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Abstract

Apharyngostrigea ardeolina and Echinoparyphium recurvatum are two important di-
genean parasites that were recovered from small intestine of grey heron with an infection rate
(16.2%) and (8.8%) respectively. The surface topography of two species was redescribed by

both light and scanning electron microscopy.

Using SEM studies showed that the body surface of two trematodes were covered by con-
tact receptors, several types of sensory tegumental papillae which may have useful function
in orientation and feeding through increasing the surface area of absorption, could also play a
role in sensation or in selection of the materials for ingestion by the fluke .

The head collar of E. recurvatum is reniform in shape, bearing uninterrupted double row of
41 collar finger-like spines, a total including 4 end group ones on both ventral corners., tegu-
mental spines were tongue-shaped without a terminal tip,
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Introduction

The ardeid birds, commonly known as
egrets and herons, belong to the order Cico-
niiformes, generally inhabiting tropical and
subtropical regions in mudflats, ponds,
lakes, water reservoirs and dam areas, as
well as wetlands; Heron play an important
role in biological control of agricultural en-
emies such as, insects, mollusks, earth
worms, fishes, reptiles and rodents in which
many of them act as intermediate host for
helminthes and also, many parasites from
these birds act as a source of infection for
domestic birds (Joseph, 1979).

Some ardeids can act as definitive hosts
for some potential zoonotic helminth spe-
cies, such as Phagicola angrense Travassos,
1916, also, may play a role in transmission
of digenia from freshwater fish as Tilapia
nilotica in Egypt (Abo Essa, 2000).

Wild birds are widely distributed due to
their ability for adaptation to great climate
variations, in an agricultural country like
Egypt, man is usually in intimate contact
with water, and hence there is a potential
danger of infestation with parasites of birds
Mahdy and El-Ghaysh, (1998).
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Trematodes of the family Strigeidae Rail-
liet, 1919 are mainly parasites of birds,
Niewiadomska (2002) grouped the 13 gene-
ra belonging to this family into subfamilies
according to host specificity; 12 genera in-
cluded in Strigeinae Railliet, 1919 are para-
sites of birds and one, included in Duboisiel-
linae Baer, 1938 is reported in mammals
(Lunaschi and Drago, 20006).

Echinostome is a common parasite of a big
variety of hosts. Dawes (1946) and Yamagu-
ti (1958) listed the parasite in many birds. In
Assiute locality the parasite was described
by El-Naffar&Khalifa (1975) from Ardeola
ibis ibis., several kinds of fresh water snails,
and several species of frogs and their tad-
poles were reported as the first and second
intermediate hosts respectively of E. recur-
vatum in the world literature (Yamashita,
1964; Rim, 1982; Beaver et al, 1984).

E. recurvatum is an intestinal digenean of
wild birds and mammals including humans
(Sohn et al, 2011), and an old cosmopolitan
species Skarjabin, 1947; Yamaguti, 1958.
Human infections with this fluke have been
reported in Taiwan, Indonesia and Egypt
(Beaver et al, 1984).



E. recurvatum in Korean wild birds was
considered a new species named as E. koi-
dzumii (Chu et al, 1973), but later regarded
as a synonym of E. revolutum by Yamagyti
(1933), and recently recorded from a house
rat (Lee et al, 1990).

Echinostomiasis can cause severe epigas-
tric and/or abdominal pain accompanied by
diarrhea, easy fatigue, and malnutrition.
Heavy worm loads may lead to death due to
intestinal perforation or marked malnutrition
and anemia, as has been reported for infec-
tion caused by an echinostome species, Art-
yfechinostomum malayanum (under the
name Artyfechinostomum mehrai), in India
(Chai, 2009).

Studies of the surface ultrastructures of
trematodes is often helpful for discovering
their taxonomic significance, and gives a
clue to the understanding of their morpho-
logical, the interactions between the parasite
and its environment occur through the tegu-
ment (Chung et al, 1992).

