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The generic classification of eimeriid coccidia of rep-
tilian hosts has been a matter of longstanding scholarly 
discussion because most taxonomic studies have been 
limited to inadequate species descriptions based solely on 
the morphology of exogenous stages (oocysts). there is 
also a lack of information on the life-cycles and biology 
of most species (Jirků et al. 2009). 

the genus Choleoeimeria Paperna et landsberg, 1989 
was proposed to accommodate Eimeria species of reptil-
ian hosts. the genus exhibits a number of unique features, 
specifically elongated to ellipsoidal oocysts (L/W ratio 
1.6–2.2) with sporulation in the lumen of the gall blad-
der and digestive tract of the host animal, a lack of the 
stieda body and a propensity to undergo endogenous de-
velopment in the cells of the bile epithelium (Paperna and 
landsberg 1989). the sporocyst wall of species of this 
genus is composed of two plates joined by a meridional 
suture (sloboda and Modrý 2006).

Phylogenetic analysis, based on nucleotide sequence 
of small sub-unit ribosomal RNA gene, confirmed sepa-
rate status of the genus Choleoeimeria – Jirků et al. 2002. 
they argued, based both on their sequence data and the 
unique morphological characters mentioned above, that 
Choleoeimeria should be considered a distinct genus. this 
has led some authors, e.g. lainson and Paperna (1999), 
Abdel-Baki et al. (2008, 2009), McAllister (2012) to take 
the position that it is not possible to be sure of the generic 
status of eimeriid coccidians from reptiles without refer-
ence to the endogenous stages. From this perspective, we 

provide here a description of a new species of Choleoe-
imeria from the gall bladder of the lizard, Scincus hemp-
richii Wiegmann, in saudi Arabia. 

Materials and Methods
twenty specimens of Scincus hemprichii were captured by 

hand in Jazan Province (16°53'N; 42°32'E) in the western region 
of saudi Arabia in June 2012 and transported to the King saud 
University. they were kept alive in separate plastic cages in or-
der to collect faeces. the presence of oocysts was determined by 
direct examination of suspensions prepared from faeces macer-
ated with water. lizards found to be heavily infected were killed 
and gall bladder infection was confirmed by direct examination 
of the bile fluid. Oocysts were measured and photographed ac-
cording to the guidelines of Duszynski and Wilber (1997).

to determine the site of infection, selected tissues (stomach, 
intestine, gall bladder, liver, kidney) were fixed in 10% buff-
ered formalin. Fixed tissues were processed for histology using 
standard methods; paraffin sections were stained with haema-
toxylin and eosin (H&E). the measurements of the oocysts and 
endogenous stages are given in micrometres as arithmetic mean 
± standard deviation (range), together with the shape index (ra-
tio of length/width). 

results 

Choleoeimeria jazanensis sp. n.  Figs. 1–8 

exogenous stages (oocysts)
sporulated oocysts tetrasporocystic, cylindrical, 26 ± 

0.4 (25–27) × 15 ± 0.3 (14–16), with a length to width ra-
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tio (L/W) of 1.7 (1.6–1.8) (Figs. 1, 2, 8). Oocyst residuum, 
micropyle and polar granule absent. oocyst wall colour-
less, bilayered, smooth, 1 thick, inner wall slightly thicker 

than outer wall (Fig. 1). sporocysts subspherical, 11 ± 0.3 
(10–12) × 7 ± 0.2 (6–8) with a length to width ratio of 
1.3 (1.2–1.4), with a smooth, colourless and uni-layered 

Figs. 1–7. Coleoeimeria jazanensis sp. n. from the gall bladder of Sicncus hemprichii. Figs. 1, 2. oocysts at different stages of 
maturation from the gallbladder of the lizard Scincus hemprichii. the oocyst surrounded with outer layer (ol) and inner layer (il) 
membrane, containing four sporocysts (s) with sporocyst residuum (sr) and two sporozoites (sp). scale-bar = 10 µm. Figs. 3–7. En-
dogenous development and endogenous stages. the infected epithelia become hypertrophied and displaced to the lumen of the 
gallbladder and contact with the basal membrane by a thin pedicle (arrowheads). scale-bar = 10 µm. Fig. 3. Uninucleated meront 
(M) and with a nucleus (N). Fig. 4. Mature meronts (M). Fig. 5–7. Microgamonts (Mi) and macrogamonts (Ma) with wall-forming 
bodies arranged at the periphery (arrows) and a centrally located nucleus (N). 
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sporocyst wall (Fig. 1). stieda body or other localized 
thickening of wall absent. sporozoites banana-shaped 
(Fig. 2), measure 10 × 4, curved around a residuum com-
posed of finely dispersed granules (Figs. 1, 2). With age, 
sporocysts frequently dehisce and leave sporozoites free 
in oocyst (Fig. 2).

