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Larval Nematodes (Ascarops sp., Spirurida, Spirocercidae) in
Liver Granulomata of the Western Fence Lizard,

Sceloporus occidentalis (Iguanidae)

Stephen R. Goldberg' and Charles R. Bursey,? ' Department of Biology, Whittier College, Whittier, California 90608,
USA; 2 Department of Biology, Pennsylvania State University, Shenango Valley Campus, Sharon, Pennsylvania 16146,

USA

ABSTRACT: Prevalence of larval nematodes
(Ascarops sp., Spirurida, Spirocercidae) and as-
sociated granulomata are reported from livers
of wild populations of the western fence lizard,
Sceloporus occidentalis. Granulomata were cir-
cumscribed by layers of fibrocytes. The encysted
nematode was surrounded by masses of histio-
cytes, cellular debris and cells with pyknotic
nuclei.

Key words: Larval nematode, Ascarops sp.,
Sceloporus occidentalis, granuloma, pathology.

The helminth fauna of lizards from the
western United States has been studied in
some detail (Grundmann, 1959; Waitz,
1961; Babero and Kay, 1967; Babero and
Matthias, 1967; Telford, 1970; Pearce and
Tanner, 1973; Benes, 1985; Lyon, 1986;
McAllister et al., 1986). Much of the in-
formation in these papers is limited to dis-
cussion of prevalence with only occasional
mention of pathology. The present study
was undertaken in an effort to understand
the pathology resulting from chronic
nematode infections in natural populations
of the western fence lizard (Sceloporus oc-
cidentalis). We describe the occurrence
and histopathology of granulomata in the
livers of western fence lizards as caused
by larval nematodes (Ascarops sp., Spi-
rurida, Spirocercidae).

Adult western fence lizards were col-
lected by noosing during April and May
of 1986 and 1987. Juveniles were collected
only in May of 1986. Two populations were
studied: one was located in the San Gabriel
Mountains near the junction of California
highway 39 and the road to Crystal Lake,
Los Angeles County, California (34°18'N,
117°50’W; elevation 1,584 m) and the sec-
ond was in the Puente Hills, Whittier, Los
Angeles County, California (34°01'N,
117°57'W; elevation 150 m). The habitat
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of the San Gabriel Mountain population of
western fence lizards consisted primarily
of pine forest with a predominance of
chaparral on southern exposures which is
typical of the mountains of southern Cal-
ifornia. The Whittier population occupied
woodpiles or canyon bottoms.

At necropsy, granulomata containing
encysted nematode larvae were grossly vis-
ible as whitish nodules embedded in the
liver parenchyma. Pieces of infected liver
were removed and fixed in neutral buff-
ered 10% formalin. Tissues were embed-
ded in paraffin, sectioned at 6 um and
stained with Harris’ hematoxylin and eo-
sin. Individual nematode larvae were dis-
sected from formalin fixed granulomata
and mounted in Hoyer’s solution for taxo-
nomic identification. One specimen was
deposited in the U.S. National Parasite
Collection (Beltsville, Maryland 20705,
USA; accession number 79821).

The granulomata were spherical struc-
tures, approximately 330 um in diameter
(range 268-395 um). Histologically (Fig.
1), the granulomata were circumscribed
by several layers of fibrocytes. There was
a slight lymphocytic infiltration. This area
typically contained small blood vessels in
which eosinophils were sometimes present.
The granulomata contained an encapsu-
lated nematode larva. Cellular debris, cells
with pyknotic nuclei and masses of histio-
cytes with foamy cytoplasm were fre-
quently noted adjacent to the larva. Oc-
casionally, two larval nematodes were
noted in a granuloma.

The spirurid larva (Fig. 2) in the gran-
ulomata was third stage Acarops sp. Lar-
vae were approximately 1.9 mm long by
80 um wide. The distinguishing differen-
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tial features of the third stage larva of As-
carops sp. are (1) the right and left antero-
lateral body wall is prolonged into
dorsoventral liplike projections and (2) the
tip of the tail possesses a smooth knoblike
process (Fig. 2). The only difference be-
tween these larvae and those of the very
closely related Physocephalus sexalatus, is
that the third stage larvae of P. sexalatus
have a tail knob with several digitiform
processes (Alicata, 1935). We have only
seen smooth knobs in the nematodes taken
from the liver granulomata described
herein and conclude that they were con-
sistent with Ascarops sp. Fourth stage or
mature worms were not found.
Reproductive cycles and onset of sexual
maturity of the two populations of western
fence lizards examined in this study have
been investigated previously (Goldberg,
1974). For adult western fence lizards from
the San Gabriel Mountains (male >68 mm
snout-vent length [SVL], female >66 mm
SVL) the prevalence of infection was 33%
in 1986 and 25% in 1987 (Table 1). Mean
intensity of infection (number of granu-
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FiGURE 1.  Granuloma in the liver of a western fence lizard with a larval nematode (Ascarops sp.) in the

