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Abstract

Fasciolosis disease is caused by the most common species Fasciola hepatica and Fasciola gigantica. Surface
topography and some of the important features of morphology of the Indian F. gigantica has not yet been described
and therefore, the present study was elucidated about the important structural surface topography features of the F.
gigantica. Adult flukes of F. gigantica are flattened and leaf-like in shape and measures approximately 5-6 cm in length,
with narrowed anterior and posterior ends and are the presence of uneven surface with alternating surface folds armed
with spines. At the anterior end the oral sucker occurs at its tip while the ventral sucker is present at the oral cone-main
body junction, they are used to grip the lining of the bile duct of the liver of Bubalus bubalis and to assist in the
movements of the fluke and the spines are absent around the suckers. The common genital opening for the male and
female reproductive systems genital pore which is present just anterior to the ventral sucker. The posterior tip of the
body has a prominent excretory pore first time reported with very few spines are present at the posterior end of the

body and hence appear smooth.
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Introduction

Fasciolosis disease is caused by the most common
two species Fasciola hepatica and Fasciola gigantica. F.
gigantica predominately occurs in tropical regions. F.
gigantica has been recorded to occur in India, South and
Eastern Asia, Africa, the Middle East Europe, America
and Australia. In developing countries such as India,
treatment is exorbitant and unaffordable, it is normal to
accept the damage caused by Fasciolosis (Dumag, et a/.,
1979), or give up ruminant production (Kendall, 1954).

The surface topography of F. hepatica and F.
glgantica are already described in detail by many
parasitologists (Bennet, 1975a,b; Fairweatheret a/, 1999;
Dangprasert et al,, 2001; Meaney et al, 2002). Oral
sucker and ventral sucker present in the anterior region
and tegumental spines were present in all over the body
with various size and shape (Fairweather et al, 1999;
Dangprasert et al., 2001; Meaney et al., 2002). However,
surface topography and some of the important features of
morphology of the Indian F. gigantica has not yet been
described and therefore, the present study was initiated
to elucidate the surface topography of the F. gigantica
and to clarify many of the important structural features.
Materials and methods
Specimen Collection
Fasciola gigantica was collected from the infected liver of
the livestock (Buffalo - Bubalus bubalis) slaughtered in
(Perambur abattoir house) Chennai, Tamil Nadu, India
and flukes were rinsed and brought to the laboratory with
saline (0.9% NaCl).
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Preparation of adult F. gigantica for Scanning Electron
Microscopy (SEM) (see Ramasamy, 1996)

Adult F. gigantica were fixed for 4 - 6 h at 4°C in 4%
(w/v) glutaraldehyde-paraformaldehyde buffered to pH
7.4 with 0.1 M sodium cacodylate/HCI containing 3%
sucrose and repeatedly washed in 0.1 M sodium
cacodylate buffer (pH 7.4) containing 3% (w/v) sucrose
for approximately 24 h at 4°C. F. gigantica were post
fixed in 1% aqueous osmium tetroxide for 1 h and
repeatedly washed in 0.1M sodium caccodylate buffer
(pH 7.4) containing 3% (w/v) sucrose for 24 h.
Dehydrated in an ascending series of acetone and the
flukes were dried in a critical-point dryer using liquid CO,.
Adult F. gigantica was mounted on aluminium stubs with
double - sided adhesive tape, coated with gold/palladium
in a sputter coater and examined in I1SI ABT-35 or Joel
SEM 6400 scanning electron microscope operating at 10
kv.

Results
Surface topography of F. gigantica

The surface topography of adult F. gigantica is
described. Adult flukes of F. gigantica are flattened and
leaf-like in shape and measures approximately 5-6 cm in
length, with narrowed anterior and posterior ends
(Figs.1a&b). At the anterior end the oral sucker occurs at
its tip while the ventral sucker is present at the oral cone-
main body junction. The oral and ventral suckers are the
main organs of attachment of F. gigantica and they are
used to grip the lining of the bile duct of the liver of
Bubalus bubalis and to assist in the movements of the
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fluke. The common genital opening for the male and
female reproductive systems genital pore which is
present just anterior to the ventral sucker. In light
microscopy, a small pinkish colour spot could be seen
just behind the ventral sucker representing the Mehlis’
gland (Fig.1b).

