Raja Fayaz Ali

Acanthocephala

M. Sc. Parasitology

General Account of Acanthocephala
Introduction
The phylum Acanthocephala represents a group of parasitic worms commonly referred
to as the ‘Spiny Headed Worms’. The phylum consists of a small but interesting and
important group of unsegmented, cylindrical, dioecious, endoparasitic worms lacking a
digestive tract throughout their development. Anteriorly the body terminates in a retractable
proboscis, usually armed with recurved hooks, that become embedded in the intestinal wall
of the final host.
These worms generally measure under 35 mm. (range from 1.5 mm to 0.5 m) in
length, although the common intestinal parasites of Pigs – Macracanthorhynchus
hirudinaceous, can measure upto 70 cms. in length. Next larger known Gigantorhynchus
echinodiscus measures 47 cms is found in the intestine of S. American ant eater. Occasional
human infection of this parasite has been reported.
All the species of Acanthocephala are endoparasitic in all classes of Vertebrates, but
especially in fish and birds, living as adults in the alimentary canal. The number of parasites
per host varies from 1 or 2 to as many as 1500. All the species of Acanthocephala have
uniformity in general anatomy, life history and habits.
They show similarities both with the Platyhelminthes and the Nematoda, but no
agreement has been reached on their phylogenetic position. They resemble Cestoda in lacking
an alimentary canal.
The phylogeny of Acanthocephalans has not been fully established and different
authors have given different ranks to the group.
Van Cleave (1948) raised them to the rank of phylum. This is also supported by Hyman
and Crofton. Petrachenke (1958) Russia and Yamaguti (1963) Japan gave them rank of class
under the phylum Nematihelminthes.
These parasites have been recorded from wide
range of hosts. Monaliformes monaliformes has been found from human host by Beek (1959).
History
According to Hyman (1951) these worms were noticed by the beginning of 18 th
century but were not distinguished from other intestinal worms until 1771 when Koelreuther
described a parasite from a fish and he proposed the name Acanthocephalus. Then in 1776
Zoega and O. F. Muller described another parasite in Germany from a fish and named it as
Hahenwurmer (spiny hook worms). It was in 1809 that Rudolphi transformed all these into
one and named the group Acanthocephala (Acantho = Spiny and Cephala = Head) by which
name the group has been known till now.
Definition
Hyman (1951) defined it as endoparasitic pseudocoelomates, vermiform and bilateral
without a digestive tract having an invaginable proboscis armed with hooks.
Crompton (1970) says, “the retractile or invaginable proboscis is most characteristic
feature of the adult worms. In addition to this feature, the acanthocephalans are dioecious,
pseudocoelomate worms without any alimentary tract at any stage of their life cycle. They
are endoparasitic throughout their indirect life cycle and the structure of their body wall and
anatomy of the reproductive system are peculiar to the group.
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General Characters
Body: The body is cylindrical and ends into a spiny proboscis covered with many recurved
chitinoid hooks. Dorsal and ventral surfaces cannot be easily distinguished, the concave side
is taken as ventral and the convex as the dorsal. They usually exhibit different colours, red,
orange, brown resulting from absorption of food from the host. The body is unsegmented but
is ringed in many species or constricted in some at regular intervals, to give the worm a
segmented appearance, as in Moniliformis, but actually they are not.
The body of Acanthocephalans is divided into two parts: I. Anterior presoma and (II)
posterior trunk or metasoma.
Presoma: Externally the presoma consists of spiny proboscis followed by the glabrous
unspined neck. The spines on the proboscis are symmetrically arranged and of diagnostic
value. In some neck is small transitional area, in other it may be long and conspicuous as in
Longicolum and bears a bulbous enlargement (Bulla) as in Pomphorhynchus. Internally the
neck continues as the proboscis receptacle into which the proboscis and neck in most species
is retractable. Associated structures of the presoma include the small cephalic ganglion in the
receptacle, a pair of elongated lemnisci originating from the neck and hanging free in the
body cavity, and a pair of retractor muscles. The proboscis is everted by means of hydrostatic
fluids under pressure by body contraction.
Metasoma: The remainder of the body comprises the trunk, which forms the major
bulk of the animal. The trunk may be cylindrical, flattened, curved or coiled. Spines occur on
the trunk in a number of genera of the family Palacanthocephala or Eoacanthocephala. In
Acanthogyrus a spinous strip extends along each side from the anterior spiny region to the
posterior region. Serracentis has regularly spaced vertical transverse row of spines in addition
to spines of girdle behind the neck. The trunk spines often tend to extend further posterior
ventrally than dorsally as in Corynosoma. In Palaesentis ofiocephali the trunk spination
consists of a short anterior girdle followed by a single circlet at regular intervals along the
remainder of the trunk.
Trunk and presoma are demarcated by a crease in the cuticle (an infolding of cuticle).
The Body Wall: This consists of a thick tegument which contains a system of lacunar
canala or channels which seem to distribute absorbed food material. It consists essentially of
five layers, the outermost or epicuticle appears to contain largely mucopolysaccharide
(Crompton, 1970). Beneath the epicuticle lies a tough cuticle perforated by numerous pores
which in turn lead into canals and ducts which comprise the striped layer. The latter merges
into a fibrous felt layer beneath which is a radial layer lacking cell walls but containing nuclei,
mitochondria, ribosomes, folded plasma membranes lipid and glycogen. This layer is
probably the most metabolically active part of the body wall. Beneath these layers are a thick
basement membrane and cuticular and longitudinal muscles.
The muscles in the body wall are arranged in two layers. The outer one is circularly
arranged while the inner one is longitudinally oriented. These myofibers are syncytially
arranged with scattered nuclei. Since the Acanthocephala are pseudocoelomates, no epithelial
layer lines the body cavity.
In some species, the body cuticle possesses superficial circular creases suggesting
segmentation. However, even in the most severe cases of cuticular folding, there are no
indications of internal segmentation except perhaps for the longitudinally arranged muscles
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that may be attached to the areas where the body wall invaginates. Again, varying degrees of
