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ABSTRACT: Of 292 adult sagebrush lizards

(Sceloporus graciosus) examined for the stom-
ach nematode, Physaloptera retusa, 81 (28%)

were infected. Attached nematodes caused ero-

sive inflammatory foci in the stomach mucosa.

Early lesions were U-shaped. Degenerating gas-

tric glands occurred in the adjacent mucosa.
Healed lesions were fibrous connective tissue

scars; regenerating gastric glands occurred at

the periphery. There were no externally visible

signs of infection.

Key words: Nematoda, Physaloptera retu-

sa, lizard, Sceloporus graciosus, inflammation,
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Species of the nematode family Physa-

bopteridae live in the stomach or intestines

of all classes of vertebrates. They attach to

the mucosa and can cause gastritis, enter-

itis and excess mucous secretion (Levine,

1980). Over 150 species of Physaloptera

have been described (Schmidt and Rob-

erts, 1985). However, within the United

States, reptiles have been reported as de-

finitive hosts of only four species: P. ab-

jecta, P. obtusissima, P. retusa and P.

squamatae. There is apparently only one

publication on the histopathology of adult

Physaloptera spp. infections in reptiles.

Pearce and Tanner (1973) described P. re-

tusa as always located in the first third of

the stomach with the head deeply buried

in the mucosa; necrosis was not reported.

In addition, Widmer (1970) described le-

sions caused by third stage Physaloptera

rara larvae in the western rattlesnake (Cro-

talus viridis), a paratenic host. In this pa-

per we present a second report of P. retusa

from the stomach of the sagebrush lizard

(Sceloporus graciosus).

Adult sagebrush lizards were collected

on Windy Gap Trail (elevation 1,889 m;

34#{176}21’N, 117#{176}48’W) in the Crystal Lake

area of the San Gabriel Mountains, Los

Angeles County, California by noosing

during the month of May in 1986, 1987

and 1988 (n = 292; 86, 36, 170, respec-

tively). Males and females, respectively, by

year of collection were 53 and 33 in 1986,

29 and seven in 1987 and 91 and 79 in

1988. Thirty-two juveniles were collected

in 1988 from the same locality. The lizards

were decapitated, their stomachs opened

and the number of nematodes, if any, was

recorded. Stomachs and nematodes were

preserved in neutral, buffered 10% for-

malin. Glycerol mounts of nematodes were

examined microscopically to determine sex

and stage of development. Representative

stomach tissues were later embedded in

paraffin, sectioned at 6 �m and stained

with Harris’ hematoxylin and eosin or

Masson’s trichrome connective tissue stain.

Six adult nematode specimens (three males,

three females) have been deposited in the

U.S. National Parasite Collection (Belts-

yule, Maryland 20705, USA; accession

number 80405).

The stomachs contained P. retusa which

was often firmly attached to the mucosa

such that it could only be dislodged with

force. Attached nematodes caused an ero-

sion of the surface epithelium (Fig. 1)

which reached as deep as the muscularis

mucosa and resulted in up to total loss of

gastric glands at the region of attachment.

There was an associated active multifocal

fibrosing gastritis in the mucosa. The av-

erage mucosa thickness was 250 �m. These

lesions varied in shape; early ones tended

to be U-shaped with a depth of about 50

�tm and a length of approximately 140 �m.

This somewhat elongated shape resulted

from the position assumed by P. retusa for

feeding. The interior of an early lesion was

mildly edematous and contained fibrin

strands. The advancing edge of the lesion
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FIGURE 1. Histological section through the esophagus of an adult Physaloptera retusa. Nematode has

caused an erosive inflammatory lesion in the gastric mucosa of a sagebrush lizard. Note localized atrophy.

H&E.

was bordered by several rows of fibroblasts

and a mixed inflammatory response con-

sisting of heterophils, histiocytes and a few

lymphocytes. Occasional multinucleate

giant cells were noted. Degenerating gas-

tric glands (from compression atrophy)

were commonly observed adjacent to early

lesions. An area of focal necrosis was some-

times seen where the head of P. retusa had

been in contact with the inucosa.

Fibrous scars resulting from healed le-

sions were also noted (Fig. 2). They were

approximately 100 �m in diameter. Fi-

brocytes and thick connective tissue fibers

were very apparent within these resolving

scars. Some of the fibers stained positive

for collagen with Masson’s trichrome stain.

Heterophils and histiocytes were noted

around the scar. The number of regener-

ating glands increased on the periphery of

the scar as healing progressed.

Of 292 adult sagebrush lizards exam-

ined during 1986 through 1988, 81(28%)

were infected with P. ret usa. Prevalence

in males and females, respectively by year

of collection, was: 25 and 39% in 1986, 31

and 0% in 1987 and 38 and 14% in 1988.

