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Re-descriptions of Isospora ameivae Carini, 1932 in the
Teiid Lizard Ameiva ameiva and Isospora hemidactyli Carini,
1936 in the Gecko Hemidactylus mabouia, with Particular

Reference to their Endogenous Stages
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Redescriptions are given of the mature oocysts of  Isospora ameivae Carini, 1932, from the teiid
lizard Ameiva ameiva, and Isospora hemidactyli Carini,1936 from the gecko Hemidactylus mabouia, in
north Brazil.   The endogenous stages of the two parasites in the small intestine are described.  Those of
I. ameivae are intracytoplasmic, whereas those of  I. hemidactyli are intranuclear.
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As far as we can ascertain, 47 named species
of Isospora have been recorded in lacertilian hosts
(Levine 1988, Matuschka 1989, Upton et al.
1991a,b, 1992, Bui et al. 1992, Finkelman &
Paperna 1994a,b,1995, Cisper et al. 1995, Modrý
& Koudela 1995, Modrý et al. 1997), and most
descriptions of these have been based only on the
morphology of the oocysts and sporocysts.  Stud-
ies by various authors on the endogenous stages
of at least 17 species, however, have indicated that
the parasites of lacertilians with oocysts of
isosporan morphology are divisible into two dis-
tinct groups:  those whose endogenous stages are
intranuclear, and those whose development is in
the host cell cytoplasm (Else & Colley 1975, Rogier
& Colley 1976, Atkinson & Ayala 1987, Finkelman
& Paperna 1994a,b for review and new descrip-
tions, Modrý & Koudela 1995, El-Toukhy et
al.1996).

Carini (1932) gave the name Isospora ameivae
to oocysts he described in faeces from the teiid liz-
ard Ameiva ameiva from Salto de Itu, State of São
Paulo, Brazil, and  development was said to be in
the gut epithelium.   In 1936 he named another
isosporan,  Isospora hemidactyli, in faeces from

the house-gecko Hemidactylus mabouia, and his
figures suggested merogony and gametogeny to be
within the cytoplasm of the epithelial cells of the
small intestine (Carini 1936)

During our studies on some other coccidial
parasites of A. ameiva and H. mabouia from
Capanema and Belém, north Brazil (Lainson &
Paperna 1999), we found some of these lizards to
be passing oocysts which, on sporulation, were
considered as conspecific with I. ameivae and I.
hemidactyli.  The examination of further lizards
has enabled the following redescriptions of these
two parasites and provided new morphological data
regarding the exogenous and  endogenous stages.
The development of I. ameivae is intracytoplas-
mic, whereas that of  I. hemidactyli is intranuclear
and not intracytoplasmic as first described.

MATERIALS AND METHODS

On capture, each lizard was housed in a sepa-
rate plastic cage.   A pledge of wet cotton-wool in
a Petri-dish provided water, and the animals were
fed with adult and larval stages of the flour beetle,
Tenebrio molitor.   Collected faecal material from
each animal was gently triturated in 2% (w/v) aque-
ous potassium dichromate solution (K2Cr2O7) and
maintained as a thin layer in a covered Petri-dish
kept at room temperature (approximately 23-24oC).
Presence of isosporan oocysts was established both
by direct microscopy and following flotation by
zinc sulphate solution (sp.gr. 1.18).