Materials and Methods

In this study a total of 38 birds captured
from Qena province then dissected and the
alimentary tract was separated Intestinal
mucosal scrap as well as the contents were
washed several times with physiological sa-
line, and after sedimentation, the sediments
were examined under dissecting microscope
for parasites.

The isolated parasites were washed in sa-
line solution and fixed in 10% buffered for-
malin. Specimens were stained in Acetic-
Carmine, dehydrated and mounted in Cana-
da balsam. Drawings were made with the aid
of a Camera Lucida.

For SEM studies, recovered species were
washed in phosphate buffered saline and
fixed overnight in 2.5% gluteraldehyde (PH
7.4) at 4°C. Specimens were washed three
times in phosphate buffer and post fixed in
1% Osmium tetraoxide in 0.1% M Phos-
phate buffer and dehydrated through a grad-
ed series of ethanol. Complete dehydration
was performed in two changes of absolute
ethyl alcohol. Specimens were then mounted
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on stubs with double adhesive tape, coated
with gold. The samples were examined with
a high resolution scanning electron micro-
scope (Joel 1200 Ex II).

Result

Total of 38 grey heron were collected in
Qena Governorate, from May to October
2010. 26 of these showed the presence of
parasites. The infection degree was (68.4%).
The parasitic trematodes were Apharyn-
gostrigea ardeolina in 12 herons (16.2%);
Echinoparyphium recurvatum in only two
(8.8%).

Apharyngostrigea ardeolina Vidyart-
hi, 1937: Plate (la,c., 2) Strigeidae Raill-
iet, 1919:

Descriptive morphology: Fresh specimens
often curled themselves into a U or comma
shape, body elongated showing curvature or
slightly bent bi-segmented and stretched,
6.1-8.1mm in length. Fore body cup shaped
to cylindrical 2.3-3.1x1.1-1.4mm wide; hind
body sub cylindrical, 3.8-5.1x0.64- 0.79mm
wide, usually narrower than fore body,
Length ratio of hind body to fore body,
1.7:1. Oral sucker marginal 0.17- 0.26x0.17-
0.23mm, lacking pharynx, Acetabulum (ven-
tral sucker) cup-shaped, slightly pre-
equatorial 0.23-0.38x0.26-0.34mm, distinct-
ly larger than oral one. Tribocytic organ (to)
well-developed; dorsal lobe of anterior end
located at posterior end level of oral sucker
and ventral lobe located at anterior region
level of acetabulum. Proteolytic gland (pg)
large, 0.5-0.7x0.3-0.4mm. Hind body sub-
cylindrical, wide in region of testes. Testes
tandem, located in posterior half of hind
body; irregularly lobed, constricted at medi-
an portion; anterior testis 0.6-0.8mm long,
0.5-0.7mm thick and about 0.75mm wide;
posterior testis 0.7-1.010mm, 0.49-0.74mm
and 0.80mm respectively. Each testis multi-
lobed with many irregular indentations.
Seminal vesicle sinuous convoluted behind
posterior testis. Genital cone (gc) well-
developed. Ejaculatory duct connecting with
uterus in genital cone, forming short her-
maphroditic duct (hd). Ovary rounded with



some incisions, 0.24-0.36mm long, 0.23-
0.35mm thick and 0.28-0.31mm wide, with
concavity directed postero-dorsal, pre-test-
icular, situated at junction of first & second
thirds of hind body. Seminal receptacle me-
dian or sub-median behind ovary. Vitelline
follicles variably developed, most densely in
region between proteolytic gland and ovary,
less so posteriorly, reaching to near posterior
end of body, and anteriorly, failing to reach
ventral sucker in most specimens or extend-
ing somewhat beyond it in a few; vitelline
reservoir and shell gland inter-testicutar. Ov-
iduct starts from concaved portion of ovary
and swollen between ovary and anterior tes-
tis forming ootype, eggs oval, operculated,
0.075-0.084x0.052-0.061 pm wide.