SEM observations on the surface of F. gigantica
revealed the presence of numerous spines and surface
folding (Fig.2a). Both oral and ventral suckers are
spineless and have thick rims covered with transverse
folds. The gonopore is located between the oral and
ventral sucker (Figs.2b&c). Based on the size, shape and
arrangement of the spines, transverse folds, grooves and
presumed sensory papillae, the body of F. gigantica can
be divided into three regions viz., anterior, middle and
posterior.

Ventral surface of F. gigantica

Anterior region: The spines are small and closely -
spaced at the anterio-ventral surface of the body. Each
spine has a serrated edge and measures 20pum in width
and 30 pm in height. The surface of the spines appears
highly corrugated and invaginated with small ridges and
pits (Fig.3a). The surface area between the spines
appears corrugated with transverse folds alternating with
grooves. At higher magnifications the folds are, in turn
composed of a meshwork of interlacing microfolds or
small ridges separated from one another by variable-
sized pits (Fig.3a). In some areas, there are groups of
bulbous papillae like sensory receptors. There are three
types of presumed sensory receptors recorded. The first
two types of papillae, types 1 and 2, have nipple-like tips,
with type 2 also having short cilia on their tips. The third
type of papillae, type 3, is fungiform in shape with a
smooth top and highly pitted base. Each papilla appears
as a small dome, 4-6 pm in diameter at the base. On the
anterio-lateral surfaces, type 1 and 2 presumed sensory
papillae appear singly or in a group of two to three units.
In contrast, both the

oral and vent_ral Protruding cirrus, vs - Ventral Sucker; u - Uterus, Mg - Mehlis’
suckers have tr_nck aland- vit - Vitellaria

muscular rims

covered with wide

transverse folds,

surrounded by rows
of type 3 papillae in
large clusters, and
pores of gland cells.
Middle region

On the surface
of the mid-ventral
region of the body,
the spines increase
in number and size
particularly towards
the edges of the
body. The large
sized spines have
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blunt rather than sharp serrated edges. The area between
the spines appears highly corrugated with ridges
separated by pits and slits. This area also contains large
groups of presumed sensory papillae with similar
characteristics to those found on the anterior region.
Towards the lateral aspect of the body, the spines and
clusters of presumed sensory papillae become very
prominent (Fig.3b).
Posterior Region

On the surface of the posterio-ventral region of the
body, the spines progressively decrease both in size and
number and they remain unconnected. The spines are
short and covered with highly invaginated surface
(Fig.4a). Clusters of presumed sensory papillae are
prominent as those on the mid-lateral region. The area
between the spines also appears highly folded and
invaginated, but the ridges are not as well developed as
those on the anterio-middle regions. The posterior tip of
the body has a prominent excretory pore very few spines
are present at the posterior end of the body and hence
appear smooth (Figs.5a&b).
Dorsal surface of F. gigantica
Anterior and Middle regions: Generally, the  anterio-
middle regions of the dorsal surface exhibit very similar
features to those of the ventral surface except that they
have smaller-sized spines and fewer presumed sensory
papillae. Spines on the anterio- middle regions are still
serrated, while those located towards the posterio- lateral
regions are smaller and not well serrated. The surface
area between the spines appears highly convoluted with
folds and grooves, but ridges on each fold tend to be
flattened when compared with those on the anterio-mid-
ventral surface (Fig.4b).
Posterior region: The posterior region of the dorsal
surface possesses fewer, smaller and widely spaced
spines. Each spine is short and unserrated. They are
covered with a highly invaginated surface. The area
between the spines s
invaginated with large pits,
while the ridges are not well
developed. Unlike the ventral
surface, the posterior end of
the dorsal surface has only a
small number of presumed
sensory papillae (Fig.4b).

Discussion

The present study has
elucidated the surface
topography of the F.

gigantica and clarified many

of the important structural
features. The surface
topography of adult F.

glgantica resembled that of £.
hepatica. The most incredible
surface topography features
of adult F. gigantica are the
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Figs.2a-c. Scanning electron micrograph showing
the anterior region and genital pore with egg of the
adult F. gigantica. a) SEM of oral sucker; b) genital
pore (Gp) of adult F. gigantica. Note the presence
of emerging egg via genital pore and c) genital
pore with protrusible cirrus and egg. OS-Oral
sucker; Eg-Egg, C-Cirrus, PC-Protrusible cirrus.

