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ABSTRACT 

Many parasitic forms of helminthes inhabit the different animal hosts. Most of them are placed in classes Platyhelminthes, 

Cestodes and Nematodes. There are some other parasitic forms which show resemblances with helminthes but are placed      

in different phylum. One of the groups of parasitic worms belongs to phylum Acanthocephala. These are thorny-headed or 

spiny-headed worms, characterized by the presence of an eversible proboscis armed with spines. Phylum Acanthocephala 

includes large number of parasitic worms inhabiting the intestine of different vertebrates ranging from fish to mammals.  

They live as adults in the intestine of vertebrates and as larvae in arthropods. The most typical forms are Acanthocephalus, 

Neoechinorhynchus and Gigantorhynchus. Earlier the Acanthocephala were thought to be a discrete phylum but recent genome 

analysis has shown that they are descended from rotifers. This unified taxon is known as Syndermata. As Acanthocephalans 

share characters with Helminths and with Rotifers, so they are potential model system from the point of evolution of parasitism. 

In this paper the general characters and life cycle and evolution of Acanthocephalan were studied and its relationship with 

Cestodes, Nematodes and Rotifers were reviewed. 

Keywords:Parasitic forms, Helminthes, Acanthocephala, Thorny-headed, Evolution Acanthocephalus, Neoechinorhynchus, 

Gigantorhynchus and Rotifera. 
 

INTRODUCTION 

The Acanthocephalans are endoparasitic worms of 

intestine. They live as adults in the vertebrate's small 

intestine and have an indirect life cycle, which utilizes an 

arthropod as intermediate host. Rudolphi (1802) was the  

first to name these worms Acanthocephala and gave them an 

ordinal rank, with one genus, Echinorhynchus which is the 

chief genus of Acanthocephala. The most typical forms are 

Acanthocephalus, Neoechinorhynchus and Gigantorhynchus. 

Van Cleave is known as the “father” of Acanthocepha 

taxonomy in the US.  The Acanthocephala resemble with  

the Platyhelminthes and with Cestodes in many characters. 

Some of characters show similarity with Rotifers. Several 

authors have placed Acanthocephala as a sister group to 

individual classes within Rotifera based on morphological 

characters (Lorenzen et al., 1985; Ahlrichs et al., 1995). 

Molecular phylogenetic  studies  employing  ribosomal 

genes support this argument (Garey et al., 1996a; Garey et 

al.,1998). The position of Acanthocephala, however, has 

remained uncertain. Zoologists placed the Acanthocephala 

either with Platyhelminthes or with Aschelminthes. At present 

the phylum Acanthocephala is divided into three major 

classes  namely  Archiacanthocephala,  Eocanthocephala 

and Palaeacanthocephala. Some of the more recent regional 

contributions to acanthocephalan taxonomy include those 

by Amin (2000), Salgado-Maldonado (2006), Bhattacharya 

(2007) and Salgado-Maldonado and Amin (2009). 

METHODOLOGY 

Several papers were searched and thoroughly studied to 

analyze the critical description of Acanthocephalan and their 

affinities with Helminthes and Rotifers. 

DISCUSSION 

In discussion introduction, general characters, life cycle 

and evolution and affinity with other phylum are discussed. 

General characters 

They live as adults in  the  intestine  of vertebrates  and  

as larvae in arthropods.  The  name  of  the  phylum  refers   

to the thorny retractable proboscis that anchors the adult 

worm to the intestine of the vertebrate host. In addition to  

the thorny proboscis, acanthocephalans are distinguished 

morphologically as cylindrical  and  unsegmented  worms.  

In connection with the proboscis apparatus the epidermis 

forms two elongated bodies termed lemnisci that hang down 

into the trunk. The trunk is a hollow structure that contains 

the excretory, reproductive and nervous systems and is 
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filled with psuedocoelomic fluid (Dunagan et al., 1991). 

Acanthocephalans also vary greatly in size and appearance; 

they may be less than 1 mm long to over 1 m long. The  

body wall consists of cuticle, syncytial epidermis with 

spaces and sub-epidermal musculature. Acanthocephalans 

are remarkably adapted to a symbiotrophic lifestyle in that 

they lack circulatory, respiratory, and digestive  systems. 

