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Short Note
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M. Abdulla Amoudi (1994) Four new species of the coccidian parasite Isospora (Apicomplexa, Eimeriidae)
from Malayan birds. Zoological Studies 33(2): 165-169. Four new species of the coccidian parasite Isospora
(Apicomplexa, Eimeriidae), collected from Java white-bellied Mannikins from Malaya, are described. Species'
data were recorded as follows: Isospora malayaensis sp. n. with ellipsoidal oocysts 22.5-27.8 x 15.3-18.9 "m
(24.9 ± 0.25 x 16.9 ± 0.16) and pyriform sporocysts 13.5-15.5 x 8.5-10.5 "m (14.8 ± 0.10 x 9.3 ± 0.10).
Isospora leucogastroides sp. n. with ellipsoidal oocysts 27-30.5 x 16-18.5 "m (28.5 ± 0.19 x 17.4 ± 0.15)
and elongated sporocysts 14-15.5 x 9-10.5 "m (14.9 ± 0.064 x 9.8 ± 0.053). Isospora tenuis sp. n. with
ellipsoidal oocysts 27.5-32.5 x 17.5-21 "m (29.3 ± 0.28 x 18.7 ± 0.21) and ovoidal sporocysts 14-17.5 x
10-13.5 "m (15.3 ± 0.16 x 11.6 ± 0.14). Isospora loaei sp. n. with spheroidal oocysts 18.5-22 x 16.5-20 "m
(20.6 ± 0.23 x 18.5 ± 0.24) and ovoidal sporocysts 12-14.5 x 8.5-10 "m (13.1 ± 0.13 x 9.3 ± 0.08).
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The Java white-belli~d Mannikin (Lonchura leucogas
troides), a species endemic to Malaya which has been imported
to Saudi Arabia as pets, is a host for the coccidian parasite
Isospora. The present study describes four isosporan forms
as new species: Isospora malayaensis, Isospora leucogastroides,
Isospora tenuis and Isospora loaei. Also included are detailed
descriptions of all four Isospora species plus an illustrative
key to the species composition of the genus Isospora from the
spotted munia (Genus Lonchura).

Materials and Methods-Twenty-four fecal samples were col
lected between March and May, 1992 from 24 birds purchased
from local Riyadh markets. Eight of these hosts had coccidian
infections. Oocysts were sporulated in a 3% (wlv) solution of
potassium dichromate (K2Cr20 7) at room temperature (25°C).
Oocysts were then centrifuged with Sheather's sugar solution
(Levine 1973); sporulated oocysts were studied with a Nikon
compound microscope (NIKON FX-35w, Japan) under oil im
mersion. Measurements were made with a calibrated ocular
micrometer, photomicrographs were taken with a Nikon camera
(Microfies PEX), and drawings were made by camera lucida.
All measurements in the following section are in "m.

Key to identification of the species Isospora
from the spotted munia (genus Lonchura)

1. Oocysts spheroidal 2
Oocysts ovoidal or ellipsoidal 3

2. Oocyst wall double-layered and sporocysts with prominent
knob-like Stieda body; oocyst size 41.8 "m .
............................................... I. indonesianenis Amoudi
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Oocyst wall single-layered and sporocyst with small Stieda
body; oocyst size 12-26 "m 4

3. Oocysts ovoidal 5
Oocysts ellipsoidal 6

4. Polar granules present; sporocyst residuum with very small
granules ..
................. I. invensae Levine, Van Riper and Van Riper

Polar granules absent, sporocyst residuum with large com-
pact residuum I. loaei sp. n.

5. Oocyst micropyle and oocyst residuum present .
....................................... I. muniae Chakravarty and Kar

Oocyst micropyle and oocyst residuum absent .
............................. I. lonchurae Mandai and Chakravarty

6. Sporocysts filling only half of oocyst space and crossing at
right angles; sporocysts pyriform .
.. I. malayaensis sp. n.

