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Description of the Oocysts of Three New Species of Eimeria
(Apicomplexa: Eimeriidae) from Iguanid Lizards
(Sauria: Iguanidae) of Central and South America

P Daszak™, SJ Ball

School of Life Sciences, Faculty of Science, Kingston University, Penrhyn Road, Kingston-upon-Thames,
Surrey KT1 2EE, U.K.

Three new species d&imeriaare described from iguanid lizards of Central and South America. The
oocysts of each species have no micropyles or residua and the sporocysts lack Stieda bodies, but all hav
a sporocyst residuumEimeria sanctaluciae.sp. was found in the St. Lucia tree lizakdplis luciae
collected from the Maria Islands, Lesser Antilles. The oocysts are spherical to subspherical, averaging
17.3 x 16.5 pum, with a single layered colourless wall; about 60% contain polar graibkesporocysts
are ellipsoidal and average 7.7 x 5.5 puEimeria liolaemin.sp. was recovered from the blue-gold swift,
Liolaemus taeniusfrom Chile. The oocysts are spherical to subspherical, measuring 21 x 20.1 um with a
single-layered colourless wall. The sporocysts are subspherical and average 7.4 x &Eimeria
caesician.sp. is described from the Brazilian collared iguamidpidurus torquatusThe oocysts measure
27.4 x 23.7 um, are spherical to subspherical, with a bilayered wall, the outer surface of which appears
pale blue in colour, the thin, inner wall appearing brown, when viewed by direct light under the optical
microscope. The sporocysts are subspherical and average 9.4 x 7.2 um. Unnamed polysporocystid oocys
with dizoic sporocysiare reported from the faeces of the lesser St. Vincent tree Kagotis trinitatisand
the possibility of spurious parasitism briefly discussed. In addition, oocysts of an urisaspesasp.
with a smooth oocyst wall whictoselyresembles. reuiwere recovered frorA. trinitatis.
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At least 16 species &imeriahave been named Nomarski differential interference contrast optics.
from members of the family Iguanidae (Bastard@he oocysts and sporocysts were measured and
de San José 1974, Matuschka & Bannert 198¢pmpared with those already reported from the
Aquino-Shuster et al. 1990, Daszak & Ball 1991family Iguanidae. Mean oocyst lengths and widths
Cisper et al. 1995). During the past five years ware given with standard deviations, ranges in pa-
have had the opportunity to examine newly imfentheses and all measurements in micrometres.
ported lizards, as well as lizards collected during RESULTS AND DISCUSSION
two expeditions to the Maria Islands, Lesser

Antilles. This work has yielded three new species Papernaand Landsberg (1989) proposed a new
of Eimeriafrom iguanids. generic nameéAcroeimeria for coccidia of lizards

whose endogenous stages develop immediately
MATERIALS AND METHODS beneath the brush border of the intestinal epithe-

Animals were housed individually or only with lial cells, which are displaced into the lumen of the
members of the same species immediately aftgut and aggregated on the epithelium surface.
capture and up to the point of collection of faeceblature oocysts contain four sporocysts which are
for the present study. Containers were sterilisedevoid of a Stieda body. We prefer to assign the
prior to use with 10% aqueous sodium hypochloeoccidial oocysts described in the current paper to
rite (Clorox®) for 10 min. Faecal samples werghe genus€imeria pending study of their endog-
placed in 2.5% potassium dichromate and exanenous development and a general acceptance of
ined by direct, wet mounts. Oocysts were photdhe criteria defining the gendsroeimeria

graphed on a Zeiss photomicroscope Il using Eimeria sanctalucia@. sp. (Figs 1, 8)

Description oocysts spherical to subspherical,
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(Fig. 1). Approximately 60% of oocysts with atation).

polar granule. Sporocysts spherical tolype locality Chile.

subspherical, 7.7 x 5.5 (6.4 - 8.0 x 4.8 - 6.4), n Fype material phototypes submitted to the Natu-

10; SI 1.4. Sporocyst residuum present, consistal History Museum, London, UK. Accession num-

ing of 3-4 granules in a homogenous matrix (Figbers: holotype, 1997: 10: 13: 1; paratype, 1997:
1, 8). Stieda body absent. 10: 13: 2. The phototypes will be digitised and kept
Type host Anolis luciag “St. Lucia tree lizard”.  in perpetuity in the form of computer files as well

Prevalence oocysts were found in the faeces ofas printed micrographs and negatives.

