measured immediately after flotation, a

comparison of methods one and three to

each other revealed both lengths and

widths to vary at P < 0.05.

DISCUSSION

Based on our interpretation of the sta-

tistical and visual results, it appears that

more than one species of Cry ptosporidium

probably occurs in reptiles. However, until

additional isolates can be examined, and

sites of infection and life cycles estab-

lished, we are reluctant to name any new

species. For example, some oocyst vari-

ability may occur between different host

species and more than one investigator has

shown that oocyst size (but usually not

shape index) may fluctuate significantly

depending upon the time of patency (re-

viewed by Duszynski, 1971). It should be

noted, however, that we observed that

oocysts of Cry ptosporidium spp. were shed
over many months by most reptiles and it

is possible that significant changes in oocyst
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TABLE 3. Species of reptiles reported to be infected with Cryptosporidium sp.

Site of

Species infection Clinical signs Reference(s)

Sauna

Agamidae

Agama aculeata unknown none evident this study

“Kalahari spiny agama

Agama planiceps unknown none evident this study

“Damara rock agama”

Chamaeleonidae

Chamaeleo senegalensis stomach gastritis Dillehay et al. (1986)

“Senegal chameleon”

Gekkonidae

Chondrodactylus angulifer unknown none evident this study

“Sand gecko”

Hemidactylus t. turcicus unknown none evident this study

Mediterranean gecko”

Phelsuma madagascariensis grandis cloaca unknown Upton and Barnard (1987)

“Madagascar giant day gecko”

Testudines

Testudinidae

Geochelone elegans stomach gastritis Heuschele et al. (1986)

‘Star tortoise”

Serpentes

Boidae unknown unknown Szabo and Moore (1984)

“Multicolored boa”

Sanzinia madagascariensis stomach gastritis Brownstein et al. (1977)

Madagascar tree boa”

Colubnidae

Elaphe guttata guttata stomach gastritis Boylan et al. (1985); Brownstein

“Corn snake” et al. (1977); Gillespie (1987)

Elaphe obsoleta lindheimeri unknown none noted this study

“Texas rat snake”

Elaphe obsoleta obsoleta stomach gastritis Boylan et al. (1985); Brownstein

“Black rat snake” et al. (1977)

Elaphe suboculari.s stomach gastritis Brownstein et al. (1977);

“Trans-Pecos rat snake” Gillespie (1987)

Elaphe vulpina vulpina unknown none noted this study

“Western fox snake”

Lampropeltis triangulum arcifera unknown none noted this study

“Jalisco milk snake”

Nerodia harteri harteri unknown none noted this study

Brazos water snake”

Nerodia rhombifera rhombifera unknown none noted this study

“Diamondback water snake”

Pituophi.s melanoleucus catenifer stomach gastritis Codshalk et al. (1986)

“Pacific gopher snake”

Elapidae
Pseudechis porphyriacus stomach gastritis McKenzie et al. (1978)

“Red-bellied black snake’

Oxyuranus scutellatus unknown unknown Boylan et al. (1985)

“Taipan”
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Figures 1-9. Nomarski interference contrast photomicrographs of oocysts of nine isolates of Crypto-

sporidiurn spp. from reptiles. Scale bars represent 4 jsm. 1. From Agama planiceps. 2. From Crotalus durissus

culminatus. 3. From Elaphe obsoleta lindheimeri. 4. From Lampropeltis triangulurn arcifera. 5. From

Hemidactylus turcicus. 6. From Phelsurna madagascariensis grandis. 7. From Nerodia rhombifera rhom-

bifera. 8. From N. harteri harteri. 9. From Elaphe vulpina vulpina.
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TABLE 3. Continued.

Species
Site of

infection Clinical signs Reference(s)

Vipenidae

Bitis gabonica stomach gastnitis Boylan et al. (1985)

“Gaboon viper”

Crotalus durissus culminatus unknown none noted this study

“Northwestern tropical rattlesnake”

Crotalus horridus horridus stomach gastnitis Brownstein et al. (1977);

“Timber rattlesnake” Heuschele et al. (1986)

size may not occur with Cry ptosporidium

spp. Continual or prolonged shedding of

Cry ptosporidium spp. by snakes also has

been observed previously by others

(Brownstein et al., 1977; Boylan et al.,

1985). Another reason for our reluctance

to name new species is that although the

wavelength of light allows for a 0.2 �m

resolution, it is improbable that this reso-

lution is actually achieved by most con-

ventional light microscopy optics. There-

fore, a certain amount of inherent

variability exists in this study that prompts

caution when interpreting the data.

The above data support several hypoth-

eses. First, oocysts recovered from Agama

spp. are smaller than all other isolates and

the measurements suggest that this is a sep-

arate species. The site of infection and ef-

fect of the parasite on the host remain to

be determined. Second, oocysts found in

Crotalus sp., E!aphe obso!eta lindheimeri,

and Lampropeltis sp. are similar in size

and probably represent a second distinct

species. This is probably the same organ-

ism that infects the gastric mucosa of a

variety of snakes, a chameleon, and a tor-

toise (see Table 3) and is a serious patho-

gen, responsible for regurgitation, gastritis

and death of captive snakes (Brownstein
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et al., 1977; McKenzie et al., 1978; Szabo

and Moore, 1984; Boylan et al., 1985; Dil-

lehay et al., 1986; Heuschele et al., 1986;

Gillespie, 1987). Levine (1980) has named

this organism C. serpentis and we believe

that it is a valid species. Third, the oocysts

infecting Phe!suma sp. and Hemidactylus

sp. also may represent a separate species,

based both on oocyst size and site of in-

fection in Phelsuma sp. Although less elon-

gate, these oocysts are similar to those of

C. baileyi, the species responsible for losses

in domestic chickens. The species in Ner-
odia spp. may represent a fourth species

of Cry ptosporidium, which is somewhat

larger than most other isolates. Although

it is possible that oocysts found in N. har-
ten and N. rhombifera are distinct species,

additional specimens from each host

species should be examined before reach-

ing a definitive conclusion. Finally, the

species in E. vulpina vu! pina, obviously

more elongate than any of the other iso-

lates, probably represents a distinct species.

It appears important to measure oocysts

of Cry ptosponidium spp. from aquatic

hosts relatively quickly following flotation.
Although our sucrose solution did not sig-

nificantly affect oocyst measurements im-

mediately after flotation, prolonged ex-

posure would probably have resulted in

significant changes among some isolates.

Therefore, all measurements used in Table

1 were based on �30 mm exposure to the

flotation medium.
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ADDENDUM

While this manuscript was in press, we became aware of two additional articles

pertinent to the introductory remarks in this paper. Pospischil et al. (1987, The Vet-

erinary Record 121: 379-380) reported what appears to be Cryptosponidium muris
from the abomasum of four mountain gazelles (Gazella gazella cuvieri) captive at the

Munich Zoo (Federal Republic of Germany). The infections resulted in a wasting disease

unreported previously in cattle. Rush et a!. (1987, The Lancet 2(8559): 632-633) re-

ported Cry ptosponidium sp. from the intestinal contents of five brown trout (Salmo

trutta) near Sheffield, United Kingdom.
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