Sporocysts filling almost all of oocyst space and not crossing
at right angles; sporocysts ovoidal 7

7. Sporocyst residuum consisting of a large number of granules
spread over one-half of sporocyst; sporocysts elongated,
ovoidal I. leucogastroides sp. n.

Sporocyst residuum consisting of a small number of granules
interspersed between sporozoites; sporocysts ovoidal ....
................................................................ I. tenuis sp. n.

Isospora malayaensis sp. n.
(Figs. 1-3)

Type material: Phototypes and preserved materials are
deposited in author's collection at the Zoology Department,
College of Science, King Saud University (KSU 26446).
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Etymology: The specific name refers to the island of
Malaya from which the type host was imported.

Remarks: The location of the parasite in the host is un
known; oocysts are only found in feces. Parasites found in the
feces of two of the twenty-four Java white-bellied Mannikins
studied (8.3%). Sporulation time 3 days.

Diagnosis: The oocysts of this isosporan are charac
terized by their sporocysts only filling half the space of oocysts
and crossing at right angles.

Description: Oocysts (n = 40) ellipsoidal, 22.5-27.8 x

15.3-18.9 (X= 24.9 ± SE 0.25 x X = 16.9 ± SE 0.16) "m;
shape index (length/width) 1.45-1.48 (X = 1.47 ± SE 0.002).
Single-layered oocyst wall 0.4-0.8 (X = 0.68 ± SE 0.02) "m
thick. Micropyle and oocyst residuum absent, polar granule
present. Sporocysts (n = 50) pyriform 13.5-15.5 x 8.5-10.5
(X = 14.8 ± SE 0.10 x X = 9.3 ± SE 0.10) "m; shape index
(length/width) 1.48-1.67 (X = 1.59 ± SE 0.009); single-layered
sporocyst wall 0.4-0.7 (X = 0.57 ± SE 0.02) "m thick; knob
like Stieda body present, substiedal body absent; sporocyst
residuum composed of small diffuse granules, sporozoites
with sickle-like shape, each with larger refractile globule at
wide end and smaller globule at narrow end.

Isospora Leucogastroides sp. n.
(Figs. 4-7)

Type material: Phototypes and preserved materials are
deposited in author's collection at the Zoology Department,
College of Science, King Suad University (KSU 26447).

Etymology: The nomen triviale is the genitive singular
of the specific part of the scientific name of the first host in
which parasite was found.

Remarks: The location of the parasite in the host is un
known; oocysts are only found in feces. Parasites found in the
feces of one of the twenty-four Java White-bellied Mannikins
studied (4.2%). Sporulation time 5 days.

Diagnosis: The oocysts of this isosporan are unlike any
coccidian oocysts described in other passeriformes to date.

Description: Oocysts (n = 30) ellipsoidal, 27-30.5 x 16-18.5

(X = 28.5 ± SE 0.19 x X = 17.4 ± SE 0.15) "m; shape
index (length/width) 1.56-1.75 (X = 1.64 ± SE 0.01). Single
layered oocyst wall 0.5-0.9 (X = 0.74 ± SE 0.02) "m; no
micropyle or residuum, but one large polar granule present.
Sporocysts (n = 60) elongated ovoidal, 14-15.5 x 9-10.5 (X =
14.9 ± SE 0.064 x X = 9.8 ± SE 0.053) "m; shape index
(length/width) 1.47-1.58 (X = 1.52 ± SE 0.004); smooth, color
less wall 0.5-0.8 (X = 0.65 ± SE 0.01) "m thick, thicker at
narrow end, forming a dome-like Stieda body; lacking substiedal
body, residuum consists of a large number of granules spread
over one side of sporocysts; sporozoites vermiform with one
large, clear globule at each end. Sporozoites extend over the
entire length of the sporocyst.

Isospora tenuis sp. n.
(Figs. 8-9)

Type material: Phototypes and preserved materials are
deposited in author's collection at the Zoology Department,
College of Science, King Saud University (KSU 26448).

Etymology: The specific epithet reflects the thin nature
of the oocyst wall.

Remarks: The location of the parasite in the host is un
known; oocysts are only found in feces. Parasites found in
the feces of two of the twenty-four Java white-bellied Mannikins
studied (8.3%). Sporulation time 3-4 days.

