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Summary. A new species of isosporoid coccidia (Apicomplexa: Eimeriidae) is described from captive Himalayan Black Bulbul Hypsipetes 
leucocephalus (Passeriformes: Pycnonotidae). Sporulated oocysts of Isospora annthomassonae n. sp. are subspherical to slightly ellipsoidal 
32.0 ± 1.5 × 29.4 ± 1.3 (30–35 × 27–31) µm. Micropyle, oocyst residuum and polar granule are absent. Sporocysts are broadly ellipsoidal, 
24.6 ± 1.4 × 12.9 ± 0.7 (22–28 × 12–14) µm, with Stieda and substiedal bodies. Sporocyst residuum is broadly ellipsoidal, 11.3 ± 0.8 × 9.5 
± 0.7 (9–13 × 8–11) µm, composed of hundreds of small granules. Sporozoites are elongate and slightly curved, each with two refractile 
bodies.
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INTRODUCTION

Together with haemosporidians, coccidia (Apicom-
plexa: Eimeriidae) are the most diversified and com-
mon endoparasites of birds (Levine 1985). Tradition-
ally, coccidia with bisporocystic oocysts are referred to 
as genus Isospora Schneider, 1881 and their classifi-
cation was, until recently, based mostly on the oocyst 

morphology and presumed host specificity (Levine 
1970, 1988). However, recent phylogenetic studies 
showed the polyphyletic character of the genus. The 
presence of Stieda bodies much like the merogonic de-
velopment in avian isosporoid coccidia distinguishes 
these taxa from the isosporoid coccidia of mammals 
that lack Stieda bodies. The latter group of mamma-
lian parasites has been recently transferred to the genus 
Cystoisospora Frenkel, 1977 within the family Sarco-
cystidae Poche, 1913 (Carreno and Barta 1999, Barta et 
al. 2005). Several species of Isospora from avian hosts 
that possess the extraintestinal development followed 
by the presence of developmental stages in circulating 
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blood cells were historically classified as members of 
the genus Atoxoplasma Garnham, 1950, however, the 
genus was recently synonymized with Isospora (Upton 
et al. 2001). 

Over 500 species of isosporoid coccidia have been 
described from passeriforms using the traditional, mor-
phological species concept (Pelérdy 1974, Duszynski et 
al. 1999, Upton et al. 2001, Berto et al. 2011). 

The Passeriformes is a large group which include 
a variety of avian species with worldwide distribution. 
Bulbuls (Pycnonotidae Gray, 1840), form a large as-
semblage of exotic passerines which consists of more 
than 130 species in 27 genera distributed in the Asian 
and African continents.

The genus Hypsipetes sp. represents a relatively ho-
mogenous group of species. The Himalayan Black Bul-
bul (Hypsipetes leucocephalus (Gmelin, 1789)) (Pas-
seriformes: Pycnonotidae) is widely distributed around 
the Hymalayan mountains, with presence in NE Afgan-
istan, NE India, S Tibet, NW Myanmar, S China, NE 
Thailand, N Vietnam, N Pakistan, Nepal (Fishpool and 
Tobias 2005). The Himalayan Black Bulbul is listed in 
IUCN Red List of Threatened Species as Least Concern 
(IUCN 2011). 

An extensive investigation into atoxoplasmosis di-
agnosed in passerines at Durrell Wildlife Conservation 
Trust led to the discovery of a new species of isosporid 
coccidia in captive Himalayan Black Bulbuls, which is 
described herein.

MATERIAL AND METHODS

Thirty faecal samples were obtained from five specimens of H. 
leucocephalus kept in indoor-outdoor enclosures at Durrell Wildlife 
Conservation Trust (Jersey, Channel Islands). Faecal samples were 
collected individually from the enclosure‘s floor and placed into vi-
als containing 2.5% aqueous (w/v) potassium dichromate (K2Cr2O7) 
solution. The vials were maintained at room temperature for 5–7 
days and stirred daily to allow the oocysts to sporulate (Long et 
al. 1976). Oocyst were concentrated by Sheather’s sugar solution 
flotation (Sheather 1923) and examined using a Olympus AX 70 
microscope equipped with Nomarski interference contrast optics. 
Oocysts were photographed using Olympus DP 70 digital camera. 
Measurements were taken using a calibrated ocular micrometer and 
are presented in micrometers as means followed by the ranges in 
parentheses. 

RESULTS

Three out of five (60%) Himalayan Black Bulbuls 
shed unsporulated coccidian oocysts, which appeared 
to represent a single species of Isospora, description of 
which is presented below. 

Isospora annthomassonae n. sp. 

