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SEM studies on acanthocephalan parasite, Echinorhynchus veli
infecting the fish Synaptura orientalis (Bl & Sch, 1801)
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Abstract Echinorhynchus veli (George and Nadakal,

1978), an acanthocephalid worm infesting the estuarine flat

fish, Synaptura orientalis, was collected from the Veli lake,

Kerala. The parasite was recovered from the intestine of

the host fish. The detailed surface morphology was studied

with the help of scanning electron microscope. The study

revealed a cylindrical, medially swollen proboscis with a

flat apex, backward directed hooks, each with smooth

surface, broad base, pointed tip and an epidermal elevation

at the point of insertion. A pair of sensory pits was seen at

the base of the proboscis. The neck was well developed

with densely packed epidermal micropores. Paired sensory

pits were seen at the base of the neck and a collar between

it and the trunk. The epidermis of the trunk has micro-

triches and micropores. The female genital pore was cir-

cular, and terminal in an elevated orifice. In male, the

copulatory bursa was directed ventrally, with well-defined

rim and several sensory papillae.

Keywords Acanthocephala � Echinorhynchus veli �
Synaptura orientalis � Microtriches

Introduction

Cosmopolitan in distribution, acanthocephalid worms are

intestinal parasites of many terrestrial and aquatic verte-

brates. They have a complex life cycle involving verte-

brates as definitive hosts and arthropods as intermediate

hosts (Crompton and Nickol 1985). Adult worms cause

nutrient depletion, tissue damage, cellular mobilization

and tumour formation in hosts. In heavy infections they

cause intestinal occlusion and emigrate to even unusual

locations (Nickol 2006). The present acanthocephalan,

Echinorhynchus veli (E. veli) infecting the flat fish, Sy-

naptura orientalis was first reported by George and

Nadakal (1978). Their light microscopic studies revealed

sexual dimorphism, pseudosegmentation and division of

the body into proboscis, neck and trunk (George and

Nadakal 1978).

The preliminary studies revealed that proboscis was

armed with 12–15 longitudinal rows of hooks, each row

having 10–14 hooks. The posterior end of male had a

copulatory bursa. Some of the worms had orange colour

due to carotenoid pigments (George and Nadakal 1985). In

the original description, not much has been focused on the

surface details of this worm and hence the present work

was undertaken.

Materials and methods

The worms were collected from the fish, Synaptura ori-

entalis caught from Veli lake, Thiruvananthapuram, Ker-

ala, India were transferred to physiological saline and fixed

overnight in 3 % glutaraldehyde in 0.1 M phosphate buffer

at room temperature. The samples were dehydrated in

ascending series of ethanol. Drying was done with liquid

CO2 in a critical point drier (HCP-02 Hitachi) and sputter

coated with a gold–palladium complex in a gold ion-

sputtering unit (E101, Hitachi). The coated specimens

placed on a grid were examined in a scanning electron

microscope (Hitachi-s-2400) at an accelerating voltage of

15 kV and appropriate photomicrograph were taken.
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Results

The proboscis was cylindrical, medially swollen and api-

cally flat (Fig. 1). The hooks, were arranged quinquintially

and posteriorly directed. The hooks had a smooth surface.

Each hook has a broad base with a prominent epidermal

elevation at the point of insertion and pointed tip (Fig. 2).

The flat apex was devoid of hooks. Paired sensory pits

(SP), neck (N), and collar (C) were observed at the base of

proboscis (Figs. 3, 4, 5). The neck was well developed and

shorter than proboscis, with densely packed epidermal

micropores. Paired sensory pits were seen on the posterior

side of the proboscis (Fig. 3). The epidermis of the trunk

had microtriches (MT) and epidermal micropores (EM) of

different dimensions (Fig. 6). Female genital pore was

terminal and circular in an elevated orifice (Fig. 7). Cop-

ulatory bursa in male had a well-defined rim and many

papillae (Figs. 8, 9).

