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Abstract:

The present study was aimed to determine the nematode parasites
infesting cattle egrets (Bubulcus ibis) and its role in maintenance of
such parasites in nature or transmission of these parasites to other
species of wild birds and domestic birds, mammals, fish and
human being especially after dramatic increase of cattle egret's
population inside the urban areas. During this study, a total of 106
cattle egrets (Bubulcus ibis) were examined and eight species of
nematodes were detected. The detected species; Desportesius
invaginatus  (85.84%),  Microtetrameres  spiralis  (67.92),
Porrocaecum sp. (26.41%), Microtetrameres helix (23.58%),
Tetrameres sp. (10.37%), Microfilaria (2.83%), Gnathostoma sp.
larvae (1.88%) and Anisakis sp. larvae (0.94 %). Five factors
(habitat, area of collection, sex, age and season) affecting the
prevalence of nematodes in cattle egrets as well as the pathological

effects of these parasites on cattle egrets were studied.

Introduction:

The cattle egret plays an important
role in the biological control of
agriculture enemies such as insects
and mollusks. Moreover, they feed
on the intermediate hosts of human,
birds and animal's parasites
(Mahdy, 1991; Abbas, 1997 and
Tantawy, 1997). On the other hand,
cattle egret can transmit many
parasitic diseases to domestic birds
(Torres et al, 1991 and Mattucci et
al, 2008).

Cattle egret and other wild birds
play an important role in the
transmission of dangerous parasitic

diseases to domesticated birds,
mammals and man either by direct
or indirect means. Many of zoonotic
parasites of wild birds continues to
represent important threats to the
health and well being of humans in
developing and  industrialized
countries (Abdel Aziz, 1997).

The aim of this work is to study the
prevalence and pathogenic effect of
nematode parasites that can infest
the cattle egret and also determine
the effect of five factors; habitat,
area of collection (locality), season,
age and sex of the cattle egret in the
prevalence of these parasites in
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cattle egret in two localities in
Egypt.

Material and Methods:

During the period extended from
September 2013 to August 2014,
one hundred and six cattle-egrets
were hunted by net traps and
divided into five groups according
to: habitat (rubbish collecting areas
in urban areas 24 and agriculture
area 82), area of collection (Ismailia
44 and Sharkia 62), sex (male 68
and female 38), age (adult 46 and
young 60) and season (autumn 18,
winter 18, spring 40 and summer
30).

Cattle egrets were subjected to ante-
mortem and post-mortem
parasitological examination. Fecal
examination was carried out by
direct smear method and flotation
technique according to Levine
(1985). The visceral organs
especially gastrointestinal tract were
examined carefully for helminth
parasites and any worms were
collected, washed and counted
according to Reid (1962) and Bisset
et al (1996). The nematode
parasites were fixed in alcohol
glycerol (5% glycerol- alchol 70%),
cleared in  lactophenol  and
permanently mounted in glycerol-
gelly according to Pence and
Dowler (1979).

Blood samples were colleted from
the wing vein and thin blood smears
were carried out according to
Foreyt (1989), stained with Giemsa
and examined under oil immersion
lens for Microfilaria.

Result and discussion

Prevalence of nematode parasites
in the examined cattle egrets:

As shown in Table (1), the
prevalence of nematode parasites
was (90.56%) in the present study;
this result was fluctuated between
Mahdy and EL-ghayish (1998)
(85%) in Giza and Ahmed (1994)
(95.20%) while a lower prevalence
was recorded by, Hassan and
Abde-Aal (1999) (70%), Aboel
Hadid and Lofty, (2007) (46%) and
El Sokkary (2013) (65%).