Mixed infection with species of Eimeria,
Acroeimeria and Choleoeimeria were common
(Lainson & Paperna 1999).   For this reason, liz-
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ards showing only oocysts of  I. ameivae or I.
hemidactyli in the first flotation were examined by
this method again when further faecal material was
available (the interval varying from 5 to 10 days).
If still with no concomitant coccidial infection, the
animals were sacrificed after a further 6 days, when
faecal material was removed from the rectum for a
final examination and the intestine searched for
endogenous stages.   Oocysts and sporocysts were
measured by normal light microscopy, using a x
100 neofluar objective, x 10 eyepieces and an ocu-
lar micrometer.   Photomicrographs were prepared
with a Zeiss Photomicroscope III and Kodak TMX
100 film.  All measurements are in µm and are
given as means, followed by the range in paren-
theses and the shape-index (ratio of length/width).
Location of endogenous stages was by microscopic
examination of fresh coverslip preparations of gut
epithelium scrapings at intervals along the intes-
tine.  Thin smears of scrapings from the develop-
mental areas were air-dried and either fixed in ab-
solute methyl alcohol or in aqueous Bouin’s fluid.
Methyl alcohol fixed smears were stained for one
hour by Giemsa’s method (36 drops of stain to 15
ml distilled water buffered to pH 7.4).   Those fixed
in Bouin’s fluid were washed in 70% ethyl alcohol
until colourless, rinsed briefly in tap water, stained
for 1.5 hr in Giemsa, dehydrated and differenti-
ated in graded mixtures of acetone/xylol (95:5
down to pure xylol) and mounted in ‘Permount’
(Fisher Scientific).  Portions of intestine with de-
velopmental stages were fixed in 10% neutral buff-
ered formalin and embedded in paraffin wax.
Histological sections were cut at 4 µm and stained
with haematoxylin and eosin.

RESULTS

Redescription of Isospora ameivae Carini, 1932
(Figs 1-26; 49)

Redescription of the oocyst (Figs 1-3; 49):  ma-
ture forms (50 measured) 17.2 x 15 (15.5-18.5 x
14.1-15.5), shape-index 1.1 (1-1.2), subspherical.
Oocyst wall a single, colourless layer about 0.6
thick, without micropyle or striations, and which
may crumple around the sporocysts. No oocyst re-
siduum, but a spherical polar body measuring 3 x
3 - 3.7 x 3.7 is constantly present: initially it ap-
pears as a structureless, refractile body but assumes
a more granular aspect with age (especially after
flotation in ZnSO4).  Sporocysts (50 measured)
are pear-shaped, 12.1 x 7.5 (11.8-13.3 x 7.4-8.1),
shape-index 1.6 (1.6-1.7).  The Stieda body, if it
can be referred to as such, is represented by a very
inconspicuous thickening of the sporocyst wall at
the narrower end: there is no sub-Stieda body.  A
bulky sporocyst residuum is composed of fine
granules and some larger spherules.  As far as as-

certained, there is at least one refractile body in
the sporozoites, situated posterior to the  nucleus.
Endogenous stages (Figs 4-26):  merogony and
gametogony occur within the cytoplasm, at the dis-
tal end of the epithelial cells of the small intestine.
In Giemsa stained smears the smallest undivided
forms seen (future meronts or gamonts) measured
3.7-4.4 x 2.2-3.7. Binucleate meronts were approxi-
mately 4.4 x 3.7, while the largest undivided form
encountered was 15 x 16 and contained approxi-
mately 40 nuclei.   Most of the asexual stages are
spherical to broadly ellipsoidal in shape, with the
vacuolated cytoplasm staining a deep, bright blue
and frequently containing small, scattered, deep red
granules. The nuclei, which are rather irregular,
diffuse bodies, contain a small number of more
densely staining granules and are quite unlike those
of the developing microgamonts.  The number of
merozoites produced is highly variable, ranging
from 6 to approximately 40. The usual number
seen, however, is between 6-20. The impression
gained was that two types of meronts are produced,
one giving rise to merozoites measuring approxi-
mately 7-8 x 2 (Figs 8, 9), and another producing
smaller merozoites which are only approximately
6-7 x 1 (Figs 10, 11).  In Giemsa stained material,
and in common with other eimeriids, even the
youngest microgamonts are readily distinguished
from meronts by the uniformity of their densely
stained nuclei, which are frequently angular in
shape and periferally disposed.   The cytoplasm is
virtually without vacuoles and stains an even vio-
let-blue.  Binucleate forms measured 4 x 4, but with
growth the parasites tend to become ellipsoidal in
shape, reaching up to 24 x 16 and containing a large
number of nuclei.  Fully mature microgamonts are
of approximately the same size and shed a vari-
able number of flagellated, comma-shaped micro-
gametes (sometimes over 100) measuring about
4 x 1: there remains a bulky cytoplasmic residuum.
Young macrogamonts measuring only from 4-7 in
diameter are distinguished by the early appearance
of a number of larger vacuoles in the cytoplasm,
which stains a delicate, light blue:  the nucleus is
large, diffuse and granular, and a karyosome is
sometimes visible.  In dab-smears, apparently ma-
ture macrogamonts  are spherical to sub-spherical
and measure from 13 x13 to 17 x 16.3.  The cyto-
plasm is uniformly highly vacuolated, stains a
bright blue and contains a large number of gran-
ules of variable size which stain a deep red:  the
nucleus contains a large and densely stained karyo-
some.  The mean measurement of zygotes, or young
oocysts, is 16 x 15:  their cytoplasm stains a deep
grey-blue and the wall-forming bodies are seen,
for the first time, as small darker staining bodies



