Iragi Journal of Veterinary Sciences, Vol. 36, No. 1, 2022 (21-27)

Iragi Journal of Veterinary Sciences

ragi Journal of
Veterinary Sciences

www.vetmedmosul.com

Survey and diagnostic study of Eimeria truncata in geese and ducks

A.F. Al-Taee

Department of Microbiology, College of Veterinary Medicine, University of Mosul, Mosul, Iraq

Article information Abstract

Article history:
Received October 06, 2020

This trial was aimed to determine the prevalence of renal coccidiosis in domestic geese

Accepted February 01, 2021
Available online October 27, 2021

Keywords:

Renal coccidiosis
Eimeria truncate
Geese

Ducks

Correspondence:
AF. Al-Taee
ahlaam.altaee@gmail.com

and ducks in Nineveh governorate, Irag. One hundred and thirty birds of both sexes and
different ages were randomly purchased from many localities of Nineveh governorate
during the period between 2017 and 2018. According to geese and ducks' age, the overall
infection was 70% and 51.66%, respectively, 74.35% for geese and 53.19% for ducks <6
months, 64.51% and 46.15% for <7 months. Sex distribution of renal coccidiosis showed
that 75.55%, 54.05% of female geese and ducks, and 60%, 47.82% of male geese and ducks
were positive, respectively. Impression smears from kidneys for the presence of Eimeria
truncata in geese showed that 49 (70 %) were positive, while 31 (51.66%) were positive for
ducks. Cloacal fecal samples for Eimeria truncata oocytes' were tested by flotation
technique revealed that 22.85% were positive for geese and 16.66% for ducks. The
dimensions of Eimeria truncata development stages (schizonts, macrogametes,
microgametes, and oocytes) were measured. The histological sections of the infected geese
and ducks' kidneys showed the different developmental stages of the Eimeria truncata

parasite with various pathological changes.
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Introduction

Coccidiosis is a worldwide disease caused by a single
celled parasite belonging to the phylum Apicomplexa,
family Eimeriidae. The parasite could enter the duck's and
geese's gut cells to reproduce, meronts and gamonts occur in
the epithelial cells of kidney tubules. The degree of damage
will depend on how many coccidial (oocystes) have been
taken in addition to the feverish environmental condition (1).
Many adverse health conditions were recorded, like reducing
nutrient absorption, weight loss, and diarrhea, or even bloody
diarrhea in severe cases, leading to mortality 5-10% (2-5).
Coccidial eggs (oocystes) have a very thick wall and can
resist severe environmental stresses and disinfectants.
Intestinal coccidiosis in geese and ducks was reported here
in Irag (and elsewhere throughout the world (6) renal
coccidiosis was described all over the world (7-9) but does
not yet report in Nineveh governorate. Renal coccidiosis has
been reported in 10 members of the Order Anseriformes, two
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Procellariiformes, and one member in each of the
Charadriiformes and Strigiformes (10). The mysterious
transmission of intestinal coccidiosis to kidney coccidiosis
by infection with E. truncata has not been resolved as was
mentioned by Oksanen (11). Infected geese and ducks shed
the oocysts with their ureters, sporont (zygote) present in
oocyst divides and forms four sporocysts, each containing
two infective sporozoites within 1-5 days. Infective oocystes
could be ingested by birds feeding in a contaminated
environment. The Parasite reaches kidneys and junction of
ureters, where sexual reproduction produces oocystes.
Heavily infected birds may die due to kidney failure. The life
cycle is continued by infected birds shedding oocystes into
the environment (4). Ducks and geese are highly efficient in
the production of eggs and animal protein. In Irag and here
in Nineveh governorate, the usefulness of ducks and geese in
providing a part of the animal protein urged the population
in breeding these kinds of birds in small herds on farms and
homes. Most renal coccidiosis reports in ducks and geese are
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asymptomatic birds or birds that show minor physiological
or pathological changes due to the parasite. Young birds and
those stressed by various conditions are most likely to have
clinical cases of renal coccidiosis. Mortality has occurred in
free-ranging wild geese and ducklings. Disease in domestic
geese is usually acute, lasts only 2-3 days, and can kill large
flock segments (12,13).

