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Abstract

A polyopithocotylean monogenean Gotocotyla secunda (Tripathi, 1956), is considered one of the
negatively influencing parasitism on the gills of Scomberomorus commerson Lacepéde 1801
inhabiting the Mediterranean Sea near Damietta City, Egypt has been investigated in this study. The
light and scanning electron microscope studies revealed that the parasites attached themselves by
grasping one or two tips of the secondary gill lamellae of S. commerson and with its elongated body
located and extend at the same line to the primary gill lamellae with its head protrudes towards the
tips of the primary gill lamellae. Result detects the harmful effect of G. secunda, that comprise of
the gill lamellae, causing several damages to primary and secondary gill lamellae. These effects
cause curling up, erosions, and atrophy of secondary gill lamellae, damaged central core in
secondary gill lamellae, secretions of mucus, hemorrhage of blood vessels, vacuole formation and
lamellar, hyperplasia of epithelial cells, necrosis of gill filaments. In addition to the secondary gill
lamellae of the gill filament as well as of the neighboring gill lamellae were found to be compressed.
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Scomberomorus commerson Lacepéde, 1800,
collected from the Mediterranean Sea near
Introduction Damietta City are infested with the
polyopithocotylean  monogenean  parasite,
Kearn ~ (1964)  revealed  that Gotocotyla secunda Tripathi, 1956. Khidr

monogenean parasites attach themselves to
gill’s fish by means of posterior adhesive
apparatus. This apparatus contains mucus
glands, hooks, and clamps. The gills of
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(1996) made a comparative study of the
attachment of monopisthocotylean
monogeneans, Cichlidogyrus halli typicus and
the monogenean Enterogyrus cichlidarum
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parasitizing the gills and stomach of Tilapia
nilotica inhabiting the River Nile, respectively.
To our knowledge no previous detailed studies
have been made on the attachment of
polypithocotylean parasite, Gotocotyla secunda
to their fish hosts.

Eissa and Hala, 1993 and Eissa, 2002,
found that monogenean parasites act
importance role in determining the healthy
status of fish. Besides, they may act either as a
primary source of disease or as secondary
invaders to other infections (Eissa, 2002). The
site of infection of the monogenean trematodes
of fish parasites are gills and scales of fish, and
may perform positively role on fish as a
consequence of tissue necrosis and respiratory
disorder (Dezfuli et al., 2007; Lia et al., 2007,
Stroma et al., 2010).

Unfortunately, Microcotyle pomatomi
caused mortality in Pomatomus saltatrix
(bluefish) and striped bass (Buckel and
McKown 2002). This parasite resulted a hypo-
chromic anemia and decreased gill function.
Besides, Microcotyle mulgilis caused severe
losses in Greek mullet during summer (Ragias
et al. 2005). To produce healthy fish farm
management, Suliman et al. (2021) revealed
histopathological effect by some ecto-parasites
on fish gill’s racker. Because of this and the
unique ecosystem of Damietta governorate, the
present study aimed to conduct to study the way
in which Gotocotyla secunda attach to the gills
as well as its histopathological impacts on the
fish host, Scomberomorus commerson.

Materials and methods

Specimens of
Scomberomorus commerson Lacepéde 1801
were caught from Mediterranean Sea near
Damietta city, Egypt. After killing fishes, the
gills were separated and placed in a petri-dish
containing sea water and searching the
parasites, Gotocotyla secunda by using stereo-
microscope.

To study the histopathological effects
of monogenean parasite, the infected and
uninfected gills’ rackers were preserved in
neutral buffered formalin (10%). According to
Roberts (1978) thin sections of paraffin (5-u
thick) were made then stained with
hematoxylin-eosin (H & E). Prepared mounts
were observed under the microscope.
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For electron microscopy (SEM), specimens of
monogenean  Gotocotyla secunda  were
preserved in glutaraldehyde (2.5%) at 4°C then,
washed several times in buffer solution and
post-fixed with 1% osmium tetroxide for 2
hours. Afterwards, monogenean specimens
were dehydrated in an alcohol series and
acetone, dried in a critical-point dryer, gold-
coated, and observed under a JSM-5910LV
JEOL SEM. Ultrathin sections were contrasted
and examined by using a transmission electron
microscopy (TEM).