461461461461461Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(4), Jul./Aug. 1999

Isospora ameivae in the teiid lizard Ameiva a. ameiva. Figs 1-3: mature oocysts: P = polar body. Figs 4-20: endogenous steges as
seen in Giemsa-stained smears of epithelial scrapings from the small intestine.  Figs 4-11: developing meronts producting large
merozoites (Figs 8, 9) and small merozoites (Figs 10, 11).  Figs 12-16: developing microgamonts.  Fig. 17: mature microgamont
shedding microgametes.  Fig. 18: two young macrogamonts.  Fig. 19: mature macrogamont.  Fig. 20: zygote.  K= karyosome;
N = nucleus; R = residual cytoplasm; WFB = large wall-forming bodies.  Bar = 10 µm.
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Isospora ameivae in histological sections of the small intestine of the lizard Ameiva a. ameiva, showing the intracytoplas-
mic development of the parasite (arrowed) in the distal portion of the epithelial cells.  Fig. 21: mature meront with mero-
zoites.  Fig. 22: young microgamont with 3 nuclei.  Fig. 23: almost mature microgamont, with peripherally disposed
nuclei.  Fig. 24: mature microgamont, shedding microgametes.  Fig. 25:  macrogamont.  Fig. 26: zygote (or young oocyst).
Haematoxylin & eosin.  Bar = 10 µm.   Isospora hemidactyli in the gecko Hemidactylus mabouia.  Figs 27-29: mature
oocysts. Fig. 29 indicates the wide size range of both the oocyst and the sporocysts.  P = polar body;  S = Stieda body;  SS
= sub-Stieda body; SP = sporozoites.   Bar = 10 µm.
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with rather poorly defined outlines.  The nucleus
has a large, heavily stained karyosome.
Host: Ameiva ameiva (Linnaeus) (Reptilia:
Teiidae).
Locality: Carini’s infected lizards were from Salto
de Itu, State of São Paulo, south Brazil,   Those of
the present study were from Capanema, State of
Pará, north Brazil.
Sporulation: exogenous. The exact time is uncer-
tain, but the majority of the oocysts were mature
after 24 hr outside the host.
Prevalence: of 17 specimens examined, 12 (70.6%)
were infected with I. ameivae. Concomitant infec-
tion with species of Acroeimeria and Choleo-
eimeria were frequent (Lainson & Paperna 1999).
Pathogenicity:   apparently none.  The presence of
the parasite is not accompanied by any notable
pathology in the small intestine.

Redescription of Isospora hemidactyli Carini,
1936 (Figs 27-47; 48)

Redescription of the oocyst (Figs 27-30; 48):  ma-
ture forms (50 measured) 21 x 19.2 (16.2-27 x 14-
23), shape-index 1.1 (1-1.4), predominantly
subspherical to broadly ellipsoidal, rarely spheri-
cal.   Oocyst wall a single, smooth, colourless layer
about 1.25 thick, with no micropyle: faintly stri-
ated.   No oocyst residuum, but with the frequent
presence of a spherical to broadly ellipsoidal polar
body of approximately 1-2.   Sporocysts (50 mea-
sured) 11 x 8.8 (8.7-11 x 7.5-10), shape-index 1.2
(1.1-1.5), broadly ellipsoidal, with a nipple-like
Stieda body and a conspicuous sub-Stieda body.
The sporozoites are recurved around a bulky re-
siduum composed of fine granules intermixed with
larger spherules.   They possess at least one refrac-
tile body, posterior to the nucleus.
Endogenous stages (Figs 31-47):  merogony and
gametogony is within the nucleus of the epithelial
cells of the small intestine.  In some cases, the host
cell nucleus containing the parasite may become
greatly hypertrophied, while in others, notably
those containing the microgamonts, it is reduced
to a fine membrane.   In Giemsa stained smears the
smallest undivided forms seen (future meronts or
gamonts) were spherical and measured from 4-5.
The only advanced merogonic stage detected in
smears measured 20 x 20, contained approximately
60 irregular and diffusely stained nuclei and was
surrounded by a relatively thick band of the host
cell nuclear material.   No asexual forms were found
in histological sections.  Developing microgamonts
are distinguished by their small, compact and
densely staining nuclei arranged on the surface of
the parasite. The host-cell nucleus seems most fre-
quently to be reduced to a fine membrane around
the parasite, unlike the thicker nuclear residuum