In our opinion, the higher
infestation rate of parasites in the
current study may be related to the
wide area of investigation (two
governorates: Ismalia and Sharkia
and two  different  habitats;
Agriculture and Rubbish collecting
area) that may increase the
availability of intermediate hosts
and the possibility of infestation.
Regarding to  the  detected
nematodes, Desportesius
(Synhimantus) invaginatus (Fig. 1,
2&3) was recorded in (85.84%) of
the examined cattle egrets, this
result was in agreement with Mousa
and Mahdy (1998) (80%) from
Giza while a lower prevalence was
recorded by EI Sokkary (2013)
from Behara Province (64%), Aboel
Hadid and lofty (2007) from Beni
Suef (30%), Navarro et al (2005)
(77.78%) and Stuart (1972) (47%).
A higher prevalence was recorded
by El-Seify et al (2005) tfrom Kafr
El Sheikh (95%), El Bakery (2011)
in some areas in Alexandria and
Behera Governorates (94.3) and
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Ahmed (1994) in Zagazig province
(95.20%).

The difference in the prevalence of
Desportesius (Synhimantus)
invaginatus may explained as
reported by El Sokkary (2013) that
related to the difference of locality
and the abundance of intermediate
hosts.

Microtetrameres spiralis (Fig. 4&5)
was recovered from (67.92%) of
examined cattle egrets (Bubulcus
ibis), nearly a similar result was
recorded by Stuart (1972) (73%). A
higher prevalence was recorded by
Navarro (2005) (77.78%) while a
lower one was recorded by Ahmed
(1994) (4.70%).

In the present study,
Microtetrameres helix (Fig. 6&7)
was recovered from (23.58%) of the
examined cattle egrets (Bubulcus
ibis). According to the available
literature, the present study
considers the first one that recorded
the infestation of cattle egret with
Microtetrameres helix.
Microtetrameres helix was firstly
described by Cram (1927) in crow
and recorded by Oschmarin (1956)
in black crow and magpie. Also
recorded by Ellis (1972) in
Australian birds as corvids and
hornbill.

Porrocaecum sp. (Fig. 8, 9&10))
was recovered from (26.41%) of the
examined cattle egret (Bubulcus
ibis) in the current study. A lower
rate was recorded by El Bakery
(2011) in some areas in Alexandria
and Behera Governorates (14.2%)

109

and El Sokkary (2013) in Behara
Province (2%).

Tetrameres sp. (Fig. 11, 12& 13)
was detected in (10.37%) of the
examined cattle egret (Bubulcus
ibis) in the present study. A higher
prevalence was detected by Mousa
and Mahdy (1998) (40%) while a
lower one was recorded by Ahmed
(1994) (4.7%) and El Sokkary
(2013) (4%).

Regarding to Anisakis  species
larvae (Fig 14&15), it was detected
in one bird only from a total of 106
examined cattle egret with a
prevalence of 0.94%. According to
the available literatures, the current
study is considered to be the first
one recorded the infestation of
cattle egret with Anisakis species
larvae.

In our opinion, this larvae may be
taken in the fish food of cattle egret
and not reaching the maturity as the
cattle egret is not a suitable final
host.

Nemeth et al (2012) reported that
the sever infestation with Anisakis
sp. was recorded in young and
immunocompromised birds and
cause dehydratation and
emaciatation of the infested birds.
Anisakis sp. consider as zoonotic
nematode parasites where Anisakids
pose a risk to human health through
intestinal infestation with worms
from the eating of undercooked fish
(Amato et al, 2007) so in our
opinion the cattle egret (Bubulcus
ibis) may act as a paratenic host that
preserve the Anisakis larvae in
nature till found a favorable



110

Salah Eldein et al.

condition to infest the fish, marine
mammals or the human.

Regarding Gnathostoma larvae (Fig
16&17), it was recovered from only
two birds of total 106 examined
cattle egret (Bubulcus ibis), in the
present study. According to the
available literature, the current
study is considered to be the first
one recorded the infestation of

cattle egret with Gnathostoma
larvae.

Gnathostoma sp. can affect the
human through ingestion of

contaminated food with third larval
stage and it is highly recorded in
Japan and Southeast Asia Herman
and Chiodini (2009). 1t causes
nonspecific signs and symptoms in
the patient such as malaise, fever,
urticaria, anorexia, nausea,
vomiting and diarrhea.