However, no reports about renal coccidiosis in ducks and
geese were reported in Nineveh governorate; therefore, this
study was carried out to determine renal coccidiosis
frequency in domestic ducks and geese in Nineveh
governorate, Iraqg.

Materials and methods

Sixty local domestic ducks and seventy geese of different
ages and sexes were randomly selected from various
localities of Nineveh governorate, Al-Hamdania, Al-Khazer,
Al-Salamia, Bazwea, Kokjali, and from some local markets,
during the period from October 2017 to October 2018. All
birds were delivered to the laboratory of parasitology in the
college of veterinary medicine. Birds were sacrificed in the
laboratory and necropsied for renal coccidiosis; affected
kidneys were freshly sampled. The diagnosis was based on
the observation of the clinical signs, necropsy renal findings,
pathological and histopathological changes of the kidneys
and ureters, microscopic features of the development stages,
and impression smears of the affected kidneys and flotation
fecal. Kidneys were almost enlarged in size; they were
removed and impressed from at least five different regions
to get the wet tissue smears, which were stained by Giemsa
stain (Romanowsky) for detecting the developmental stages
of coccidian parasite (4,14). Both kidneys and ureters were
cut to get samples from the anterior, middle, and posterior
portions for histopathological by fixing 10% phosphate-
buffered formalin (15). Fixed tissues were sectioned at 5 um
by using standard histological procedures and stained with
Harris’s hematoxylin-eosin stain (H&E). Morphometric
measurements of smears were examined for identifying
different developmental coccidian stages using a light
microscope at 40X and 100X magnification (16).

Results

The age of birds tested for renal coccidiosis influences
the prevalence of their infectivity in both types, geese, and
ducks. The distribution of Eimeria truncata in these birds to
their different ages (Table 1). From the Table, it is evident
that goslings and ducklings less than 6 months of age had a
higher prevalence of renal coccidiosis compared to those of
7 and more. Geese showed a higher prevalence than ducks.
The overall prevalence for geese and ducks according to their
age were 70% and 51.66%, respectively, while the age
distribution of renal coccidiosis for both of them was as
follows, 74.35% for geese and 53.19 % for ducks at <6
months of age and were 64.51% and 46.15% for both geese
and ducks respectively at 7months of age and more. In
addition to age, sex affected the prevalence of renal
coccidiosis in both geese and ducks. The distribution of
Eimeria truncata in these birds (Table 1).

Females were infected more than males in their renal
coccidiosis, but geese in the meantime had a higher
prevalence than ducks. Sex distributions of renal coccidiosis
were 75.55% and 54.05% for female geese and ducks,
respectively, and were 60% and 47.82% for male geese and
ducks, respectively.

Impression smears

In geese the table 3 shows that out of 70 geese examined
through impression smears, 49 (%70) were positive for renal
coccidiosis. Impression smears of the infected geese kidneys
showed the different reproductive stages of the Eimeria
truncate parasite, macrogametocyte, microgametocyte, and
schizonts (Figure 1).

In ducks the table 2 shows that out of 60 ducks examined
for renal coccidiosis through impression smears, 31
(51.66%) were positive for the presence of Eimeria truncata
development stages. Impression smears of the infected
ducks' kidneys showed different reproductive stages of the
Eimeria truncata parasite, macrogametocyte,
microgametocyte, and schizonts (Figure 2).

