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Abstract Lopes BB, Berto BP, Borba HR, 
Lima VM, Carmo CS, Lopes CWG. 2013. 
Periodicity of oocysts shedding of Eimeria 
spp. by Japanese quails Coturnix japonica 
Temminck, Schlegel experimentally in-
fected. [Periodicidade de eliminação de oocis-
tos de Eimeria spp. em codornas japonesas 
Coturnix japonica Temminck, Schlegel expe-
rimentalmente infectadas] Coccidia 1, 17-20. 
Departamento de Biologia Animal, Instituto 
de Biologia, Universidade Federal Rural do 
Rio de Janeiro. BR-465 km 7, 23897-970 
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tobp@ufrrj.br 

In coccidia of wild or captivity passerines 
there is a pattern in dynamic of oocysts shed-
ding, with a predominance of shedding at late 
afternoon. The most common hypothesis sug-
gest that this condition is an adaptation to 
prevent desiccation and ultraviolet radiation, 
reducing the mortality of oocysts. In this con-
text, this study aimed to quantify oocysts 
shedding of three Eimeria spp. from Japanese 
quails Coturnix japonica Temminck, Schlegel 
experimentally infected, in two times of day: 
morning and late afternoon. The results sug-
gested that the circadian rhythm of oocysts 
shedding, which occurs in Isospora spp. of 
passerines, not occurs in Eimeria spp. from 
Japanese quails. Whereas the predominant 
oocysts shedding at late afternoon is an evolu-
tionary adaptation to the coccidia of wild an-
imals, could be that the domestication of Jap-
anese quails from the eleventh century, has 
not afforded the emergence of this evolutio-
nary adaptation or it may have been lost.  
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Resumo Em coccídios de pássaros silvestres 
ou de cativeiro há um padrão na dinâmica de 
eliminação de oocistos, com uma predomi-
nância de eliminação ao entardecer. A hipóte-
se mais comum sugere que esta condição seja 
uma adaptação para prevenir a dessecação e a 
radiação UV, reduzindo a mortalidade dos 
oocistos. Neste contexto, o presente estudo 
teve como objetivo quantificar a eliminação 
de oocistos de três Eimeria spp. de codornas 
japonesas Coturnix japonica Temminck, Sc-
hlegel, 1849 experimentalmente infectadas, 
em dois momentos do dia: amanhecer e entar-
decer. Os resultados sugeriram que o ritmo 
circadiano de eliminação de oocistos, o qual 
ocorre em Isospora spp. de passeriformes, não 
ocorre em Eimeria spp. de codornas japone-
sas. Considerando que o predomínio de elimi-
nação  de oocistos  ao entardecer  seja uma  a- 
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daptação evolutiva para coccídios de aves 
silvestres, pode ser que a domesticação de 
codornas japonesas desde o século XI não 
tenha proporcionado o surgimento dessa adap-
tação evolutiva ou esta pode ter sido perdida. 
 
Palavras-chave OoPG, oocistos, coccidia, 
aves de produção, Galliformes 
 
Introduction 
 

Often in Isospora spp. of passerines in the 
wild or captive is observed a pattern in the 
dynamic of oocysts shedding. Pioneering, the 
French research group of Grulet et al. (1982, 
1986a, b, c) described 12 Isospora spp., be-
sides noting some aspects of the biological 
cycles of these species, including the fact that 
its development followed a circadian rhythm, 
which, during the summer, resulted in abun-
dant oocysts shedding during the late after-
noon. 

In recent decades, many authors confirmed 
the presence of circadian rhythms suggested 
by the French group, including studies with  
common starlings Sturnus vulgaris L., dark-
eyed juncos Junco hyemalis L., european 
greenfinches Carduelis chloris L., eurasian 
blackbirds Turdus merula L., green-winged 
saltators Saltator similis d'Orbigny, La-
fresnaye, lesser seed-finches Oryzoborus an-
golensis L. and great-billed seed-finches Ory-
zoborus maximiliani Cabanis (Brawner III & 
Hill 1999, Dolnik 1999, Hudman  et al. 2000, 
McQuistion 2000, Brown et al. 2001, Misof 
2004, Coelho et al. 2012a, b, 2013). 

Therefore, it was considered that any study 
of prevalence of coccidia in passerines should 
be done considering the circadian rhythm of 
these parasites (López et al. 2007). In an at-
tempt to justify himself this dynamic of oo-
cysts shedding in passerines were proposed 
two hypothesis: First , the period of oocysts 
shedding correspond to the peak of food activ-
ity. As many individuals share the same food, 
it is assumed that the oocysts shed in the feed-
ing site, were more susceptible to be ingested. 
However, two peaks of food activity are rec-
ognizable: morning and late afternoon  (Dol-
nik 1999, McQuistion 2000, Misof 2004). 