endogenous stages
Merogony and gametogony stages developed in epi-

thelial cells of the gall bladder as well as along biliary 
duct (Figs. 3–7). No infection observed in other examined 
organs. infected epithelial cells become hypertrophied, 
displaced to lumen of gall bladder, usually in contact with 
basal membrane by a thin pedicle (Figs. 6, 7). Young-
est observed meronts uninucleated, nearly spherical and 
measured 5 (4–6) in diameter (Fig. 3). Mature meronts 
subspherical, measuring 12 (11–14) × 7 (6–8), produce 
9–12 merozoites (Fig. 4). Microgamonts mostly spherical 
in shape (Figs. 5–7), approximately 13 (12–15) in diam-
eter. Macrogamonts mostly subspherical (Figs. 6, 7) with 
a prominent nucleus in centre and wall-forming bodies at 
periphery (Fig. 7), measuring 15 (14–16) in diameter. 

t y p e  h o s t :  Scincus hemprichii Wiegmann (Sauria: Scinci-
dae).

t y p e  l o c a l i t y :  Jazan Province (16°53'N; 42°32'E), west-
ern region of saudi Arabia.

P r e v a l e n c e :  20% (4/20).
s i t e  o f  i n f e c t i o n :  gall bladder.
s p o r u l a t i o n :  Endogenous; both sporulated and unsporu-

lated oocysts were found in the gall bladder lumen and intes-
tinal contents prior to being voided in the faeces.

t y p e  m a t e r i a l :  Photosyntype of sporulated oocysts and 
one slide syntypes of H&E-stained endogenous stages in the 
gall bladder epithelia deposited in the parasitological collec-
tion of the Hungarian Natural History Museum under the in-
ventory number HNHM-70391. 

E t y m o l o g y :  The specific epithet is derived from the host 
locality, Jazan Province.

remarks. so far, 21 Choleoeimeria species have been 
described from lizards of the family scincidae. Choleoe-
imeria jazanensis sp. n. (table 1) most closely resem-
bles the following six species: C. scinci Phisalix, 1923, 
C. auratae Alyousif et Al-rasheid, 2001, C. hemprichii 
Alyousif et Al-shawa, 2005, C. saqanqouri Abdel-Baki, 
El-Fayomi, sakran et Abdel-Haleem, 2008, C. riyadhae 
Alyousif et Al-shawa, 2010 and C. mitranusensis Al-
Quraishy, 2011. oocysts of C. jazanensis sp. n. can be 
easily distinguished from C. hemprichii, the only other 
Choleoeimeria species previously described from the 
same host (Scincus hemprichii), as they are consider-
ably shorter and thinner, and have a cylindrical shape 
compared to ellipsoid one of C. hemprichii. Moreover, 
C. hemprichii has a compact and membrane banded spo-
rocyst residuum vs a dispersed one in the present species. 
Each of the other Choleoeimeria species described from 

hosts of the family scincidae (C. auratae, C. mitranusen-
sis, C. riyadhae, C. saqanqouri and C. scinci) have much 
longer and wider oocysts than those of C. jazanensis. 

disCussion
Following levine (1988), the description of eimeriid 

coccidia from reptiles have tended to be based solely on 
the morphology of their mature oocysts and sporocysts, 
with no consideration for any differences that might ex-
ist in the rest of the parasites’ life-cycle stages (lainson 
2003, Abdel-Baki et al. 2009). the risks of identifying 
some eimerian coccidians solely by the morphology of 
their oocysts and sporocysts have been discussed by nu-
merous authors (see Finkelman and Paperna 1994) and it 
is impossible to be sure of the generic status of eimeriid 
coccidia from reptiles without reference to the endog-
enous stages or using molecular data (lainson and Paper-
na 1999, Abdel-Baki et al. 2008, 2009, McAllister 2012).