Description of the oocyst: Sporulated oocysts are 
subspherical to slightly ellipsoidal, 32.0 ± 1.5 × 29.4 
± 1.3 (30–35 × 27–31, N = 30); shape index (length/
width ratio) 1.0 (1.0–1.2). Oocyst wall is smooth and 
bilayered, 1.1 ± 0.1 (1.0–1.2, N = 30). The outer layer 
is thicker, brownish in colour and with a light stippling. 
Micropyle, oocyst residuum and polar granule are ab-
sent. Sporocysts are broadly ellipsoidal, 24.6 ± 1.4 × 
12.9 ± 0.7 (22–28 × 12–14, N = 50), with smooth, sin-
gle layered wall; shape index 1.0 (1.7–2.2). Knob-like 
Stieda body is present, 1.1 ± 0.1 × 3.8 ± 0.4 (0.9–1.2 × 
3.5–4, N = 20), with a subspherical substiedal body 4.2 
± 0.3 × 3.4 ± 0.4 (4–5 × 3–4.5, N = 30). A sporocyst 
residuum is present, which is broadly ellipsoidal, 11.3 
± 0.8 × 9.5 ± 0.7 (9–13 × 8–11, N = 20) and composed 
of hundreds of small granules. The two sporozoites are 
elongated, slightly curved, each with two refractile bod-
ies. Anterior refractile body is spherical 3.5 (3.1–3.5, 
N = 10); the posterior one is elongate 10.1 ± 0.7 × 4 ± 
0.3 (9–11.5 × 3.5–5, N = 20). The nuclei of the sporo-
zoites were not well discernible.

Type-host: Hypsipetes leucocephalus (Gmelin, 
1789) (Passeriformes: Pycnonotidae) (usually referred 
to as Himalayan Black Bulbul or Asian Black Bulbul). 
All examined birds were hatched in captivity, some 
originated from parents captured from the wild.

Type-locality: Durrell Wildlife Conservation Trust, 
Jersey, Channel Islands. 

Site of infection: Unknown, oocysts were recov-
ered from faeces.

Sporulation: Exogenous, oocysts became sporu-
lated within 6 days at 23°C. 

Type-specimens: Digital photomicrographs on CD 
deposited at the type parasitological collection of the 
Institute of Parasitology, Biology Centre, Academy of 
Sciences of the Czech Republic, České Budějovice, No. 
IP ProtColl. 19.

Etymology: The species is named in honour of Ann 
Thomasson, a veterinary biologist from the Veterinary 
Department at Durrell Wildlife Conservation Trust on 
Jersey.
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REMARKS AND DISCUSSION

The coccidia of bulbuls of the family Pycnonotidae 
are poorly studied. Known species of Isosporid coccidia 
described from hosts of this family are listed in Table 1. 
Comparison with available data shows that the oocysts 
of Isospora annthomassonae being similar in size to 
those of I. ernsti Todd, French, Meehan 1988, from 
Pycnonotus xanthopygos (Ehrenberg, 1833). However, 
unlike I. annthomassonae, sporulated oocysts of I. ern-
sti are described as having a single layered oocyst wall 
and scattered sporocyst residuum (while that of I. an-
nthomassonae, is compact). Furthermore, both species 
differ markedly in the shape of the sporozoite’s refrac-
tile bodies which are both spherical in I. ernsti while in 
I. annthomassonae the anterior refractile body is spher-
ical and the posterior one is elongated. The Stieda body 
in I. annthomassonae is knob-like with a subsperical 
substiedal body. In I. ernsti the Stiedal and substiedal 
bodies are prominent. I. annthomassonae differs from 
all the other species of isosporoid coccidia found in 
hosts of the family Pycnonotidae by its proportions and 
shape of large oocysts and sporocysts. The prolonged 
posterior refractile granule is a unique feature of I. an-
nthomassonae. Oocysts of I. blackburni Todd, French, 
Meehan 1988, are spherical, smaller with ovoid spo-
rocysts. Sporocyst residuum is scattered while that in 
I. annthomassonae, is compact. I. annthomassonae, 
further differs from I. elmahalensis Amoudi 1987 by 
the presence of substiedal body and by bilayered oocyst 
wall. In I. annthomassonae there is no oocyst micro-
pyle as it is in I. pycnonotusi Mandal and Chakravaty 
1964. Furthermore I. pycnonotae Bhatia, Chauhan, 
Arora and Agrawai 1973, I. gatifenensis Amoudi 1992, 
I. khobarensis Amoudi 1992, I. hafoufenensis Amoudi 
1992, differ from  I. annthomassonae in the absence 
of polar granule, by single-layered oocyst wall and in 
oocyst size and shape.

Passerines are frequently parasitesed with coccid-
ia. Isospora spp., especially those with extraintestinal 
stages (former Atoxoplasma) cause serious problems 
and high mortality, mostly in young birds. The mortal-
ity rates have been observed reaching up to 80% (Part-
ington et al. 1989, Upton et al. 2001, Schrenzel et al. 
2001, Adkesson et al. 2005). Based on the analysing 
of occurrence of other isosporans in Durrell Wildlife 
Conservation Center aviary (data not shown) it seems 
more likely that other species (i.e. I. rotschildi) are re-

Figs 1–2. Nomarski interference micrographs of oocysts of Isospo-
ra annthomassonae isolated from the faeces. Note distinct elongat-
ed sporozoite refractile bodies (asterisks) and substieda body (ar-
rowsheads). Both in the same scale. Scale bar: 10 µm.

sponsible for the avian mortality. However, additional 
data, especially molecular data are necessary to prove 
or exclude the occurrence of extraintestinal stages in 
the life cycle of I. annthomassonae.
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Fig. 3. Composite line drawing of sporulated oocyst of Isospora 
annthomassonae. Scale bar: 10 µm.
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