Premature stage present, body distinctly
bi-segmented elongated stretched or slightly
bent measuring 2.59mm, fore body cup
shape to cylindrical, 0.94x0.52mm wide,
hind body, sub-cylindrical 2.1x0.38mm
wide always narrower than fore body, few
number of sensory papillae present, without
spines.

The SEM revealed that body surface ex-
hibits annular furrows, ridges and sensory
papillae without spines, and tegument reticu-
late and wrinkled.

Echinoparyphium recurvatum Luhe, 1909.
Plate (1, b, d., 3). Echinostomatidac Loos,
1902.

Adult fluke with morphological characters
of genus Echinoparyphium as given by Ya-
maguti. (1958). possessing a short uterus
with few eggs; vitellaria in form of a small
follicles not extending ovary.

Descriptive morphology: Adult worms
elongated and anteriorly attenuated, meas-
ured 4.3-5.9.mm. Anterior end elongated
and rounded, but posterior one attenuated.
Anterior part from oral to ventral suckers
slightly curved ventrally. Head crown well
developed, armed with 41 retractable,
horse-shoe shaped collar spines consisting
of 33 spines of unequal size arranged into
two rows, orally and aborally respective-
ly, four spines each lateral or arranged on
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each corner, measuring 53-59 x58-60um.
Oral row spines smaller than aboral row
ones. Oral sucker relatively small subtermi-
nal, 170-260x150- 250pm wide. Mouth cav-
ity in oral sucker followed by a short
prepharynx, a muscular pharynx, a large
esophagus bifurcates in front of cirrus sac
and ceca extend nearly to posterior end. Cir-
rus sac well developed with a saccular semi-
nal vesicle.

Pre-pharynx up to 230 long, pharynx 90-
150x110-156pm wide. Oesophagus about
450um long, Acetabulum in anterior fifth of
body, 450-650x470-660pum wide. Genital
pore ventrally located, distant from anteri-
or margin of ventral sucker. Testes tandem,
at mid-hind body, smooth, oval; anterior tes-
tis 230-500x250-520um wide; posterior tes-
tis 270-580x210-520pum wide. Small ovoid
cirrus sac extending postero-dorsally from
genital atrium to middle of acetabulum with
coiled internal seminal vesicle, para-
prostatica and unspined cirrus. Ovary spher-
ical, at or anterior to mid-body, 200-450 um
in diameter. Uterus intercaecal, opening in-
to genital atrium through metraterm. Vitel-
line follicles lateral, dorsal and ventral to
caeca, extending from near level of posterior
margin of acetabulum to short distance from
posterior end of body.

High magnification revealed body entire
surface transversely deeply wrinkled, cov-
ered with cobblestone-like cytoplasmic
processes and two types of spine tongue
like shape in anterior part and tapering
spines in posterior end. Rim of ventral
sucker with a wrinkled, muscular border
and numerous, randomly distributed,
domed and small sensory papillae, sparse-
ly distributed immediately posterior to
ventral sucker, claw shaped tegumental
spines. Velvety teguments on vertical
groove, between oral and ventral suckers..

At posterior part of anterior body half sur-
face, irregularly distributed sensory papil-
lae. Tegument of mid-ventral surface flat,
with severe transverse rows of folds. Teg-
ument of posterior end wobble-stone-like,



with only traces of spines. A total of 41 col-
lar spines including 4 end group ones on
both ventral corners alternately arranged in 2
rows. Tegumental spines finger-shaped lack-
ed a terminal tip.

Consequently, it is confirmed that the sur-
face ultrastructure of E. recurvatum was
generally similar to that of other echinosto-
matid flukes. However, some features, i.e.,
morphological change of tegumental spines
and appearance of sensory papillae on ven-
tral sucker, number, shape and arrangement
of collar spines, which might be of signifi-
cance taxonomic and biological characteris-
tic.