In our opinion, the cattle egret
(Bubulcus ibis) may plays a role in
preserve such nematode in the
nature by acting as a paratenic host
till the third larval stage found the
best condition to infest the
definitive host (dog) or infest the
human.

In the current study, unidentified
Microfilaria (Fig. 18) was found in
(2.83 %) from the examined cattle
egret (Bubulcus ibis). Galindo and
Sousa (1966) examined 23 blood
smears from green herons and only
one smear recorded Microfilaria.
Abdel Aziz (1997) found that the
prevalence of Microfilaria in
different wild birds was (2.66%).
Savag et al (2004) examined
different wild birds from

Madagascar and found that the
prevalence of Microfilaria  was
(11%). Valkiunas et al (2005)
found the prevalence Microfilaria
was (3.9%) in wild birds from
Uganda. Silveria et al (2010)
recorded that the prevalence of
Microfilaria was (6.6%) in
passerine birds from Brazil.

According to the available
literature, the current study is
considered to be the first one

recorded the infestation of cattle
egret with Microfilaria and further
studies were needed to detect and
identify  the  adult filorioid
nematode.

Concerning to the pathological
alterations  (Fig = 19&20) of
nematode parasites isolated from
gizzard of cattle egret, the
characteristic lesions consist of
ulceration and inflammation. The
mucosa was partially or completely
destroyed, and the parasites were
found buried in a mass of
degenerated and necrotic tissue. The
gravid females caused pressure
atrophy and necrosis of the
proventricular gland mucosa, with
complete loss of acini, but little or
no inflammatory response around
the parasites or in the compacted
mucosa or submucosa. Occasional
lesions were observed in the
submucosa surrounded by a thin
layer of fibrous material forming a
cyst as shown in Fig (1&2). This
result was in agreement with
Schulman et al (1992) and Bergan
et al (1994).
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In the present study, five factors
(habitat, area of collection, sex, age
and season) affecting the prevalence
of parasites in cattle egrets were
studied.

Regarding the habitat, the normal
habitats of cattle egret were
irrigated grasslands (with ponds,
small impoundments, wells, canals,
small rivers and streams), livestock
pastures, shallow marshes (Kushlan
and Hancock, 2005), freshwater
swamps, rice-fields, wet pastures
(Del Hoyo et al, 1992). In the urban
area, the rubbish collecting areas
are the most attractor sites for the
presence of cattle egrets as it
provide with a plenty of food and
abundance of flies and insects.

In the current study, as shown in
Table (2) there is no significant
difference between the rubbish
collecting area (in urban area) and
the agriculture (P >0.05) in the
general infestation of nematodes
that may explained as the cattle
egrets are highly mobile birds with
large home range and high dispersal
ability (Arendt, 1988) so the cattle
egrets may collect between the two
habitat and hence between the
intermediate host of the two habitat,
but when dealing with each parasite
independently, Microfilaria
(12.5%) showed a higher significant
difference in rubbish collecting area
(P < 0.01) and that may explained
as Microfilaria needs arthropod
vectors (flies) as intermediate host
(Bartlett, 2009) and the rubbish
collecting area is the best attractor
for flies.
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Regarding the area of collection
(locality) as shown in Table (3), the
general infestation of trematodes,
nematodes and Protozoa was not
showed any significance differences
between Ismalia and Sharkia (P>
0.05) but when dealing with each
parasite independently,
Porrocaecum sp. (35.48%) was
showed a significant difference in
Sharkia (P <0.05) and that may
return to Sharikia governorate
considered as Agricultural province
so the aquatic intermediate hosts
were available to complete the life

cycle of such parasites while
Microtetrameres  helix (43.18%)
showed a higher significance

difference (P < 0.01) in Ismalia and
explained in our opinion as Ismailia
governorate considered as a coastal
province with high rubbish contents
so the terrestrial intermediate hosts
were available to complete the life
cycle of such parasite.