More females were infected than males in

1986; the reverse was true in 1987 and

1988. The observed and expected fre-

quencies of infection in males and females

were significantly different (x2 = 36.54, 2

df� P < 0.001). Mean intensity in adult

males and females, respectively by year of

collection, was: 4.6 and 2.0 in 1986, 4.1

and 0 in 1987 and 5.3 and 2.9 in 1988.

There was a significant difference between

male and female intensities (Kruskall-

Wallis test, j = 3.85, 1 df, P < 0.05; Eck-

blad, 1984). A total of 147 P. retusa were

collected from adult sagebrush lizards in

1988 (89 male, 17 female, 41 third stage

larvae).

Thirty-two juvenile lizards (30 to 44 mm

snout-vent length (SVL)) collected in 1988

were also examined; two (6%) were in-

fected. The smallest infected juvenile mea-

sured 35 mm SVL; mean intensity was 1.5.

Three worms were collected from juve-

niles (two males, one female).
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FIGURE 2. Fibrous scar (arrow) from previous attachment of adult Physaloptera retusa. Note absence of
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gastric glands. H&E.

The relationship between the number

of P. retusa in each host and SVL of the

host was examined for the 46 infected adult

lizards (35 males, 11 females) collected in

1988. The correlation was not significant

(linear correlation coefficient, r = 0.11, P

> 0.1 and r = 0.47, P> 0.1 for males and

females, respectively).

Species of the genus Physaloptera occur

in the stomach of a variety of terrestrial

vertebrates. Although it is unknown for P.

retusa, the life cycles of several related

species have been studied. These include

P. hispida (Schell, 1952), P. rara and P.

praeputialis (Petri and Ameel, 1950), and

P. rnaxillaris (Hobmaier, 1941; Lincoln and

Anderson, 1975). Insects scavenging feca!

material ingest eggs which hatch in their

gut then migrate into body tissue for sub-

sequent development to third stage larvae.

These larvae are infective to both defini-

tive and paratenic hosts. Third stage larvae

have been recovered from invertebrate and

vertebrate hosts including earwigs (Labi-

dura reparia and Forficula auricularia)

(Basir, 1948; Sche!!, 1952), came! crickets

(Ceuthophilussp.) (Petri and Ameel, 1950),

field crickets (Gryllus assimilis and Acheta

pennsylvanicus) (Zago Filho, 1959; Caw-

thorn and Anderson, 1976), grasshoppers

(Orphulella punctata, Eutryxalisfilata and

Dzchroplus punctulatus) (Zago, 1959),

German cockroaches (Bla tella germanica)

(Petri, 1950), flour beetles (Tribolium con-

fusum) (Petri and Ameel, 1950), ground

beetles (Harpalus sp.) (Schell, 1952), ruffed

grouse (Bonasa umbellus) (Boughton,

1935) and prairie rattlesnakes (Crotalus

viridis) (Widmer, 1970). Vertebrates with

encysted Physaloptera spp. are probably

paratenic hosts.
We have observed a variety of insects

in sagebrush lizard stomachs including ants,

wasps, hemiptera, lepidoptera larvae, bee-

tles, flies and grasshoppers. They are also

known to eat spiders, mites, scorpions and

ticks (Stebbins, 1985). It is not known which

of these might serve as intermediate hosts

for P. retusa. The difference in prevalence

and intensities of nematode infections re-
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ported here may suggest dietary differ-

ences for males, females and juveniles.

The effects of P. retusa on the sagebrush

lizard population under study are not

known. Testes were enlarged, epididy-

mides contained sperm, and ovarian fol-

licles were yellow (yolked) indicating that

the lizards were reproductively active

(Goldberg, 1975). No external symptoms

of nematode infection were observed.

Pearce and Tanner (1973) examined P. re-

tusa infections in Sceloporus magister, S.

occidentalis and S. undulatus and con-

cluded effects of this parasite were negli-

gible.

Physaloptera retusa has been reported

previously from sagebrush lizards in south-

ern Utah (Woodbury, 1934). To date the

sagebrush lizard has been reported as the

definitive host of only four nematode

species including Atractis penneri (Pearce

and Tanner, 1973), Physaloptera retusa,

Skrjabinoptera phrynosoma (Stebbins and

Robinson, 1946) and Spauligodon gigan-

ticus (Telford, 1970; White and Knapp,

1979). Our study is the second report of

P. retusa from this host.
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(Department of Pathology, University of

California at Los Angeles, School of Med-

icine), J. 0. Britt and especially H. J. Ho!-

shuh (Comparative Medical and Veteri-

nary Services, County of Los Angeles) for

discussions on histopathology. T. A. Beinz

assisted with field work and S. Belkin

helped with figures.
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