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Abstract. The Nile tilapia (Oreochromis niloticus), collected from boat landing sites and fishermen of the Nile River at Beni-Suef 
Governorate, Egypt, was found to harbour unusual blood parasites. Microscopic examination of Giemsa-stained blood smears 
revealed the presence of two morphologically distinct forms of intraerythrocytic parasites in infected fish specimens, one of which 
was binucleated with faintly stained cytoplasm, and the other was larger gamont-like form that completely filled the host cell and 
displaced its nucleus. Parasite cytoplasm stained pale blue and its nucleus stained darker than that of host cell. No evidence of 
schizogony or binary fission was observed. The most abundant intraerythrocytic parasite was observed to be in a small binucleate 
ring stage. None of the parasites infecting Nile tilapia were observed in mono- and tetranucleate forms. The second morphologic 
form (gamont-like) observed in the present study did not bear resemblance to any known fish hematozoa. The present investigation 
is the first to report intraerythrocytic parasites infecting O. niloticus inhabiting Nile River in Egypt.  
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Intraerythrocytic parasites of exothermic vertebrates have 
been recognized for more than a century but those of endo-
thermic vertebrates have not received significant attention 
(Levine 1971, Abdel-Ghaffar et al. 1994, Kura et al. 2001, 
Lainson 2007, Shahi et al. 2013, Oliveiraa et al. 2017). How-
ever, a more complete understanding of the biology and tax-
onomy of this group of organisms has recently begun to 
emerge (Abdel-Ghaffar et al. 2015). Numerous protistan 
parasites have been reported in fish, however, very few in-
traerythrocytic organisms have been isolated from elasmo-
branchs, all of which were from the Atlantic Ocean (Davies 
and Johnston 2000). The genera documented from elasmo-
branchs are Haemogregarina Danilewsky 1885, Desseria Sid-
dall 1995, and Immanoplasma Neumann 1909 (Davies & 
Johnston 2000). The bibliography of common parasites from 
47 species of northeast Pacific rockfish has been complied 
previously by Hill and Hendrickson (1991); however, only a 
single citation referred to an intraerythrocytic parasite, 
Haemogregarina roelofsi, in the black rockfish Sebastes em-
phaeus. In a study by Khan et al. (1992) an unknown organ-
ism was recovered from Centroscyllium fabricii (Reinhardt 
1825) from the Northwest Atlantic Ocean. Moreover, in 2003, 
Davies et al. presented an extensive list of intraerythrocytic 
parasites from mammals, birds, amphibian, reptiles and fish. 
The only fish intraerythrocytic parasite reported earlier is an 
unnamed parasite from the spiny dogfish, Squalus acanthias 
L. from the San Juan Archipelago (Clewley et al. 2002), 
while, Love et al. (2002) stated that “Haematozoa are rela-
tively rare in fish of the northeast Pacific Ocean”. Therefore, 
the present study was designed to detect the occurrence of 
intraerythrocytic parasites in Nile tilapia Oreochromis niloti-
cus from Nile River (Egypt). 
 
Sixty specimens of the Nile tilapia (Oreochromis niloticus), which be-
long to the family: Cichlidae were collected from boat landing sites 
and fishermen of the Nile River at Beni-Suef Governorate, Egypt, 
from August 2017 to May 2018. Fish specimens were caught alive, 
then immediately transported to the Laboratory of Parasitology Re-
search at Zoology Department, Faculty of Science, Beni-Suef Univer-
sity, Egypt, in special boxes supplied with good aeration and neces-
sary cooling and finally kept alive in a fully prepared aquarium until 

examination. Fish were identified using the information on an elec-
tronic website Fishbase.org (Froese & Pauly 2011). Blood smears 
were prepared from the blood drawn from the dorsal aorta near the 
caudal peduncle. Slides were air dried, fixed in absolute methanol, 
and stained in 7% Giemsa stain solution (pH 6.8). Stained slides were 
rinsed in flowing tab water, air dried, and examined by light micros-
copy using an oil immersion lens. The amount of intracellular para-
sites was estimated by measuring staining intensity in 104 red blood 
cells (RBC). The morphological characteristics of the parasites were 
evaluated according to Telford (2009). All measurements were made 
in millimeters.  
 
Three out of sixty (5.0%) specimens of the Nile tilapia were 
found to be infected with unidentified intraerythrocytic 
parasite species. The infection was monitored for seasonal 
variation, and it was recorded to reach 10.0% (3 out of 30) 
during winter season. 

Microscopic examination of Giemsa-stained blood sam-
ples revealed the presence of two distinct morphologic forms 
of intraerythrocytic parasites in infected fish specimens 
(Figs. 1-4). One form was binucleate, with faintly staining cy-
toplasm and resembled an oval-stage measuring 1.8 mm in 
diameter. A second, larger gamont-like form measured 8.4 
mm × 2.4 mm, completely filled the host cell and displaced 
the host cell nucleus. Parasite cytoplasm stained pale blue 
and its nucleus stained darker than that of the host cell. No 
evidence of schizogony or binary fission was observed. 

In the present study, 5.0% of O. niloticus was found to be 
naturally infected with unidentified intraerythrocytic para-
site species with all morphological forms. In addition, the in-
fection rate was recorded to reach 10.0% only during the 
winter season. These results are quite similar to the data ob-
tained by van der Straaten et al. (2005) who reported that the 
infection rate of Puget Sound Rockfish Sebastes emphaeus 
with intraerythrocytic parasite was 5.1%, with no difference 
in prevalence between male and female fish specimens. The 
most commonly observed form was intraerythrocytic para-
site with a small binucleate rings, similar to that observed in 
infected Puget Sound Rockfish in an earlier report by van 
der Straaten et al. (2005). Moreover, our observations 
showed similarity to one of the many multinucleated forms  
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Figure 1-4. Photomicrographs of unidentified intraerythrocytic parasites with different morphological forms. (1-2): Uninucleated 
form. (3): Binucleated form. (4): Gamont-like form. Note the presence of parasite nucleus (PN) and host nucleus (HN). 

 
 
of Haemohormidium species reported in American plaice 
Hippoglossoides platessoides (Siddall et al. 1994). However, 
unlike Haemohormidium, where 100% of the infected fish 
were observed with mono- and tetranucleate forms and 
more than 60% had octonucleate forms, no mono-, tetra-, or 
octonucleate forms were observed in any of the infected Nile 
tilapia in the current study or in the study on Puget sound 
rockfish by van der Straaten et al. (2005). The second 
morphologic form (gamont-like form) observed in the 
present study did not resemble any of the previously 
reported hematozoan parasites from fish. This form 
completely filled the host cell cytoplasm distorting both the 
host cell and nucleus. Moreover, no sexual dimorphism was 
observed, and neither of the binucleate or gamont-like forms 
contained visible hematin pigments. At this point, it is not 
known whether two morphologic forms represent different 
stages of a single species life cycle or two distinct species; 
however, no intermediate stages between two forms were 
observed. There are numerous studies on the parasites of 
Nile tilapia, however, none has reported organisms similar 
to those observed in this study. To date, Nile tilapia has not 
been extensively studied for the presence of different types 
of parasites, and as the prevalence and intensity of infection 
with identified parasites were shown to be relatively high in 
the current investigation, it is suggested that these abundant 
and easily detected parasites might be unique to Nile tilapia. 
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