1/3 adult maléA. luciag caught during August Etymology the specific name reflects the generic
1993 in scrubland on the largest of the two Marimame of the host.

Islands. Remarks of the spherical/subspherical oocysts
Type locality Maria Islands of St. Lucia, Lesserdescribed from iguanids, those of b&thmolochis
Antilles. from Moloch horridusin Queensland (Bovee &

Type material due to the constraints of expedi-Telford 1965) andE. hispidifrom the Venezuelan
tion field work, it was impossible to produce typelizard Tropidurus hispidugBastardo de San José
material for this species. However, the drawind.974) are larger. The oocystsofintermedigrom
(Fig. 8) is a composite based on observations @f. intermediusn Costa Rica have a single-layered
many oocysts and therefore gives a representatiorall and a smaller width to give an Sl of 1.36 (Ruiz

of variation within the species. 1959). E. leiocephalfromLeiocephalus carinatus
Etymology the specific name reflects the mainof Haiti (Daszak & Ball 1991) has oocysts that are
area of inhabitation by the host species. larger thark. liolaemin.sp., although there is some

Remarks four other eimerians have been reportedverlapping of width and length ranges in the form-
from members of the genusnolis. Eimeria ers lower measurements. Howerleiocephali
intermediafrom A. intermediudrom Costa Rica oocysts have a few scattered polar granules and
(Ruiz 1959) has ellipsoidal oocysts, 20.3 x 14.8pherical sporocysts with compact, finely granu-
with wide ranges of both length and width meatar residuum.

surements, and larger sporocysts than tho& of Note further collections of this species from 4/4
sanctaluciaen.sp. The oocysts &. anolidisfrom individuals ofL. taeniusrom a different imported

A. carolinensis(Daszak & Ball 1991) are group revealed a population of oocysts (Figs 2, 9)
cylindroidal and about twice the length of the newvhich were somewhat smaller (19.6 + 1.6 x 18.6 +
species. Oocysts &. schwartzirom A. armouri 1.5 (16.8 - 21.2 x 15.9 - 20.3), n = 16, Sl 1.06)
of The Dominican Republic (Cisper et al. 1995)han the type, with a slight overlap of ranges. The
are ellipsoidal and the ranges of length do not oveoocyst wall appeared to be bi-layered. The sporo-
lap with E. sanctaluciaen.sp. Another eimerian, cysts also showed differences, 7.2 x 5.6 (6.2 - 7.9
E. avilaefrom A. olssoniwas described by Cisper x 5.3 - 7.1), n = 20, SI 1.3. It was felt that this
et al.(1995) from The Dominican Republic. Thepopulation could not be considered a different spe-
oocysts of this species are cylindrical and evedies, since differences in number of layers of oo-
larger thark. schwartzi Of the other oocysts re- cyst walls may be an artifact of diffraction within
ported from iguanids, those Bf leiocephalfrom the microscope.

Haiti (Daszak & Ball 1991) are the nearest in ap-
pearance td. sanctaluciaen.sp. but the former
are larger, 21 x 19, have a bilayered wall and larg&rescription oocysts spherical to subspherical,
sporocysts. 27.4+1.7x23.7+2.3(24.7-30.0x 21.2 - 28.2),
n = 16, Sl 1.16. The smooth bilayered wall ap-
pears pale blue in colour, with a thin, brown inner
Description oocysts subspherical, 21 + 1.1 x 20.2wall, when viewed under the optical microscope
+1.0(19.4-23.8x17.7-22.9), n =20. Sl 1.08ysing a standard light source by which the oocyst
with a single layered, smooth colourless wall abowtvalls of othelEimeriaspecies of reptiles, birds and
1.0 thick, polar granules lacking, no micropyle omammals appeared either colourless or pale brown.
oocyst residuum. Sporocysts subspherical/ellig?olar granules, micropyle and oocyst residuum not
soidal, 7.4 x 6.8 (7.1 - 8.8 x 6.2 - 7.9), n = 20, Spresent. Sporocysts subspherical, 9.4 x 7.2 (8.8 -
1.1. (Figs 4, 9). Globular sporocyst residuun®.7 x7.1-7.9),n =20, SI 1.3. Sporocyst residuum