surrounding most of the macrogamonts and zy-
gotes.  The only intact, mature microgamont seen
in the stained smears was a perfect, broad ellip-
soid measuring 19 x 15 and containing a large num-
ber of comma-shaped microgametes.  In sections,
most of the mature microgamonts are in similar
shape.  Occasional larger, elongated forms are prob-
ably disintegrating during the shedding of micro-
gametes.  After this process there remains a  cyto-
plasmic residuum, which may be compacted or
dispersed. The development of the macrogamont
calls for no particular comment.  The densely stain-
ing cytoplasm is very finely vacuolated and with a
number of deep red granules of variable size: the
nucleus contains a prominent karyosome.   In sec-
tions the zygotes or young oocysts are at first elon-
gated, doubtless due to pressure from the
neighbouring host cell nuclei, but with migration
to the epithelial surface they  assume the broadly
ellipsoidal shape which is to be that of the mature
oocyst.
Host:   Hemidactylus mabouia (Moreau de Jonnès,
1818) (Reptilia: Gekkonidae).
Locality:  the infected geckos examined by Carini
(1936) were from the State of São Paulo, south
Brazil. Those of the present study were from
Capanema and Belém, State of Pará, north Brazil.
Sporulation:  exogenous.  The exact time is uncer-
tain, but the majority of the oocysts were mature
after 24 hr outside the host.
Prevalence:  of 11 geckos examined, 7 (63.6%)
were infected. Concomitant infections occurred
with Eimeria boveroi Carini & Pinto, l930 (3);
Choleoeimeria rochalimai (Carini & Pinto, 1926)
Lainson & Paperna, 1998 (1) and with both E.
boveroi and C. rochalimai (1).  Two geckos showed
only oocysts of I. hemidactyli in their faeces after
repeated flotation concentration.
Pathology:  heavily infected geckos showed no
outward signs of infection and histological sections
of the infected gut showed no notable pathology.

DISCUSSION

The hazards of identifying some eimerian
coccidians solely by the morphology of their oo-
cysts and sporocysts has been discussed by numer-
ous authors (Finkelman & Paperna 1994 for re-
view), and species of Isospora sensu lato are no
exception.   Thus, the oocysts of I. amphiboluri
Cannon, 1967  and I. cannoni Finkelman &
Paperna, 1994, both in Australian lizards, are suf-
ficiently similar to be easily confused.  The en-
dogenous stages of the former, however, are in the
cytoplasm of the host cell whereas those of the lat-
ter are intranuclear.

 It is customary to give the name of Isospora to
all those intestinal coccidia possessing oocysts with