Paperna and landsberg (1989) proposed the genus 
Choleoeimeria to comprise some Eimeria and Eime-
ria-like coccidians infecting the biliary epithelium of 
reptiles. species of the genus Choleoeimeria have el-
liptical oocysts (L/W ratio 1.6–2.2) with endogenous de-
velopment confined to the gall bladder epithelia and lack 

Fig. 8. schematic drawing of an oocyst of Choleoeimeria jazan-
ensis sp. n. the oocyst surrounded with outer layer (ol) and 
inner layer (il) membrane and containing four sporocysts (s), 
each one with sporocyst residuum (sr) and two sporozoites 
(sp); each sporozoite have one refractile bodies (rB). scale 
bar = 10 µm.
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a stieda body. However, some authors have not adopted 
this classification and have instead tentatively placed all 
tetrasporocystic species, including eimeriid coccidians of 
reptile hosts, into the collective genus Eimeria schneider, 
1875 – e.g. Daszak and Ball (1991), Upton et al. (1991), 
telford (1997), Asmundsson et al. (2001), Alyousif and 
Al-rasheid (2001), Daszak et al. (2009). the status of the 
genus Choleoeimeria as a sister clade to the Eimeriidae 
was confirmed by Jirků et al. (2002). Modrý and Jirků 
(2006) and sloboda and Modrý (2006) revised Eimeria-
like species from the scincidae and chamaeleonidae. 
they stressed the necessity of studying the endogenous 

stages of eimeriid coccidians to allocate them to correct 
genus and species. 

in the present study, we demonstrated that the gall blad-
der was the only site for the endogenous development of 
newly described species and no endogenous stages were 
detected in the intestine. therefore, we follow Paperna 
and landsberg (1989) and assigned the biliary coccidium 
recorded in this study as a member of Choleoeimeria.
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table 1. Comparative descriptive measurements (μm) of Choleoeimeria jazanensis sp. n. (in bold) and morphologically similar spe-
cies from lizards of the family scincidae.

species Host oocyst size oocyst shape * sporocyst size sporocyst
shape [si]

references

Choleoeimeria scinci Scincus scincus 25–36 long cylindrical (?) 14 × 10 ?/? Modrý and Jirků 2006

Choleoeimeria auratae Mabouya aurata 27.5 (22–31.5) 
× 18.5 (13.5–21.5)

cylindrical (1.5) 12 (10.5–13)  
× 8.5 (7.5–9)

Ellipsoidal  
(?)

Modrý and Jirků 2006

Choleoeimeria hemprichii Scincus hemprichii 34.5 (32.5–36.3)
× 21.5 (20.7–22.5)

Ellipsoidal  
(1.62)

11.5 (11–12.5)
× 8.0 (7.5–8.5)

Ellipsoidal 
(1.43)

Modrý and Jirků 2006

Choleoeimeria saqanqouri Scincus scincus 35 (33.5–37)
× 23.5 (22–25)

Ellipsoidal
1.5 (1.4–1.6)

11.5 (10.5–12)
× 9 (7.5–10)

Ellipsoidal
1.3 (1.1–1.6)

Abdel-Baki et al. 2008

Choleoeimeria riyadhae Scincus scincus 37 (33.5–39) 
× 30.5 (29–32.5)

Ellipsoidal 
1.21 (1.19–1.23)

15 (14–15.5 )
× 9 (8–10.5)

Ellipsoidal
1.63 (1.52–1.74)

Alyousif and 
Al-shawa 2010

Choleoeimeria mitranusensis Scincus mitranus 29 (28–31)  
× 20 (19–21)

Ellipsoidal
1.4 (1.3–1.5)

11 (9–12) 
× 8 (7–9)

Ellipsoidal
1.3 (1.2–1.5)

Al-Quraishy 2011

Choleoeimeria jazanensis sp. n.  Scincus hemprichii 26 (25–27)  
× 15 (14–16)

cylindrical 
1.7 (1.6–1.8)

10 (9–11)  
× 7 (6–8)

subspherical  
1.3 (1.2–1.4)

the present study

? No data; * length/width ratio expressed as mean with range in parentheses.
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