Eimeria caesician.sp. (Figs 3, 10)

Eimeria liolaemin.sp. (Figs 2, 4, 9)

present (Fig. 2). Stieda body absent. present as small granules (Fig. 3). Stieda body ab-
Type-host Liolaemus pictus“Orange-flanked sent.
Swift”. Type-host Tropidurus torquatus“Brazilian col-

Prevalence 1/1 imported adult lizards (faeceslared iguanid”.
collected approximately eight weeks after imporPrevalence 1/2 imported adults. Samples taken



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 93(4), Jul./Aug. 1998 473

approximately one month after importation. In-of E. caesician.sp., the following characteristics
fected animal passed oocysts for nine weeks aftdistinguish these specie&. hispidiBastardo de
purchase. San José, 1974 from hispidushas a greater width
Type locality Brazil. thanE. caesician.sp. and has larger sporocysts.
Type material phototypes submitted to the Natu-E. tropiduraandE. galapagoensjshoth fromT.

ral History Museum, London, UK. Accession num-delanonisof the Galapagos Islands, are ellipsoidal
bers: holotype, 1997: 10: 13: 3; paratype, 199'&nd cylindroidal respectively and have Sl values
10: 13: 4. A colour photomicrograph is deposite@f 1.4 and 2.4 respectively (Aquino-Shuster et al.
as a paratype to demonstrate the peculiar oocyk290). Oocysts dE. caesician.sp. are larger than
wall. The phototypes will be digitised and kept irthose ofE. leiocephali and smaller than those of
perpetuity in the form of computer files as well a€. molochigSI 1.3). Oocysts &. stenocerdirom

printed micrographs and negatives. a lizard of the genuStenocercushave a similar
Etymology the specific name relates to the paléength but smaller width to give SI 1.26 - 1.35
blue colour of the oocyst wall. (Carini 1940).

Remarks three species &imeriahave been re-
ported from lizards of the gentipidurus Apart o _ _ Y
from the distinctive appearance of the oocyst walPescription a few oocysts with spherical dizoic

Unnamed polysporocystid oocysts (Figs 5-7)

Bright field and Nomarski Differential Interference Contrast photomicrographs of oocysts isolated from iguanid reptiles. Fig. 1
the holotype foEimeria sanctalucia@.sp. Fig. 2: an oocyst d. liolaemin.sp. fromLiolaemus taeniusrhich appears to show

a bi-layered oocyst wall. Fig. 3: an oocysEotaesician.sp. fromTropidurus torquatus Fig. 4: two oocysts d. liolaemin.sp.

from L. taenius The holotype for the species is asterisked. Figs 5-7: polysporocystid oocysts with dizoic sporocysts from the
faeces ofAnolis trinitatis Fig. 5: oocyst with 8 sporocysts. Fig. 6: oocyst with 16 sporocysts. Fig. 7: broken oocyst which
contained 11 sporocysts (2 out of field). Bars= 10 pm.



474 Three New Eimeria from Iguanid Lizards * P Daszak, S) Ball

sporocysts were found. The number of sporocysteported from other vertebrates. Anpilogova
per oocyst varied and oocysts with 7, 8 (Fig. 5), 1{1971) and Barnard et al. (1974) repordatklina
(Fig. 6, two of the sporocysts are out of this fieldocysts from faeces &ulpes vulpesindHystrix