Results

The stained sections showed that the
primary gill lamellae are covered with stratified
squamous epithelium which is continuous over
the edges and tips, but interrupted where the
secondary gill lamellae project. The stratified
epithelium is mainly composed of centrally
nucleated cuboidal cells (FiglA.).

The secondary gill lamellae are covered
with a delicate layer of simple sguamous
epithelial cells. The endothelium consists of a
series of loosely-packed pillar cells and outlined
on each side with basement membrane. The
space between pillar cells is occupied with
blood capillaries. Most of the blood corpuscles
are nucleated erythrocytes (Fig.1B).
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Figure (1): Photomicrographs of sections through
uninfected gill filaments of
Scomberomorus commerson stained with eosin and
hematoxlyn (A) and toluidine blue (B). A. showing
primary gill lamella (pgl), secondary gill lamella
(sg), (B), blood spaces (bs) pillar cell, (co), blood
capillaries blood capillary, (pc), pavement cell (pv),
squamous epithelium (se).

Figure 2 shows gill of
Scomberomorus commerson Lacepede 1801
was heavily infested with Gotocotyla secunda.
This parasite  which has preoral lobe,
subterminal mouth, 2 buccal suckers, small
pharynx, oesophagus extends to behind level of
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vaginal openings. Caeca with medial and lateral
diverticula. Testes (34-37) located laterally and
extend to the end of body, from anterior to
ovary and at the central level from posterior to
ovary. Genito intestinal duct is semi-short. The
adult worm’s body of Gotocotyla occupied with
small follicular vitellaria and extend at the same
level of caecum bifurcation toward the posterior
end of the body. In addition, its uterus contains
several eggs.

The opishaptor of Gotocotyla is long
and narrow. At the same axis of body, two rows
of clamps are located and its number are 38-42.
Clamps are formed at the anterior end of worm,
and enlarged in the midline of opisthaptor.
These clamps consist (6-10) accessory sclerites
with winged ends and 2 rows of thorns, each
half of clamp with 1 pair of edge sclerites and
smaller half with apical transverse sclerites
(Fig.2). At the end of opisthaptor, a pair of
hramull were detected.

Figure (2): Photomlcrographs of A, mlcroscoplc
appearance G. secunda attached between the gill
hemibranchs, of S. commerson. B, entire body of
fresh specimen of G. secunda. C, Schematic hand
drawings of clamp, D, SEM photograph of poserior
part of the haptor. E, SEM showing anchorhook of
G. secunda (arrow). and F, clamps (c).

Mode of attachment of Gotocotyla secunda
Tripathi, 1956

Observations with the light and SEM
photomicrograph show that G. secunda attaches
itself by its clamps to the tips of the secondary
gill lamellae of Scomberomorus commerson
and its elongated body with its head protrudes
project at the same line of the gill lamellae
(Figs.3, 4A). Clamps of the parasite was
observed to grasp two secondary gill lamellae in
each clamp (Fig, 4B). gill cellular residues were
observed inside the clamp (Fig. 5)

Histopathological changes
Histopathological effects were observed, revealed

severe damage in construction of the primary and
secondary gill lamellae, fusion of secondary gill
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lamellae (Fig. 6), adhesion of secondary lamellae
(Figs. 7), destructed in the central core of secondary
gill lamellae (Fig.6), a lot of chloride cells (Fig. 8)
erosions , atrophy of secondary lamellae (Fig. 9),
hyperplasia of epithelial cells (Fig. 8), necrosis of
gill filaments (Fig. 6), mucus secretion (Fig.10 ), and
the secondary gill lamellae of the gill filament as
well as of the neighboring gill lamellae were found
to be compressed (Fig. 11 ). Hemorrhage of blood
vessels (Fig. 7), vacuole formation (Fig. 8) and
lamellar clubbing (Fig. 4)

Figure (3): Light microscope photomicrograph
showing G. secunda attaches itself by its clamps to
the tips of the secondary gill lamellae and its
elongated body lies parallel to the primary gill
lamellae and its head projects free towards the tips
of the primary gill lamellae. c, clamp, h, haptor, p,
parasite. sgl, secondary gill lamellae.