lomata per animal) was 2.0 (range 1 to 5)
in 1986 and 2.25 (range 1 to 5) in 1987.
For adult lizards from Whittier (male >55
mm SVL, female >59 mm SVL), the prev-
alence was 2% in 1986 (one granuloma in
one lizard) and 0% in 1987 (Table 1). The
preponderance of males is due to collec-
tion of samples during the early part of
the breeding season (April and May) when
males defend territories and are much more
aggressive and conspicuous than are fe-
males (Goldberg, 1974). In addition to the
adults listed in Table 1, 25 juveniles cap-
tured in 1986 (born the previous summer)
from the San Gabriel Mountains also were
examined. This sample revealed a preva-
lence of 9% (3/35); one granuloma in each
of three lizards.

The presence of the nematodes appar-
ently did not produce illness in the in-
fected lizards; externally, lizards with
granulomata could not be distinguished
from those without the lesions. All speci-
mens appeared healthy and gross exami-
nation of gonads suggested that all adults
were reproductively active.
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FIGURE 2. Line drawing of a recovered larval
Ascarops sp. illustrating the cephalic projections and
smooth tail knob.

Nematodes of the family Spirocercidae
require two hosts. They occur as adults in
the stomach of swine, rats and mice, in the
esophagus of ruminants and in the crop of
chickens (Olsen, 1974). Embryonated eggs
containing first stage larvae are passed in
the feces of the host. The eggs hatch when
eaten by intermediate hosts, typically Co-
leoptera and Odonata (Alicata, 1935). In-
deed, some 21 species from 16 genera of
beetles have been identified as interme-
diate hosts (Porter, 1939; Fincher et al.,,
1969). The European dung beetle (Apho-
dius fimetarius) is a species in one of these
genera and is widely distributed through-
out California wherever animals are grazed
(Powell and Hogue, 1979). Within the in-
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TABLE 1. Prevalence of liver infection with Asca-
rops sp. in the western fence lizard.

Prevalence
Popu-
lation

Male Female Total

San Gabriel Mountains

1986 37% (19/52) 20% (3/15) 33% (22/67)

1987 27% (8/30) 0O (0/2) 25% (8/32)
Whittier

1986 3% (1/38) O (0/7) 2% (1/45)

1987 0 (0/6) 0 (0/12) O (0/81)

termediate host, first stage larvae are en-
closed in thin-wall cysts and all develop-
ment to third stage larvae occurs within
the cyst. Subsequent development is de-
pendent upon the larvae reaching a suit-
able host. Numerous vertebrates are para-
tenic hosts, particularly those that
habitually feed upon insects: rodents,
shrews, armadillos, birds and lizards.

Since western fence lizards consume
large numbers of insects (Stebbins, 1985),
they presumably acquire Ascarops sp.
through their diet. Upon digestion, a freed
third stage larva migrates through the in-
testinal wall and re-encysts, apparently fa-
voring liver tissue in the western fence liz-
ard. There is no further development,
although normal development could re-
sume should a lizard be eaten by a suitable
definitive host (Olsen, 1974). Western fence
lizards are frequently eaten (Stebbins,
1985) by the California whipsnake, Mas-
ticophis lateralis. However, development
of larval Ascarops sp. would not occur and
the whipsnake would become another
paratenic host. Larvae have been found to
survive as long as 1 yr in mice (Olsen,
1974), but survival time in the western
fence lizard has not been established.

An interesting and unexpected finding
of this study was the significant difference
(x* = 114, 7 df, P < 0.001) in the preva-
lence at the two locations, with much
higher prevalences occurring in the San
Gabriel Mountains. These differences may
be reflective of occurrences and ingestion
of suitable insect intermediate hosts in the
two habitats. An understanding of this



phenomenon will require investigation of
the diets of the two lizard populations.
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