spination of the cuticula exist among the various taxa, ranging from large spines covering the
entire trunk to aspinose forms.
Proboscis Apparatus: The proboscis is either cylindrical or globular and is a fraction of
the total body length. The armation of proboscis varies from a few to great many hooks, which
are usually in radial or spiral rows. In long proboscids they appear to be in longitudinal rows
with quincuntial arrangement. In fact proboscis armature constitutes one of the most
important taxonomic characters of the phylum.
The armed proboscis serves as an attachment organ. Within the host’s intestine, the
proboscis is embedded in the lining of the gut and the hooks anchor the parasite in place so
that it is not passed posteriorly with the chime.
The proboscis and often neck in most species is retractile into proboscis sac or
receptacle by being turned inside out and the whole presoma is also retractile without
inversion into the forepart of the trunk. The mechanism behind the extension and retraction
of the proboscis is extremely complex in certain species. Generally, there originate a group
of muscle fibers, known as retractor muscles, on the inner surface of the anterior tip of the
proboscis. These muscles run posteriorly and are attached at the base of the proboscis sheath.
Some, however, continue through the sheath and split; one group is directed dorsally as the
dorsal retractor, attaching on that side of the trunk, and the other group is directed ventrally
as the ventral retractors, attaching to the ventral surface of the trunk. The function of the
retractors is to withdraw the proboscis into the receptacle. Another group of muscles, known
as the protrusors, originate in a circle at the base of the neck and are situated outside the
proboscis sheath, attaching along the posterior end of the sheath. These muscles are known
as the dorsal, ventral and lateral protrusors, depending on their location. The function of the
protrusors is to extend the proboscis out of the receptacle.
The lemnisci are long, slender bodies supplied by vessels of Lacunar system. The
lemnisci act as reservoir for lacunar system of presoma when proboscis is invaginated.
Digestive System: The Acanthocephalans are devoid of Alimentary canal. Absorption
of materials takes place directly through the general body surface.
Lacunar System: A closed system of longitudinal and transverse vessels. It is a set of
channels with definite walls having a more or less definite pattern. Lacunar system is strictly
confined to epidermis. It contains a nutritive fluid presumably obtained from the host and
therefore acts as a food distributing system in absence of any other system. Fluid in the system
moves only with body movements.
Excretory System: The excretory system in the Acanthocephala is interesting for such
a system exists only among members of the order Archiacanthocephala. In the other orders,
no excretory system is present, waste materials diffuse from the body through the body
surface.
In the Archiacanthocephala, the excretory system is of the protonephric type,
consisting of a pair of minute bodies lying on each side of and closely associated with the
reproductive organs. Each body is made up of a group of flame bulbs that bear cilia. These
are not individual cells as they do not possess nuclei. Waste materials in the pseudocoel are
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brought into the flame bulbs by the ciliary beats. From the bulbs the waste is either emptied
into a common sac, or is carried away in a common collecting tubule. In the first system a
common collecting tubule leads from the sac. The tubules, one from each side, join medially,
and in male worms the common duct empties into the sperm duct. In females, the common
duct empties into the terminal portion of the uterus and hence forms part of a urogenital
system.
Nervous System: The acanthocephalan nervous system is basically uniform. The system
is reduced to a ganglion in the wall of the proboscis sac and two nerve trunks which run
posteriorly from the brain obliquely to the body wall. In the male, there is a pair of genital
ganglia in the penis base. Sense organs are lacking.
Nuclear Constancy: The group exhibits the interesting phenomenon of nuclear
constancy or eutely. In a given species, the number of nuclei in the organs and tissues attained
during larval development remain constant, except in the gonads, even though the body may
develop hundreds of times of its original size. Some nuclei in the epidermis of some species
fragment into chromatin material.
Reproductive System: The Biotic potential (power of regeneration) is tremendous in
Acanthocephala. Kates (1944) says that Macracanthorhynchus hirudinaceous may contain
10 million embryonated eggs at a time.
Sexes are separate and males are nearly always smaller than females. Reproductive
organs in both sexes are located in the posterior part of the trunk. The reproductive system is
unique because the organs are suspended within a ligament sac.
Ligament Sac and Ligament Strands: The ligament sacs are hollow tubes of
connective tissue peculiar to the Acanthocephala, these enclose the gonads. Infront they are
attached to the proboscis sac or the adjacent body wall, and posteriorly they connect to some
part of the reproductive system. The number and arrangement of the ligament sacs varies in
the different orders. Thus, there are two (a dorsal and a ventral) in the females of the Archiand Eoacanthocephala, but in the males of the same orders only the dorsal sac is present. In
the Palaeoacanthocephala, there is a single ligament sac in both sexes.
The ligament strand is a nucleated strand to which the gonads in both sexes are
attached. This strand is believed to represent the endoderm and the body space between this
and the body wall may be considered a pseudocoele.
Male System: The male reproductive system consists of a pair of testes in tandem and
genital ducts, cirrus and accessory organs (cement gland complex and copulatory apparatus)
A single syncytial cement gland or several unicellular glands, a cement reservoir in
some species and their ducts comprise the cement gland complex. The ducts of the cement
gland, individually or collectively, enter the common genital duct.
The copulatory apparatus consists of Saefftigen’s pouch, a muscular fluid reservoir,
and an eversible copulatory bursa, with a cirrus at the posterior end of the trunk.
Female System: The female reproductive system consists of an ovary, which develops
from the ligament, uterine bell, uterus and vagina. Early in development, the ovary breaks up
into ovarian balls or floating ovaries. The uterine bell is bell-shaped structure with its large
opening directed anteriorly and a small opening posteriorly, through which the mature eggs
are passed into the uterus, whence they move into a short vagina, and out through the
220111