Table 1: Prevalence of renal coccidiosis in infected geese and ducks according to their age and sex

Age / Sex _ Geese _ Ducks

No examined No (%) +ve No examined No (%) +ve
< 6 months 39 29 (74.35%) 47 25 (53.19%)
> 7 months 31 20 (64.51%) 13 6 (46.15%)
Total 70 49 (700.0%) 60 31 (51.66%)
Female 45 34 (75.55%) 37 20 (54.05%)
Male 25 15 (60%) 23 11 (47.82%)
Total 70 49 (70%) 60 31 (51.66)
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Table 2: Renal coccidiosis prevalence by kidney impression

Table 3: Eimeria truncata in infected by fecal examination

Kidney’s impression

Kidney’s impression

Birds No examined No. +ve % Birds No examined No_ +ve %
Geese 70 49 70 Geese 70 16 22.85
Duck 60 31 51.66 Duck 60 10 16.66

\ K :

Figure 1: Impression smear of geese kidney infected with
Eimeria truncata with different developmental stages.
(Giemsa stain, 1000 X). A= Macrogametocyte (MAG);
B=Microgametocyte (MIG) and Schizonte (SCH); C and D=
Schizonts(SCH).

Figure 2: Impression smears showing different reproductive
stages (blue arrow) of Eimeria truncata in duck’s Kidneys.
(Giemsa stain, 1000X).

Fecal examination

In geese fecal examination (flotation) for the detection of
Eimeria truncata oocyst in geese showed that 16/70
(22.85%) were positive.

In ducks the fecal examination (flotation) for the
detection of Eimeria truncata oocyst in ducks showed that
10/60 (16.66%) were positive (Table 3).
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Coccidian oocytes

The Coccidian oocyst identified in this study was
Eimeria truncata depending on the oocystes morphology 9
for both geese and ducks (Figures 3 and 4). Eimeria truncata
oocystes appear as ovoid to ellipsoidal, asymmetric with
smooth walls and truncated narrow end.

Figure 3: Unsporulated Eimeria truncata oocyst from kidney
(H&E, 400X).

Figure 4: Sporulated Eimeria truncata oocyst isolated from
the feces (400X).

Histopathological measurements

In geese the dimensions of Eimeria truncata endogenous
development stages in kidney impression smears, kidney
histological sections, and urethra histological sections of
infected geese were shown in 49 (70%) of tested geese
(Table 4). All development stages were ellipsoids, ovoid,
spherical or sub spherical in shape, being less in their width
than their length. In duck the dimensions of Eimeria truncata
endogenous development stages in kidney impression
smears, kidney histological sections, and urethra histological
sections 30 (51.66%) of infected ducks (Table 4). All
development stages were ellipsoids, ovoid, spherical, or sub
spherical in shape being less in their width than their length
measurements.
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Table 4: Measurements of Eimeria truncata developmental stages

Score Macrogamete Microgamete Schizont Oocyst
Mean+SD Rang Mean+SD  Rang Mean+SD Rang MeantSD  Rang
t  Duck Length (u) 7.2¢1.51 55-11.5 5.6+1.02 4-7 8.4+2.73 5-12 6.6£1.18  5-8.6
G Width () 6.3+1.24  35-96  5.6+7.83 3.3 7.742.68 4-10.6 3.5+0.63 2.5-4
< qé Gees Length (u) 7.6£1.97 6.1-9.6 5.6+0.77 44-74 6.9+094 6.3-81 7.1+037 6.8-7.7
B Width ()  7.0+0.64 7.2-9 4.7+0.61 3.9-5.7 6.1+0.80 42-7  3.2+0.38 3-4
% Duck Length () 6.5+1.73 5-11.5 5.2+0.68 4.2-5.7 6.7£197 4294 464+097 3.1-59
5 Width () 5.9+141 45-87 52+125 33-7.8 6.5+212 2.8-11 3.14+1.43 2.3-6.0
23 Gees Lepgth (W) 65134 4796 57+0.80 3.7-74 6.7+1.67 4795 51+168  3-7.7
= Width (u)  6.1+1.23 4-8.5 5.7+0.80 3-6.4 6.741.67 4.3-94 49+238 2.3-6.8
% Duck Lepgth (w) 5.5%0.61 4-6 4.8+0.48 4-5 5.4+0.48 5-6 5.0+0.47 4-8
£% Width (1)  4.2+0.61 3-5 3.6+0.48 3-4 4.8+0.48 4-5 3.3+0.47 3-4
58 Gees Lepgth (W) 4.6x0.41 4-5 3.84£0.43 3-4 4.7+0.69 4-6 5.5+0.44 5-6
- Width (u)  4.8+£0.40 4-6 4.6+0.41 4-5 5.0+0.53 4-6 4.0+0.44  35-5