Discussion

In the present study, the two parasites in-
fection rate was (68.4%) that was higher
than that reported by Ohbayashi (1967);
Hassan and Abdel-Aal (1999), Sohn et al.
(2002) and Farahnak et al. (2004). Their
recorded rates were 14.9%, 13.7%, &18%
respectively. The difference might be due to
variation in localities or seasonal materials
collection.

In the present study, Apharyngostragia
ardeolina was characterized size and pres-
ence of a partial swelling of oviduct, which
agreed with A. ardeolina Vidyarthi, 1937.
However, rhe present species differed from
A. ramai (Odening, 1963) and A. ibis (Has-
san and Abdel-Aal, 1999) in the body
length, length proportion between hind- and
forebody and sizes of various organs espe-
cially proteolytic gland. As to E. recurva-
tum, there are two other Echinoparphyium
species of similar species size; E. aconiatum
and E. elegans (Yamaguti, 1958).

Buscher (1978) reviewed the genus Echi-
noparyphium with rising of E. speotyto as a
new species. He allotted six species in
Echynoparyphium group having 45 collar
spines, and distinguished by the vitellaria
distribution in E. recurvatum and E. mor-
duilkoi, as in E. morduilkoi vitellaria extend
anteriorly to ventral sucker posterior edge,
while in E. recurvatum vitellaria extend
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from uterus posterior 1/3 level to the body
posterior end.

In Egypt, two echinostome species pos-
sessing 43-collar-spines (Moravec et al,
1975) E. recurvatum and Lie et al. (1975)
reported its taxonomic morphology and life
cycle. There was only one species of Echi-
noparyphium on record with the number of
collar spines close to 25, E. jubilarum from
a Eurasian kestrel, Falco tinnenculus, with a
size not less than 4.5 mm, with 27 collar
spines and without body spines. However,
E. jubilarum was finally included in genus
Petasiger, subgenus Neopetsiger. Genus
Petasiger possesses 27 collar spines, with
four largest ones on each side from the cor-
ner spines, with the remainder decreasing in
size towards median plane. Vitellaria folli-
cles extend forward beyond ventral sucker
and testes transversely ovoid or lobed and
slightly flattened (Dawes. 1956). The loss of
spines might be due to the decreased move-
ment of the fluke within its host, but, still
retains spines on surface, which implied
more movement (Dangprasert et al, 2001).
In the present specimens, head was crown,
horseshoe shaped collar spines consisted
of unequal spines in E. revolutum most
probably aid in migration throughout the
intestinal mucosa. This finding agreed
with Benjamin and James (1987) and Rus-
sell-Pinto et al. (1996).

Generally, in many helminthes, body sur-
face plays an important role in integrating
the worm's physiology with its microenvi-
ronments via nutrient assimilation, regula-
tion of internal chemical pools by selective
absorption or secretion mechanisms and
chemosensory activity (Hayunga, 1991).

SEM tegumental structure study, added to
the systematic position, structures and the
taxonomic status of the parasite to group of
new members (Ammar, 2008).

In the present study, SEM studies showed
that the body surface of both trematodes
were covered by contact receptors, several
types of tegumental papillac between the
spines, which may have useful function in



orientation and feeding through increasing
the surface area of absorption, and could al-
so play a role in sensation or in selection of
the materials for ingestion as in the param-
phistome Zygocotyl linata (Irwin and Fried,
1994). Tegumental furrows and ridges were
seen in several body regions, both in the
forebody and hindbody in A. ardeolina,
which might result from contraction during
fixation and dehydration. Studies in other
species, however, showed that similar fur-
rows and ridges were related to the body
wall contractility, a capacity which in-
creased by the reticular structure of the teg-
ument (Abidi et al, 1988). Besides, the teg-
ument reticular nature effectively increased
the worm surface area and consequently, the
area available for the micronutrients absorp-
tion (Parkening and Johnson, 1969; Nollen
et al, 1973; Nadakavukaren and Nollen,
1975; Abidi et al, 1988). Such a mechanism
for increasing the surface area of the body
would be beneficial in large, stout worms,
which have a much lower surface/volume
ratio than smaller species.