4

Raja Fayaz Ali

Acanthocephala

M. Sc. Parasitology

gonopore. Immature eggs are returned to the body cavity or dorsal ligament (when present)
through lateral pores near the base of the uterine bell. The mechanism by which the uterine
bell distinguishes between mature and immature eggs, at least in Polymorphus minutes, is
apparently based on their length (Whitefield, 1970).
Female System: During copulation the everted bursa fits over the posterior end of the
female, the cirrus enters the vagina, discharging sperm into the uterus, after which the cement
gland secretion plugs up the female following mating, thus preventing loss of the sperm.
Eversion of the bursa results from the hydrostatic pressure of fluid from the Saefftigen’s
pouch, inversion is by muscular action.
Life Cycle
The acanthocephalan egg possesses 3 or 4 enveloping membranes and are
embryonated when laid. They are normally very resistant and do not hatch until ingested by
the proper cruatacean or insect host. The fusiform larva, the acanthor, is covered with small
spines and anteriorly with hooks, inside are many small nuclei. After hatching the acanthor
penetrates the host’s gut wall and reaches the body cavity. Here the hooks of the previous
stage are lost and a progressive development ensues, the proboscis and its sac, the lemnisci,
and the anlagen of the reproductive system appear. This preinfective stage is known as the
acanthella. After undergoing further development and encystment it is known as cystacanth.
The sex of the new infective larva is apparent; the proboscis is formed but inverted, and it is
enclosed within a hyaline membrane.
Acanthocephalan larvae are very versatile in re-encysting, without undergoing further
development, in various animals not appropriate as final hosts. Thus a number of parasitic
hosts may be interposed in the completion of the life cycle.
Effect on the Host
The adults damage their host by local injuries and in inflammation at the point of
attachment of spiny proboscis. When the worm moves and reattaches, the old sore may
become a site for secondary infection by bacteria. The Acanthor damages the gut of the
invertebrate host by penetration.
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