Histopathology findings in geese

Sections of geese kidney show the presence of
reproductive stages of Eimeria truncata (Figure 5), vacuole
in the epithelial cells (Figure 6) infiltration of inflammatory

cells (Figure 7).

Figure 7: Histological section of geese kidney showing
cystic kidney (1), necrosis of epithelial cell lining of renal
tubules (2), infiltration of inflammatory cells (3). (H&E.

1000X).
Figure 5: Section of geese kidney showed merozoites in Histopathology findings in ducks
(2) coagulative necrosis in renal tubule (3) reproductive vacuole degeneration, coagulative necrosis of epithelial cell,

stages (4) narrowing of tubule lumen (6) (H&E. 1000X).

shrinkage of Broman’s capsule, presence of hyaline cast,
infiltration of inflammatory cells (Figures 8-10).
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coagulative necrosis (3). (H&E. 1000X).

(1), coagulative necrosis (2), hyaline cast (3). (H&E 400X).
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Figure 9: Histological section of duck’s kidney showing
coagulative necrosis of epithelial cells (1), and sloughing of
these cells (2), detachment of basement membrane (3),
infiltration of inflammatory cells (4), (H&E 400X).

Figure 10: Sever coagulative necrosis of epithelial lining of
renal tubules (1), hydropic degeneration of renal epithelial
cells (2), necrosis of mesangial cells of glomerulus (3) and
infiltration of inflammatory cells (4), (H&E 400X).

Discussion

In Nineveh governorate, no attention has been paid for a
long time to renal coccidiosis in geese and ducks despite its
great economic importance due to the prophylactic and
treatment measures, lowering bird’s production and the
mortalities it causes. No Previous study was accomplished
about this subject here in the governorate, although renal and
intestinal coccidiosis in both geese and ducks were reported
all over the world (17). Intestinal coccidiosis was the only
type reported here Al-Taee et al. (6). The significance of
renal coccidiosis caused by Eimeria truncate in geese and
ducks has been mostly related to the serious losses through
kidney damage and mortalities, which may rise to 80-100%
(18). The purchased geese and ducks assigned for the study
were aged from 3 months and more, the most predicted age
of goslings and duckling’s infection with renal coccidiosis
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(19). In Nineveh governorate, nesting geese and ducks are
not practiced on a large scale. So morbidity and mortality
percentages from the affected birds with renal coccidiosis
could not be estimated or recorded. However, it still and
should be regarded an important issue due to the easy way of
oocyst transmission through the feed, water, litter, and soil
since the purchased geese and ducks were from those fed on
pasture and claimed to be suffered from malnutrition,
exposition to many different parasitic infections and other
concurrent diseases and immunosuppression. The rapidity of
sporulation of unsporulated oocytes outside the body
(approximately 3 days) after shedding from kidneys through
ureters and passed via cloaca with feces increase the
possibility of fecal contamination of these birds to get an
infection on a wide scale, especially under the favorable
environmental conditions of wet litter or soil and warm
temperature 21-32°C, causing the high rate of deaths in
goslings, ducklings, sub-adults and adult birds both
accidentally or through breeding colonies (20) in addition to
the role of persons, vehicles, wheels insects and others in
transmitting infection (5).