Figure (4): Microscopic appearance of G. secunda
worm showing in A scanned micrograph of a
parasite (p) attached to gill filament. B shows clearly
clamps capturing the tips of two adjacent secondary
gill lamellae. c¢, clamp. Lc, lamellar clubbing, p,
parasite, sgl, secondary gill lamellae note host
tissues inside the clamps. Note that clamps grasp
lamellar tips, one or two lamellae being inserted into
them.

Flgure (5) " Photomlcrographs of shows ¢, clamp,
gill cellular residue inside the clamp (thick arrow).
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Figure (6): Photomicrographs of\sh.owing dcc,
destruction of central core, hp, hyperplasia of host
tissues inside parasite clamps, n, necrosis, and

% s N i
Figure (7): Photomicrographs of showing severe
epithelial hyperplasia with total fusion of the
secondary lamellae (fsgl) and. Hm, Hemorhage in

secondary gill lamellae.

Figure (8): Photomicrographs of showing blood
capillary (bc), a lot of chloride cells (cc), main blood
vessel (mbv), cartilage (cr) he, hyper-plasia of
epithelial cells and vacuole formation (vf).
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Figure (9): Photomicrographs of showing c,clamps
of G. secunda (P), ds, desquamation of gill lamellae,
hp, hyperplasia, host tissues inside parasite clamps,
n, necrosis, tissue erosion of secondary gill lamellae
(thin arrows), and gill cellular residue inside the
clamp, (thick arrow).

Discussion

Kearn, 1964 revealed that uses the
adaptive organ for parasitism of the
monogenean parasites of fishes; posterior
adhesive apparatus consisting of glands, hooks,
and suckers.

In this study, the mode of attachment of
the blood feeding polyopithocotylean
monogenean, Gotocotyla secunda to the gills of
Scomberomorus commerson have been studied
in detail. The light and scanning electron
microscope observations revealed that the
parasites attached themselves by grasping one
or two tips of the secondary gill lamellae of
S. commerson and with its elongated body with
its head projects at the same line to the primary
gill racker.

The attitude of attachment of a
relatively large polyopithocotylean monogean
G. secunda to the gills of S. commerson with
clamps upstream is relation to the host’s gill-
ventilating current and the shape of the rest of
the body follows the course of water flow
through the gill in the preset study is found to
minimize the threat of dislodgement of the
parasite, since the water currents through the gill
rarely falter (Kearn, 2014).

The histopathological lesions which
were observed in this study include
compression of the gill lamellae, several
damages to primary and secondary gill
lamellae. These effects cause curling up the
secondary gill lamellae, and damaged its central
core. Furthermore, mucus secretion, and
hemorrhage of blood vessels, vacuole formation
and lamellar, were observed in gill filaments.
Besides, the secondary gill lamellae of the gill
filament as well as of the neighboring qill
lamellae were found to be compressed. Morgan
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and Tovell (1973) detected that the immune
response of fish after infecting
polyopithocotylean monogean, these responses
include hyperplasia of epithelial cells and
destructed of some secondary lamella.
Moreover, the lamellar fusion could also be a
protection device so that vulnerable gill surface
areas are being covered (Modu et al, 2012).

The present study finding, the abundant
chloride cells might be a response to the ion
regulatory challenge and may induce by the
gill’s epithelial injuries provoked by the
parasite. The proliferation of chloride cell of gill
is a common response of fish to enhance the ion
transporting capacity of the gill (Sakuragi et al.
2003; Benli et al. 2008). This result agrees with
Ramudu and Dash (2015), observing mucus
cells in the gills of Epinephelus coioides
infested with Dactylogyrus spp. Ramudu and
Dash (2015) and Jithendran et al. (2005)
reported that gill response to the parasites with
abnormal production of mucus and due to this
hyper-trophy of the mucus cells after infecting
the gill of Carps and Epinephelus tauvina with
monogenean parasite. In addition, Bu and Seng
(1997) detected that high prevalence of gill
monogeneans causes Sever necrosis, erosion of
gill filament, and loss of respiratory surface
area.

Histopathological effects were
observed in the present study by infestation of
polyopithocotylean monogenean G. secunda to
the gills of S.commerson could negatively effect
on the function of the fish’s gills.
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