of view), 12, 14 and 16 (Fig. 6) sporocysts weréeucurain Tadzhikistan an&igmodon hispiduis
observed. The average size of the oocysts appeafddbama, USA respectively. Levine et al. (1955),
to increase with higher numbers of sporocysts comorney (1965) and Seville et al. (1992) reported
tained, eg. with 8 sporocysts, 30.5 x 26.5 (n = 5Klossialike oocysts from North American mam-
S| 1.15; with 14 sporocysts, 37.5 x 30.8 (n = 3), Sinals, and suggested that they were of ingested in-
1.22; with 16 sporocysts, 39.2 x 31.7 (n = 3), Svertebrate origin. Courtney et al. (1975) reported
1.24. Oocysts are subspherical to ovoidal with Adelina oocysts in Sandhill cranesG(us
smooth, double layered wall, about 1.0 thick, n@anadensis and Parker and Duszinski (1986) re-
micropyle, polar granule or oocyst residuumportedAdelinaoocysts in 1 of 212 New Mexican
Sporocysts spherical to subspherical, sporocysandhill crane viscera examined for coccidia.
residuum present consisting of 10-20 scattered As far as we are aware, there are only two pre-
granules, 1-1.5 um in diameter. Stieda body alwious reports ofAdelina oocysts from reptiles:

sent. Wacha (1972) and Daszak (1995) concerning
Type host Anolis trinitatisReinhardt & Lutking, Thamnophis sirtalis parietalissnd Nactus
1863, “lesser St. Vincent tree lizard”. serpensinsula durrelliespectively. The morphol-

Prevalence oocysts recovered from faecal samplesgy of theAdelinaoocysts recovered in low hum-
collected from one of two adult male lizards. bers in the faeces blactus serpensinsula gecko
Type locality St. Vincent, Lesser Antilles. from Round Island, Mauritius have since been iden-
Remarks McQuistion (1990), when reporting tified as anAdelinasp. isolated in large numbers
polysporocystid oocysts with dizoic sporocystdrom the centiped&colopendra abnormisipon
found in the faeces dflesomimus parvulushe which the lizard preys.
Galapagos mockingbird, suggested caution in nam- Polysporocystic oocysts were recovered by
ing the host(s) of such parasites due to the posgircay de Pereza (1963) fro@nemidophorus |.
bility of spurious parasitism derived through thdemniscatuof Venezuela and describetbarella
diet. The oocysts found by McQuistion (1990)garnhamin. gen. n. spHowever, in light of the
contained 9 -15 (usually 11-14) sporocysts and sabove discussion, the low prevalence (2/200) re-
differed from the genu®ctosporellawhich con- ported forH. garnhamiand the description of oo-
tains 8 sporocysts amtbarellawith 16 sporocysts. cyst development, it appears that this genus is in
The oocysts described froftrinitatiswere scarce need of re-examination and the oocysts considered
and passed sporulated, therefore could possibly bpurious parasitism by an invertebrate adeleid coc-
placed within the two genera mentioned above aridian.
PolysporellaMcQuistion, 1990. However, they
equally fit the description of the genidelina(see
Levine 1977, 1988) which infects annelids, Oocysts of an isosporan were also recovered
chilopods and insects. from one of the tw@\. trinitatis faecal samples col-
Polysporocystic oocysts have been previousligcted from St. Vincent, however only two oocysts

Unnamed isosporan oocysts

Line drawings of oocysts isolated from iguanid reptiles. Fig®eria sanctalucia@.sp. Fig 9E. liolaemin.sp. fromLiolaemus
pictus. Fig 10:E. caesician.sp. Bars = 10 um.
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were measured before the sample was lost. These Eimeria molochisspp. n. from lizards) Parasitol
were 16.3 x 15 and 18.8 x 17.5 with ellipsoidal spo- 51: 85-94.

rocysts of 7.5 width (length not taken). The walfcarini A 1940. Sobre umkimeria de um lagarto de
was double-layered and smooth, polar granule ngt G0ias. Arq Biol 24: 282. .

noted in the two oocysts observed. This speciégSPe’ GL, Huntington C, Smith DD, Powell R,

L Parmerlee JS, Lathrop A 1995. Four new coccidia
appears similar to the only. other smooth-walled (Apicomplexa: Eimeriidae) from anoles (Lacertilia:
isosporan reported frornolis - I. reui from A.

. - . k Polychrotidae) in the Dominican Republicl
baharucoensii the Dominican Republic (Cisper  parasitol 81:252-255.
etal. 1995). However, further measurements mayourtney CH, Forrester DJ, Ernst JV, Nesbitt SA 1975.
reveal differences between these coccidians from Coccidia of sandhill crane§rus canadensis]
geographically widely separated hosts. Parasitol61: 695-699.
Daszak P 1995. Prevalence of endoparasites in Round
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