Diagnosis: The oocysts of this isosporan resemble those
of Isospora indonesianensis with these differences: 1) smaller
size; 2) ellipsoidal oocysts and sporocysts with less-elongated
ovoidal shape; 3) a large polar granule; and, 4) a single-layered
oocyst wall.

Description: Oocysts (n = 33) ellipsoidal, 27.5-32.5 x
17.5-21 (X = 29.3 ± SE 0.28 x X = 18.7 ± SE 0.021) I'm;
shape index (length/width) 1.51-1.60 (X = 1.57 ± SE 0.004).
Smooth, thin, single-layered wall is 0.61-1.1 (X = 0.83 ± SE
0.03) "m thick. Micropyle and oocyst residuum absent; polar
granule very large. Sporocysts (n = 50) ovoidal 14-17.5 x
10-13.5 (X = 15.3 ± SE 0.16 x X = 11.6 ± SE 0.14) I'm;
shape index (length/width) 1.29-1.40 (X = 1.32 ± SE 0.005)
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Figs. 1-3. Isospora malayaensis sp. n. 1,2. Photomicrographs of living sporulated oocysts. 3. Line drawing of living sporulated
oocysts. Scale bar = 10 "m.



Amoudi - Four New Isospora Species from Lonchura sp. 167

••
,~;

,,' (.?~
" ",N~ l) .,. " \"'~~

,~, .. ~. "". " ......... "."
'-"'---f-'--4~,'I" .1',". ..d ~.'. I J' t -t, .. }'" 0.I"l""" . . ", ,,~"f. ~; "'A:.'. -1:,'): t :~g-.

';;" ..:" .1£ •.•• '" , 7
Figs. 4-7. Isospora leucogastroides sp. n. 4-6. Photomicrographs of living sporulated oocysts. 7. Line drawing of living sporulated
oocysts. Scale bar = 10 I-'m.

Figs. 8-9. Isospora tenuis sp. n. 8. Photomicrographs of living
sporulated oocysts. 9. Line drawing of living sporulated oocysts.
Scale bar = 10 I-'m.
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I-'m; single-layered sporocyst wall 0.4-0.7 (X = 0.54 ± SE 0.02)
Mm thick; Stieda body consisting only of a thickened area of
sporocyst wall at one end of sporocyst; substiedal body absent;
sporocyst residuum interspersed between sporozoites.

Isospora loaei sp. n.
(Figs. 10-12)

Type material: Phototypes and preserved materials are
deposited in author's collection at the Zoology Department,
College of Science, King Saud University (KSU 26449).

Etymology: The specific name is derived from the name
of my son, Loae.

Remarks: The location of the parasite in the host is un
known; oocysts are only found in feces. Parasites found in the
feces of three of the twenty-tour Java white-bellied Mannikins
studied (12.5%). Sporulation time 4 days.

Diagnosis: Oocysts of this isosporan resemble those of
Isospora ivensae but lack polar granule and shows sporozoites
with two refractile globules.

Description: Oocysts (n = 25) spheroidal, 18.5-22 x 16.5-20
(3< = 20.6 ± SE 0.23 x X = 18.5 ± SE 0.24) I-'m; shape index
(length/width) 1.10-1.14 (X = 1.11 ± SE 0.003). Single-layered

" , fa $( ~,I

12
Figs. 10-12. Isospora loaei sp. n. 10,11. Photomicrographs of living sporulated oocysts. 12. Line drawing of living sporulated
oocysts. Scale bar = 10l-'m.
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oocyst wall 0.5-0.8 (X = 0.64 ± SE 0.02) f.'m thick. Micropyle,
oocyst residuum, and polar granule absent. Sporocysts (n = 40)
ovoidal 12-14.5 x 8.5-10 (X = 13.1 ± SE 0.13 x X 9.3 ± SE
0.08) f.'m; shape index (Iength/width) 1.37-1.45 (~= 1.40 ±
SE 0.004); single-layered sporocyst wall 0.4-0.7 (X = 0.55 ±
SE 0.01) f.'m thick; has small, nipple-like Stieda body; substiedal
body absent. Sporocyst residuum compact somewhat round,
granular mass. There is no membrane enclosing the sporocyst
residuum. Sickle-like sporozoite has a spherical refractile
globule at each ends with one larger than the other.