The significance of their importance is their significant
economic importance to the rural geese and duck’s holders.
Both type of birds, when attained for necropsy, were in poor
performance, ruffled feathers, anemic, depressed, weakened,
listlessness, anorexic, and so they experienced clinical
infection since they suffered from whitish -yellowish
diarrhea, the signs described by many others in ducks and
geese infected with renal coccidiosis (21,22). These signs
were at different severity among necropsied birds, agreed
with the reports declared that renal coccidiosis is on one side
asymptomatic disease in some birds, or may show minor
physiological or pathological changes (23). Relatively few
worldwide reports about heavy losses of renal coccidiosis in
ducks comparing to those in geese (2). At necropsy, birds
were emaciated with obvious changes in Kkidneys
characterized by enlargement, extensively damaged, pale,
containing discrete foci of infection that may coalesce into a
mottled appearance. These changes were also mentioned by
Gelberg (24). Our diagnosis of the disease was based on the
described clinical signs, kidney lesions, impression smears,
histological findings, and the shape of the fecal oocytes.

Although different species of Emeria like E. boschadi, E.
somatarie were reported (20,19), Eimeria trancata is one of
the species that can be found in both geese and ducks (5), as
we found here in our study with oocyst averaged 27.5*17.5
pm, ovoid to ellipsoid in shape with smooth wall and narrow
truncated ends. In spite that some authors reported about the
uncertainty of renal coccidiosis in ducks, but Saif et al. (2)
and Fitz-Coy (5) noticed that E. truncata was isolated from
renal coccidiosis of domestic ducks and geese. This is the
first report of renal coccidiosis in geese and ducks caused by
Eimeria truncate in Nineveh governorate. Another coccidian
Eimeria (Eimeria somateriae) with mean dimensions of 33.5
by 14.8 um was also reported in ducklings (19,20), and



Iragi Journal of Veterinary Sciences, Vol. 36, No. 1, 2022 (21-27)

Eimeria gaviae with a mean diameter of 36.6 um (15
measurements with a range of 30.3 to 40.1 pm) (25)
compared to Eimeria truncata.

In this study, the prevalence of renal coccidiosis in geese
and ducks were 70% and 51.66%, respectively, confirmed by
kidneys necropsy and impression smears, compared to
22.85% and 16.66% by fecal flotation test. The
incompatibility of these results confirmed by the findings of
Gomis et al. (26) who stated that dropping examination is not
a good indicator of the severity of renal coccidiosis infection
in individual geese and ducks. The severity of renal
coccidiosis may vary according to the level of infection, age,
sex, the strain of the parasite or host, and even intercurrent
infection (27). Our findings reviled that immature geese and
ducks (< 6 months) showed to be more infected than adults
(= 7 months), results confirmed by Benjamin and John (12),
in that young birds are most likely to have clinical cases of
renal coccidiosis (28). Regarding the gender of these birds in
this study, the prevalence of infection with renal coccidiosis
in females was higher than that of males, being 49%and 31%
in geese and ducks respectively, 70% and 51% in their
kidney impression smears, while the oocytes shedding was
22.85% and 16% respectively, compared to 6.8% in Canada
geese from three locations in the Mississippi Flyway (12),
37.8% in Turkey (22), and 45.3% in Canada (9). The reason
may be largely traced to the poor hygienic and nutritional
conditions under which geese and ducks were confounded in
our study. The histological sections of the infected bird
kidneys in our sections showed eventually highly destructive
changes due to Eimeria truncata parasite's presence and its
different reproductive stages with numerous sloughed
ureteral epithelial cells also described by Zachary (29,30).
Histologic changes in kidneys in both bird species may
predispose to rapid weight loss and emaciation, with high
mortality percentages reaching up to 80 or even 100%
reported in severe outbreaks by Saif et al. (2). It should be
stressed that renal coccidiosis in Nineveh governorate
imposes a serious threat to the domestic geese and duck’s
industry, and further studies should be carried out on the
epidemiology of this protozoan parasite.

In domestic and wild ducks and geese (due to the less
economic profit from wild types of them) and natural
infections as those studies on protozoal infections
accomplished in lIrag (31,32), for more understanding
controlling this disease and other protozoal diseases (33).

Conclusion

It could be concluded that ducks could also be infected
with the same species of Eimeria truncate that affect geese.
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