Discussion

The present scanning electron microscope (SEM) study on

E. veli revealed surface details of the proboscis, neck,

epidermal micropores and microtriches, female genital

opening and special features of male copulatory bursa. The

surface features of proboscis in E. veli are almost similar in

certain aspects, to those in Acanthocephalus lucii, except

the hooks (Amin et al. 2011) in contrast to a short, sub-

cylindrical and almost globular proboscis in Neoacantho-

cephalus (Alava and Aguirre, 2005). In A. lucii hooks are

uniformly slender throughout the length of proboscis

(Amin et al. 2011). But in E. veli, the hooks are progres-

sively decreased in size posteriorly. Again, the epidermal

elevations at the base of hooks are absent in A. lucii. In

Tenuiproboscis sp (Sanil et al. 2011) observed a progres-

sively decreasing size of hooks from anterior to posterior

region, but the posterior most row of spines was larger. As

Fig. 1 Scanning electron micrograph of Echinorhynchus veli show-

ing proboscis

Fig. 2 Scanning electron micrograph of Echinorhynchus veli show-

ing the hook

Fig. 3 Scanning electron micrograph of Echinorhynchus veli show-

ing sensory pits and collar

Fig. 4 Closer view of sensory pits of Echinorhynchus veli
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in most acanthocephalan species, hook surface is smooth in

E. veli in contrast to surface striations in Porrorchis indicus

(Abd-El-Moaty and Taeleb, 2011), Dentitruneus truttae

(Dezfuli et al. 2008) and Rhadinorhynchus ornatus (Amin

et al. 2009). Dezfuli et al. (2008) speculated that the stri-

ations may help effective attachment to the host intestinal

wall. The paired pits at the base of the proboscis similar to

those in E. veli were reported in Acanthogyrus tilapiae by

Amin and Heckmann (2012) and suggested a sensory

function. Hence the pits observed in E. veli, may be con-

sidered as sensory in function.

The neck in E. veli is well developed, shorter than

proboscis, devoid of hooks and with paired pits towards the

basal part. In Tenuiproboscis sp. neck is elongated (Sanil

et al. 2011). Rhadinorhynchus dorsoventrospinosus has a

prominent neck with a posterior ring of hooks (Al Ghamdi

Fig. 5 Scanning electron micrograph of Echinorhynchus veli show-

ing neck region

Fig. 6 Scanning electron micrograph of trunk of Echinorhynchus veli

showing microtriches

Fig. 7 Scanning electron micrograph of Echinorhynchus veli show-

ing female genital pore

Fig. 8 Scanning electron micrograph of male Echinorhynchus veli

showing copulatory bursa

Fig. 9 Scanning electron micrograph of male Echinorhynchus veli

showing copulatory bursa (ventral bordering view)
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2013). In Acanthocephalus ranae, neck is very short and

conical (Heckmann et al. 2011). Paired sensory pits were

reported in A. lucii (Amin et al. 2011). The collar reported

in the present study is of a unique nature. Nadakal et al.

(1990) reported a collar-like swelling at the anterior part of

the trunk in Metarhadinorhynchus valiathurae. We spec-

ulate a muscular origin of the collar, supporting the func-

tion of retraction or extrusion of the proboscis. The trunk

epidermis in E. veli has micropores and microtriches

increasing the surface area of nutrient absorption. There are

both micropores and microtriches in some acanthocepha-

lans (Amin et al. 2009). Microtrichus are highly specialised

microvilli covering the entire surface of the tegument of

cestodes and some acanthocephalans. Micropores are part

of the lacunar system of acanthocephalans (Hammond

1968) and serving as pinocytic invaginations leading to the

underlying canalicular system as shown in the SEM and

TEM studies in Corynosoma strumosum (Heckman et al.

(2013). The trunk surface of Sclerocollum sp. has minute

scale like spines arranged in oblique lines whereas that of

S. rubrimaris has small pores and sclerotised plates on its

anterior portion (Abdou and Mahfouz 2006).

The female genital aperture in E. veli is circular and

terminal in an elevated orifice. It is slit-like and lateral in A.

lucii but in an elevated orifice (Amin et al. 2011). In

Pomphorhynchus spindletruncatus, it is slit-like but not

elevated (Heckmann et al. 2010). It is slit-like and terminal

with two muscular lips in A. ranae (Heckmann et al. 2011).

Copulatory bursa in E. veli is directed ventrally with

well defined rim and many papillae. The papillae may be

sensory in function as suggested by Heckmann et al. (2011)

in A. ranae. In A. lucii also it is directed ventrally and

heavily muscular with a prominent rim but devoid of

sensory papillae (Amin et al. 2011).

Conclusion

The study revealed the details of the proboscis, hooks, neck,

epidermal micropores, microtriches, sensory pits copulatory

bursa, and female genital pore,whichwere not observed under

light microscope. The proboscis is cylindrical, paired with

conspicuous pits. At the base of the proboscis hooks were

arranged quinquintially. Neck is well developed with epider-

mal microspores. The trunk epidermis has microtriches and

epidermalmicrospores Female genital pore is terminal and the

copulatory bursa in male is provided with many papillae.
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