Regarding the sex of cattle egrets as
shown in Table (4), no significant
difference between the male and
female cattle egrets in the
infestation with nematodes (P>
0.05) that may explained as both the
male and female cattle egrets make
the same activity from foraging for
food, building the nest, incubation
of eggs and even rearing the young
(Telfair, 2006) so the possibility of
getting infestation was similar in the
both sexes.

Concerning the age of cattle egrets
as shown in Table (5), the
infestation with nematodes showed
no significant differences between
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adult and young cattle egret (P>
0.05) and that may explained as the
Parents fed their young biparentally,
through  mouth  to mouth,
regurgitation of food boluses onto
nest floor, from which chicks would
peck and through bill grabbling and
jerking pull on the parent bill, to
receive food boluses obtained from
foraging sites (Sharah et al, 2008)
that means there is no milky
secretion used by the parents to feed
the young birds and the food of the
young birds is the same one of the
adult so the infestation with
parasites in young is similar to that
of the adult. But when dealing with
each parasite independently,
Porrocaecum sp. (36.66%) showed
a significant difference in the young
age (P<0.05) while a higher
significant difference in the adult (P
< 0.01) was showed in
Microtetrameres helix
(41.3%).Concerning the effect of
season on the prevalence of
infestation in cattle egrets in the
current study as shown in Table (6),
the prevalence of general infestation
with nematodes was (Autumn
77.77%, Winter 88.88%, Spring
90% and Summer 100%). A lower
prevalence was recorded by Ahmed
(1994) in nematodes (Autumn
23.70%, Winter 33.30%, Spring
21.70% and Summer 22.70%).

In the present study, the prevalence
of  general infestation  with
nematodes did not show a
significant difference with change
of seasons (P> 0.05) and that may
explained as the cattle egret has a

wide range of prey (Seedikkoya et
al, 2007) and did not depend on a
specific food item. In addition to
cattle egret catch any available
prey, which came across their ways
during the course of foraging
activities. (Sharah et al, 2008) so it
was considered as opportunistic
predator feeding on any abundant
and accessible prey (kushlan and
Hafner, 2000).

In our opinion, the cattle egret can
accommodate on its feeding nature
with the seasonal changes as it can
find an alternative preys
(intermediate hosts) regardless the
season.But when dealing with each
parasite independently, a significant
difference (P <0.05) was recorded
in Desportesius invaginatus (100%)
and a higher significant difference
was (P < 0.01) in Microtetrameres
spiralis (93.33%) and Porrocaecum
sp. (53.33%) in Summer.

While Gnathostoma sp. larvae
(11.11%) showed a significant
difference and Microfilaria
(16.66%) and  Microtetrameres
helix (50%)  showed a higher
significant difference (P < 0.01) in
Winter.

Conclusion:

Although the cattle egret has many
benefits as a biological control for
insects, agriculture and animals
pests, the caution must be
considered when dealing with it
especially after the dramatic
increase of its numbers in urban
areas and fish farms.
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Tabel (1): Prevalence of different species of nematode parasites in cattle

egrets.
Nematode No. of infested / Prevalence
No. of examined %
Desportesius invaginatus 91/106 85.84
Microtetrameres spiralis 72/106 67.92
Microtetrameres helix 25/106 23.58
Porrocaecum sp. 28/106 26.41
Tetrameres sp. 11/106 10.37
Anisakis larvae 1/106 0.94
Gnathostoma larvae 2/106 1.88
Microfilaria 3/106 2.83

Table (2): The prevalence of different nematodes in cattle egrets in relation
to the habitat