Fried (1997) suggested that the trematode
external surface of tegument spines might
have other properties besides being absorp-
tive, such as immunological protection.
However, the others can play an important
role in assuring the maintenance of the
worms in their microhabitat and assistance
in retaining the position of the parasite with-
in its host and mechanical stimulation of the
host tissue for feeding purposes.

In the present study, sensory papillae were
distributed on the oral sucker lip, and
grouped ciliated papillac were around the
oral sucker. Peg-like tegumental spines were
densely distributed on the ventral sucker an-
terior surface level. The ventral sucker had
an aspinous tegument and no sensory papil-
lac. Tegumental spines on the posterior ven-
tral sucker surface level were sparsely dis-
tributed and absent posteriorly; the tegument
around the oral sucker was spines and wrin-
kled concentrically. The ventral sucker had a
wrinkled tegument and many bulbous papil-
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lae. Sensory papillae were distributed be-
tween the bulbous papillae. Tegumental
spines were spade-shaped with a terminal
tip. A total of 41 collar spines including four
end group ones on both ventral corners was
alternately arranged in 2 rows. The tegu-
mental spines were tongue-shaped without a
terminal tip, from the above results, it is
confirmed that the surface ultrastructure of
E. recurvatum was generally similar to that
of other echinostomatid flukes. The tegu-
mental spines distribution may aid in the
worms locomotion in the intervillous space
of the definitive host intestines (Han et al,
2003).
Conclusion

The outcome results showed that the sur-
face ultrastructure of E. revolutum is simi-
lar to that of other echinostomes, but
unique in the number and arrangement of
collar spines, shapes and tegumental spines
distribution as well as type and distribution
of sensory papillae.
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Explanation of plates

Plate 1: Camera Lucida drawing (a) Apharyngostregia ardeolina showing curvature body shaped.,
acetabulum (a) cup-shaped, slightly pre-equatorial, Tribocytic organ (to) well-developed, Proteolyt-
ic gland (pg) large, (c) posterior end illustration genital cone (gc) well-developed with nephrodit-
ic duct, Ejaculatory duct connecting with uterus in genital cone, forming short hermaphroditic duct
(hd). (b) Echinoparyphium recurvatum showing elongated body ,acetabulum higher than oral
sucker., (d)high magnification of head collar illustration 41 spines consisting of 33 spines of une-
qual size arranged into two rows , orally and ab orally, four spines were each lateral or grouped on
corner.

Plate 2: SEM micrographs Apharyngostregia ardeolina (c) body curvature and bent,(a) Oral sucker
marginal., (b) premature stage (e) annular furrow, tegument reticulate and wrinkled.,( f) muscular
oral sucker,(d, g) small irregularly scattered papillae.

Plate 3: SEM micrographs Echinoparyphium recurvatum (b) ventral view of the adult worm show-
ing large acetabulum (B) illustration lateral view of worm showing spines concentrated anterior
third, (d)-magnified of acetabulum with transversely deeply muscular, wrinkled and covered
with cobble-stone-like cytoplasmic processes, severe folds, (e) posterior end showing spines
with excretory pore, (h)-broad finger like spine ,(i)posterior end covered with cobblestone-like
cytoplasmic processes and tapering spines (a,f) Head collar is reniform in shape, bearing uninter-
rupted double row of finger-like spines.
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Plate 1: Camera Lucida drawing (a) Apharyngostregia and (b) Echinoparyphium recurvatum

Pg

(e} (a)

Gc

wn ot

hd Ph

150



Plate (2): SEM micrographs Apharyngostregia ardeolina
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Plate 3: SEM micrographs Echinoparyphium recurvatum
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