Discussion-Many Isospora species from passerines have been
described. Levine (1982) listed 60 Isospora species among
104 passerine birds studied; since 1982, an additional 32
Isospora spp. in other passerine species have been described
(Amoudi 1987 1988 1990 1992, Canestri-Trotti and Franceschini
1981, Grulet et al. 1982, McQuistion and nHolmes 1988,
McQuistion and Wilson 1988, Cringoli and Quesada 1991).

The species I have reported on here were completely
different from all previously-known species from Passeriformes,
not only in structural features but also in host species; in addi
tion, they are widely separated both taxonomically and bio
geographically. The only Isospora species reported from the
genus Lonchura of the family Ploceidae are: Isospora muniae
Chakravarty and Kar (1944, from a black-headed munia);
Isospora lonchurae Mandai and Chakravarty (1964, from a
spotted munia L. punctulata); Isospora ivensee Levine, Van
Riper, and Van Riper (1980, from spotted or white throat munia
L. punctulata); and Isospora indonesianesis Amoudi (1988,
form the chestnut munia L. malacca). However, Isospora
malayaensis sp. n., I. leucogastroides sp. n., and I. tenuis sp.
n. from the Java white-bellied Mannikin can be distinguished from
I. muniae in having polar granules and in lacking a micropyle
and oocyst residuum. I. loaei sp. n. differs from I. muniae in
having a single-layered oocyst wall. I. malayaensis, I. leuco
gastroides, and I. tenuis differ considerably from I. lonchurae
in being ellipsoidal and in havlnq single-layered oocyst walls
(compared to the ovoidal oocysts and double-layered oocyst
walls of I. lonchurae. The oocysts of I. tenuis somewhat re
semble those of I. indonesianensis, but differ in having a single
layered oocyst wall and in having large spherical granules.

I. ivensae, the only Isospora species from the genus
Lonchura, is somewhat similar to I. toeei; both species have
spherical oocyst shapes, but I. loaei lacks polar granules and
has sporozoites with two refractile globules, whereas I. evensae
has polar granules and sporozoites with only one refractile
globule.

According to Levine (1982), Macquart (1973), McQuistion
and Holmes (1988) and Hill and Duszynski (1986), it is gener
ally accepted that when a new coccidian species is described
as having oocysts which ara structurally identical but obtained
from hosts which are widely separated geographically and
taxonomically, they are to be considered different species un
less otherwise demonstrated.
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感染白腹文鳥的四種新種的寄生性球蟲

M. Abdulla Amoudi
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本文報告自自腹文鳥 (L onchura leucogastroides) 糞便中採集到的四種寄生性球蟲新種 。 四個新種的描述

如下 ， Isosp ora malayaensis sp. n.: 楣圓形卵囊(24.9± 0.25 X 16.9 ± 0.16μm) 及梨形抱囊(14.8 士0.10X

9.3 士0.10μm )， Isospora I，θucogastroidθs s p . n 楠圓形卵囊(28.5土0.19X17.4 士0.15μm)及長形抱囊(14.9

士 0 . 064 X 9.8 ± 0.053μm) ， Isospora tenuis sp. n ﹒ 楠圖形卵囊(29.3土0.28X 18.7 土0.21μm) 及卵圓形抱

囊 ( 1 5 . 3 土 0 . 1 6 X 1 1 . 6 士 0 . 1 4μm ) ; Isospora loaei sp. n.: 球形卵囊 (20 . 6 土 0 . 2 3 X 18.5 土0.24μm) 及卵圓形抱囊

(13.1 ±0.13X9.3 士0.08μm) 。

關鏈詞:等拍子蟲，自腹文鳥，抱囊，馬來巨。