Nematode Habitat No. of 1nfes?ed/ No. of | Prevalenc X2 P
examined e% value
Rubbish 22/24 91.66
Nematode Agriculture 74/82 90.24 | 003 ] 0851
Desportesius Rubbish 21/24 87.5 0.00 0.94
invaginatus Agriculture 70/82 85.36 4 '
Microtetrameres Rubbish 18/24 75
o - 035 | 0.55
spiralis Agriculture 54/82 65.85
Microtetrameres Rubbish 9/24 37.5 2.40 0.2
helix Agriculture 16/82 19.51 9 )
Rubbish 0/24 0
P . 1.32 | 0.24
orrocaectmt Sp- - A riculture 28/82 34.14
Rubbish 3/24 12.5
T . .1 .
ctramere sp Agriculture 8/32 075 | 10| 09
Lo Rubbish 0/24 0
Anisakis larvae Agriculture 132 121 0.43 | 0.511
Gnathost larvae Rubbish 2/24 8.33 3.19 | 0.074
nathostoma -
Agriculture 0/82 0
Rubbish 3/24 12.5
Microfilaria ) 6.49 | 0.01%*
Agriculture 0/82 0

*(Significant difference P < 0.05) ** (‘highly significant P< 0.01)
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Table (3): The prevalence of different nematodes in cattle egrets in relation to the

area of collection.

area of No. of infested/ Prevalence 2
Nematode collection | No. of examined % X P value
Total tod Ismailia 38/44 86.36 0.82 036
otal nematode Sharkia 58/62 93.54 '
Desportesius Ismailia 37/44 84.09
invaginatus Sharkia 54/62 87.09 0.023 0.87
Microtetrameres Ismailia 32/44 72.72
elrar 4 4
spiralis Sharkia 40/62 64.51 R
Microtetrameres Ismailia 19/44 43.18 -
helix Sharkia 6/62 9.67 1422 | 0.0002
Ismailia 6/44 13.63 *
P . 24 .022
orrocaecur sp Sharkia 22/62 35.48 > 0.0
Ismailia 7/44 15.9
Tetramere sp. Sharkia 62 645 1.56 0.21
Ismailia 1/44 12.27
Anisakis 1 .02 .
nisakis larvae Sharkia 0/ 0 0.0 0.86
Gnathostoma Ismailia 2/44 4.54 0.94 0.331
larvae Sharkia 0/62 0
Microfilaria Ismailia 3/44 6.81 27 0.13
Sharkia 0/62 0 ) )

*(Significant difference P < 0.05) ** ( highly significant P< 0.01)
Table (4): The prevalence of different nematodes in cattle egrets in relation to the

sex of cattle egrets.

Nematodes Sex lil\lotf. 0‘}‘2;‘;%%526 Prevalence% X2 v all)u e
Total tod Male 64/68 94.11 176 0.18
otal nematodes Female 32/38 84.21 ‘ :

Desportesius Male 61/68 89.7 52 | o2
invaginatus Female 30/38 78.94 ' '
Microtetrameres Male 46/68 67.64
spiralis Female 26/38 68.42 0.018 ) 0.892
Microtetrameres Male 17/68 25
! .04 .82
elix Female 3/38 21.05 0.0 0.825
Male 20/68 2941
P ) 4 4
orrocaecum sp Formale 238 2105 0.49 0.47
Male 7/68 10.29
Tet . 0.08 0.76
etramere sp Female 438 10.52 !
Male 1/68 1.47
Anisakis | . .
nisakis larvae Formale 038 0 0.08 0.76
Male 0/68 0 1.35 0.24
Gnathostoma larvae Fomale 3733 576
Mal 1/68 1.47
Microfilaria ae 026 | 0.60
Female 2/38 5.26

*(Significant difference P < 0.05) ** ( highly significant P < 0.01)
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Table (5): The prevalence of different nematodes in cattle egrets in relation
to the age of cattle egrets.