464464464464464 Re-description of I. ameivai and I. hemidactyli • R Laison, I Paperna

Isospora hemidactyli in the gecko Hemidactylus mabouia.   Fig. 30:  a crushed, mature oocyst, showing the wall to be of a single
layer.   Bar = 10µm.   Figs 31-39:  endogenous stages as seen in Giemsa-stained smears of scrapings from the epithelium of the
small intestine.   Fig. 31: young macrogamont within the host-cell nucleus.   Figs 32-36:  macrogamonts:  in Figs 32-33 the host-cell
nucleus has been reduced to a fine membrane around the parasites, while in Figs 34-36 it is greatly hypertropied (arrows).   Fig. 37:
an almost mature meront.  Fig 38: an almost mature microgamont.  Fig. 39: a mature microgamont  shedding a large number of
microgametes: the host-cell nucleus is reduced to a very fine, cyst-like membrane.   Figs 40-47: gametogony as seen in sections of
the small intestine.  Figs 40-41: intranuclear, developing macrogamonts.  Figs 42-43: developing microgamonts, with peripherally
disposed nuclei: the host-cell nucleus has been reduced to a cyst-like membrane (arrow).   Figs 44-45: mature microgamonts,
shedding microgametes.  Figs 46-47: zygotes (or young oocysts).  Haematoxylin and eosin.  Bar = 10 µ.   HCN = host-cell nucleus;
R = residual cytoplasm;  WFB = large wall-forming bodies.
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Line drawings  of the mature oocysts of Isospora hemidactyli (Fig. 48) and Isospora ameivae (Fig. 49).

two sporocysts, each containing four sporozoites,
and which are passed unsporulated in the faeces -
regardless of their natural division into two dis-
tinct groups with either intracytoplasmic or intra-
nuclear development of the endogenous stages.
However, peculiarities in the endogenous devel-
opment of some reptilian coccidians previously
included in the genus Eimeria by virtue of their
similar oocyst morphology, have  led to their re-
allocation to the genera Choleoeimeria and
Acroeimeria by some authors (Paperna &
Landsberg 1989).  It might be argued, therefore,
that similar recourse should be taken to separate
the isosporan parasites, based on the intranuclear
or intracytoplasmic development of their endog-
enous stages. So far, species of Choleoeimeria and
Acroeimeria have been recorded only in reptiles,
and all have tetrasporocystic, dizoic oocysts. On
the other hand, intranuclear development is known
to occur in  parasites with the oocystic morphol-
ogy of Cyclospora, Eimeria, Goussia and Isospora:
in fish (Eimeria s.l. and Goussia), amphibians
(Eimeria and Isospora) and mammals (Eimeria and
Cyclospora) (Noller 1923, Davis et al. 1957, Lom
& Dykovà 1982, Mohamed & Molyneux 1990).
Assignment of a new generic name to intranuclear
isosporans (s.l.) of reptiles on this criterion alone
would, therefore, necessitate considerable taxo-
nomic revision within several genera of the Eimeri-
idae, and is best delayed until more information is
available regarding the intranuclear coccidians as
a whole.

H. mabouia is a widely distributed gecko, found
in Africa south of 10°N, the Antilles (principally
the Lesser Antilles - type locality St. Vincent Is-
land), Madagascar, and South America.  It occurs
along the coastal region of Brazil  and the Guianas,

along most of the Amazon river, its head-waters in
Peru, Ecuador, and some localities in Central Bra-
zil.  The southern limit of the species is probably
Rio Grande do Sul (Avila Pires 1995).

The general opinion is that this gecko was trans-
ported from Africa to the Americas during the slave
trade, although its arrival there could be by way of
floating débris.  Throughout its distribution it is
essentially ‘domesticated’ and predominantly
found in and around human dwelling places. In
spite of this wide distribution of its host, we are
unaware of studies on I. hemidactyli other than
those of Carini (1936) and the present observations,
and it would be interesting to see if the same para-
site occurs in H. mabouia throughout its geographic
range, particularly in the Old World. There are
approximately 70-80 other species of Hemidac-
tylus, mostly outside the Neotropics, but the only
description of Isospora in one of these appears to
be that of I. knowlesi in H. flaviviridis from India
(Ray & Das Gupta 1937).  This parasite differs from
I. hemidactyli in its intracytoplasmic development
within the epithelial cells of the intestine, once
again emphasising the importance of the endog-
enous stages when identifying coccidians with
morphologically similar oocysts.

There are 20 recognized species of Ameiva, and
the genus is widely distributed in Mexico, Central
and South America and the Antilles:  subspecies,
widely accepted in the past, are not accepted by
more recent herpetologists (Avila Pires 1995).
Information on the presence and taxonomic status
of Isospora in these lizards, based both on the oo-
cysts and endogenous stages of the parasites, would
be of considerable interest.  To date, the only record
appears to be I. ameiva in Ameiva ameiva in Bra-
zil, by Carini (1936) and the present authors.
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