St
ti presence

of uneven surface with alternating surface folds armed
with spines. The surface folds increase the surface area
and could enhance the absorption and exchange of
micromolecular nutrients through the tegument, a
characteristic feature observed in many other trematodes
(Parkening & Johnson, 1969; Nollen et a/., 1973; Hockley,
1973; Hockley & McLaren, 1973, 1977; Nadakavukaren &
Nollen, 1975; Bennett, 1975b; Jinxin & Yixun, 1981; Fried
et al, 1986; Sobhon & Upatham, 1990; Irwin,
McCloughlin & Fried, 1991; Kruse et al, 1992; Rosa-
Brunet & Fried, 1992; Apinhasmit et al, 1993; Fujino et
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al, 1994; Ursone & Fried, 1995; Sorensen et al., 1997,
Fried et al, 1998; Fried & Reddy, 2000; Nakano, et al,
2003). The tegumental surface annulations, ridges,
furrows and lamellar network structures observed in F.
gigantica may provide flexibility to the worms during
motility. There are differences in the occurrence of ridges
and pits in different regions of the fluke surface perhaps
indicating different degrees of s pecialization of the
tegument for various functions including immune
responses, ionic and osmotic regulations, absorptive
capacities in various regions of the tegument and
excretion, a characteristic feature commonly reported
from other helminthes (Bennett, 1975b; Hockley &

Figs.3 a&b. Scanning electron micrograph of ventral
surface of F. gigantica. a - Anterio-ventral surface showing
the closely spaced spines (S). Bar 30 um. b - Mid-ventral
surface showing the increased number of spines (arrows).
Bar 200 um. the insert shows a higher magnification SEM
of a portion of Mid-ventral surface spines (S). Bar 80um.

McLaren, 1977; Smyth & Halton, 1983; Sobhon &
Upatham, 1990; Apinhasmit ef a/., 1993; Ursone & Fried,
1995).

The most unique surface feature of F. gigantica is the
presence of numerous spines occurring all over the body
surface. However, the spines are absent around the
suckers and this probably help the parasites for smooth
sealing against the host mucosa as suggested by Bennett
(1975a) and Bakke (1976a,b). In adult F. gigantica, the
tegumental spines on the surface may help movement of

Balasubramanian & Ramasamy
Indian J.Sci.Technol.



Indian Journal of Science and Technology

the fluke in the bile ducts of the liver, while the large
muscular ventral suckers may help remain to be attached
to the wall of the bile ducts and probably prevent the
parasite displacement from the host and may further
provide resistance to the worm and prevents the
dislodgement of the parasite from the bile ducts during
the flow of bile juices.
Figs.4 a&b. Scanning electron micrograph of ventral and
dorsal surfaces of F. gigantica. a - the posterior-ventral
surface showing the wide spaced spines(arrows). Bar 30
um. The insert shows a portion of magnified SEM view of
the posterior-ventral surface spines (S). Bar 18 um. b-the
anterior-dorsal surfaces showing the smooth and serratea
spines present in lateral (arrows) and oral sucker region
(OS). Bar 30 um. The insert shows a portion of magnified
SEM view of the anterior-dorsolateral surface of the well
developed serrated spines (S). Bar 7 um.

The study has shown regional specialization of the body
of F. gigantica consisting of three major regions viz.,
anterior, middle and posterior indicating that, these
diversification and modifications in the tegumental
structures (size, shape and arrangement of the spines,
transverse folds, grooves and presumed sensory
papillae) of the flukes help then to be adopted to fit and
live in the microhabitat. The presence of larger
tegumental papillae on the ventral surface of F. gigantica
has been reported (Ashour et al, 1999). The ventral
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suckers are shown to be surrounded by presumed
fungiform papillae which may act as pressure receptors
whereas, other types of papillae that are distributed
elsewhere on the surface of the bodies, may act as tango
receptors (Sobhon et a/, 1994; Srimuzipo et al/, 2000;
Dangprasert et al, 2001). Smyth & Halton (1983)
suggested that these dome shaped papillae and
tegumental spines may have sensory functions. However,
Bennett (1975b) suggested that these tegumental
structures if present on body surface might function in
recording pressure changes as the tegument stretches.
The external genitalia or the everted cirrus of F. gigantica
has aggregated sensory papillae and spines and these
may help successful delivery and impregnation of sperms
and cross fertilization. In genital atrium of F. gigantica is
shown to be devoid of papillae aggregation of papillae
have been observed around the genital pore in F.
hepatica (Bennett, 1975b). Such variations may indicate
surface specialisation that can be ascribed as species
specific differences (Ahmad et a/., 1988).
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lateral region, and also show the excretory pore (Ex).
Bar 20 um. The insert shows a portion of magnified
SEM view of the posterior tip of the body showing the
excretory pore (Ex). Bar 13 um.
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