No. of infested/ Prevalence 2
Nematodes Age No. of examined % X P value
Total nematode Adult 40/46 86.95 0.6 0.436
Young 56/60 93.33
Desportesius Adult 39/46 84.78 781 0.99
invaginatus Young 52/60 86.66 ' '
Microtetrameres Adult 32/46 69.56
o 0.011 0914
spiralis Young 40/60 66.66
Microtetrameres Adult 19/46 41.3 -
helix Young 6/60 10 12.47 | 0.0004
Adult 6/46 13.04
P . . .012%*
orrocaecum sp Young 22760 36.66 6.3 0.0
Adult 7/46 15.21
Tetramere sp. Young 4760 6.66 1.23 0.26
. Adult 1/46 2.17
Anisakis larvae Young 0/60 0 0.017 0.89
Gnathostoma larvae Adult 2/46 4.34 0.82 0.36
Young 0/60 0
Microfilaria Adult 3/46 6.52 2 0.15
Young 0/60 0

*(Significant difference P < 0.05) ** (highly significant P < 0.01)

Table (6): The prevalence of different nematodes in cattle egrets relation to

the season.
Parasites Season I, @if mfesfed/ il I )G P value
No. of examined %
Autumn 14/18 77.77
Total er?ter 16/18 88.88 6.64 0.08
nematodes Spring 36/40 90
Summer 30/30 100
Autumn 14/18 77.77
D.espm.’tesius er?ter 14/18 77.77 791 0.06"
invaginatus Spring 33/40 82.5
Summer 30/30 100
Autumn 14/18 77.77
Microtetramere Winter 10/18 55.55 .
L - 16. .
s spiralis Spring 20/40 50 6.85 | 0.0008
Summer 28/30 93.33
Autumn 6/18 33.33
Microtetramere Winter 9/18 50 .
. - 12.22 .
s helix Spring 4/40 10 0.0066
Summer 6/30 20
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Autumn 0/18 0
Porrocaecum Winter 2/18 11.11 .
19. .0002
sp. Spring 10/40 25 985 1 0.000
Summer 16/30 53.33
Autumn 0/18 0
Winter 2/18 11.11
T . 2. 4
etramere sp Spring 5/40 125 57 0.46
Summer 4/30 13.33
Autumn 1/18 5.55
Anisakis larvae | —Ynter 018 0 4.93 0.17
Spring 0/40 0
Summer 0/30 0
Gnathostoma Winter 2/18 11.11
larvae Spring 0/40 0
Summer 0/30 0
Autumn 0/18 0
Winter 3/18 16.66 -
Microfilaria . 15.09 0.001
Spring 0/40 0
Summer 0/30 0

*(Significant difference P < 0.05) ** (highly significant P < 0.01)

Fig. (1): Desportesius invagenatus (Anterior end)
Fig. (2): Desportesius invagenatus (Right and left spicule)

Fig. (3): Desportesius invagenatus (Vulva & Knob- shaped structure)
Fig. (4): Microtetrameres spiralis (Anterior end & Lips and Buccal cavity)
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Fig. (5): Microtetrameres spiralis (Posterior end of male with spicules)
Fig. (6): Microtetrameres helix (Adult male)

Fig. (7): Microtetrameres helix (posterior end of male showing
cloaca and spicules)
Fig. (8): Porrocaecum sp. (The anterior end with three lips)

Fig. (9): Porrocaecum sp. (Posterior end of male)
Fig. (10): Porrocaecum sp. (Posterior end of female)

Fig. (11): Tetramere sp.(Adult female
Fig. (12): Tetramere sp.(Anterior end showing buccal capsule)
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Fig. (13): Tetramere sp.(Posterior end of female showing larvated egg)
Fig. (14): Gnathostoma larva

Fig. (15): Gnathostoma larva (Anterior end showing the head)
Fig. (16): Anisakis larva

Fig. (17): Anisakis larva (Anterior end showing lips)
Fig. (18): Microfilaria sp.

Fig. (19): Gizzard of cattle egret showing cross section of the parasitic
nematodes (arrows) in the gizzard lumen. H&E. X 200.
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Fig. (20): Gizzard of cattle egret showed diffusely hypertrophic
proventricular mucosa and cross section of the parasitic nematode (arrow).
H&E. X 400.
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