The other hypothesis is based on the resis-
tance of the oocysts to environmental factors 
such as temperature and humidity. It is recog-

nized that drying can reduce the infectivity of 
the oocyst. In this regard, the oocysts shed-
ding in the late afternoon could be a adapta-
tion to prevent desiccation under natural con-
ditions. By testing this last hypothesis using 
oocysts of Isospora turdi Schwalbach, 1959, 
parasite of T. merula, it was observed that the 
short exposure of the feces to natural sunlight 
reduced considerably the infectivity of the 
oocysts, suggesting that heat and ultraviolet 
radiation are the main factors that damage the 
oocysts (Martinaud et al. 2009). 

These two observations suggested that the 
oocysts shedding in the late afternoon is actu-
ally an adaptation to prevent desiccation and 
ultraviolet radiation, reducing thus the mortal-
ity of oocysts in the environment (Martinaud 
et al. 2009). 

In this context, this study aimed to quantify 
oocysts shedding of three Eimeria spp. from 
Japanese quails Coturnix japonica experimen-
tally infected in two periods of the day: morn-
ing and late afternoon. 

 
Materials and methods 

 
Eight one-day-old Japanese quails C. ja-

ponica were obtained from a commercial rear-
ing farm located in the Municipality of Se-
ropédica in the State of Rio de Janeiro, Brazil. 
The chicks were transported to the Federal 
Rural University of Rio de Janeiro (UFRRJ), 
and were reared and fed a single cage without 
anticoccidial additives. Feed and water were 
administered ad libitum. 

The adult Japanese quails from the com-
mercial rearing farm used to provide the 
chicks were naturally parasitized by three 
species of Eimeria: Eimeria bateri Bhatia, 
Pandey, Pande, 1965, Eimeria tsunodai 
Tsutsumi, 1972 and Eimeria uzura Tsunoda, 
Muraki, 1971. 

Thus, an inoculum for experimental infec-
tion was produced by recovering and isolating 
oocysts from fecal samples of positive Japa-
nese quails by flotation in Sheather’s sugar 
solution (S.G. 1.20) according to the protocol 
of Duszynski & Wilber (1997). The oocysts 
were preserved in a 2.5% (w/v) solution of 
K2Cr2O7 to induce sporulation and maintained 
in a refrigerator (2–5 °C) until use. Coturnix 
japonica chicks were inoculated at the age of 
7 days, using inocula, quantified using a 
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Fig. 1. Periodicity of oocyst shedding of Eimeria spp. from Japanese quails Coturnix japonica experi-
mentally infected in two periods of the day (morning and late afternoon). 

 

Neubauer chamber, containing approximately 
6.5 × 104 sporulated oocysts per chick, at the 
approximate proportion of: 50% E. bateri; 
25% E. tsunodai; and 25% E. uzura. 

Enumeration of  oocysts  per gram of feces 
(OoPG) was performed according to Menezes 
& Lopes (1995), as modified by Cardozo et al. 
(2010). The OoPG was determined at morning 
and late afternoon, at 35, 37 and 42 days after 
infection (DAI). Sample processing and data 
analysis were conducted at the Laboratório de 
Coccídios e Coccidioses and in the Departa-
mento de Biologia Animal (Biology area), 
both located at UFRRJ. 
 
Results and discussion 
 

Eimeria bateri and E. tsunodai were the 
most significant in the oocyst shedding on the 
total samples with 24,000 (40%) and 25,620 
(42%) oocysts, respectively. Eimeria uzura 
was quantified with 10,980 (18%) oocysts. As 
can be observed in the graph of the Fig. 1 the 
lines that demonstrate the oocysts shedding at 
morning and late afternoon are close, demon-
strating that there was no discernible differ-
ence in the quantification of oocysts between 
the two periods of the day. Besides, the lines 
intersect, demonstrating that there was rever-
sal of the period which more oocysts were 
shed. 

These  results  suggest  that  the  circadian  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

rhythm of oocysts shedding which occurs in 
Isospora spp. from passerines not occurs in 
Eimeria spp. from Japanese quails. 

As mentioned before, it was suggested that 
the predominance of oocysts shedding at late 
afternoon is an adaptation to prevent desicca-
tion and ultraviolet radiation reducing the 
mortality of oocysts in the environment and 
thus becoming an evolutionary adaptation for 
coccidia of wild birds (Dolnik 1999, McQuis-
tion 2000, Misof 2004, Martinaud et al. 2009). 
As the Japanese quail C. japonica were do-
mesticated from the eleventh century being 
breeded in captivity, it may be that this evolu-
tionary adaptation has not developed or has 
been lost in these poultry. 
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