The absorption of nutrients occurs entirely through the body 

wall and is facilitated by a syncytial epidermis and a lacunar 

system of circulatory channels (Starling, 1985). Respiration 

is facilitated by simple diffusion. Excretion is usually by 

diffusion or is rarely facilitated by ciliated flame cells called 

protonephridia, like those in flatworms, connected to 

excretory tubules. The number of flame bulbs in each 

protonephridium ranges from about 250 to 700. Like all 

pseudocoelomates, the body cavity lacks a peritoneum. The 

nervous system is simple, consisting of an anteriorly located 

mass of neural tissue known as the cerebral ganglion, from 

which nerves extend. It consists of a central fibrous mass 

containing ganglion cells, 86 in Macracanthorhynchus, 80 

in Hamanniella and 73 in Bolbosoma. A small genital 

ganglion is associated with the male reproductive system 

near the posterior end of the body. Special sense organs are 

not developed as these are endoparasites. It comprises three 

in the proboscis and several in the male bursa and penis. In 

the proboscis there is a sensory organ in the center of the tip 

and in some genera one on each side in the neck. One of the 

peculiar features is presence of ligament sacs which are 

hollow tubes of connective tissue with or without 

accompanying muscle fibers that run the length of the body 

enclosing the reproductive organs. In the female there are 

two ligament sacs, a dorsal and a ventral. In males there is 

only one sac, the ventral sac is absent. The dorsal sac 

encloses the testes and the cement glands and posteriorly 

becomes continuous with the genital sheath. There is 

presence of pseudocoel a cavity without lining membrane 

filled with a clear fluid, between the body wall and the 

ligaments. The reproductive organs occupy the greater part 

of the body. The sexes are separate and the female is larger 

than the male. In both the sexes the gonads and their ducts are 

connected with a ligament strand which extends backwards 

from the end of the proboscis sheath. In males there are two 

oval, rounded or elongated testes enclosed in the ligament sac 

and attached to the ligament strand. From each testis a sperm 

duct proceeds posteriorly inside the ligament sac. Small 

enlargements representing spermiducal vesicles may occur 

along the sperm ducts. A cluster of unicellular gland cells 

known as cement glands open into the sperm duct behind  

the posterior testis. These are usually six or eight in number 

and of variable shape-rounded, pyriform or tubular. The 

ducts of these cement glands, either separately or after union 

into one or two main ducts, enter the common sperm duct. 

The sperm ducts, the cement ducts and the protonephridial 

canals (when present) are all enclosed in a muscular tube, the 

genital sheath. The genital sheath terminates on the muscle 

cap of bursa. Inside the genital sheath, the two sperm ducts 

unite to a common sperm duct which may present a saccular 

enlargement, the seminal vesicle, the cement duct enter the 

common sperm duct and the common protonephridial canal, 

when present, also unites with common sperm duct. The 

urogenital canal so formed penetrates the center of the penis, 

In female reproductive system departs from the usual in 

many ways. The original single or double ovary breaks up 

into fragments termed ovarian walls that float free in the 

dorsal ligament sac but as the latter sac soon ruptures the 

balls occupy the pseudocoel. The ligament sacs lead to the 

first part of the female canal termed the uterine bell which is 

muscular, funnel- shaped or tubular organ. At its posterior 

end the bell narrows to a uterine tube composed of several 

large cells with conspicuous nuclei and bearing two bell 

pouches that extend anteriorly. The uterine tube enters the 

uterus a muscular tube of some length and this is followed 

by the short non-muscular vagina opening to the exterior. 

The nephridia lie alongside the uterine bell, the two 

protonephridial ducts run in the dorsal wall of the bell and 

the common canal formed by their union opens into the 

beginning of the uterine tube. 

Life cycle 

Life cycle is completed through the two hosts; larval 

stage completed through arthropods and adults within the 

intestine of vertebrates. Acanthocephalans are obligately 

sexual with a life cycle that alternates between arthropod  

and vertebrate hosts (Crompton et al., 1985; Schmidt et al., 

1985; Dunagan et al., 1991). The type of arthropod 

intermediate hosts used by each acanthocephalan class is 

conservative and hence diagnostic. Archiacanthocephala 

utilize myriapods and insects, Palaeacanthocephala utilize 

malacostracans, and Eoacanthocephala utilize maxillopods 

(Bullock et al., 1969; Schmidt et al., 1985; Near et al., 1998). 

Acanthocephalans are gonochoristic and invariably utilize 

arthropods as intermediate hosts and vertebrates as definitive 

hosts. Occasionally, vertebrates serve as paratenic hosts 

harboring larval acanthocephalans that do not develop to 

adults unless ingested by the appropriate vertebrate definitive 

hosts (Nickol et al., 1985). The early advanced phase of 

development takes place in the pseudocoel. The embryo is 

encased within a sac and the anterior end is provided with 

hooks. This stage is called acanthor stage. The acanthor larva 

contains a hooked rostellum that is used in penetrating host’s 

tissue. At this stage the embryo is extruded from the intestine 

of the host along with the faeces. Further development is only 

possible if the embryo is swallowed by an intermediate host. 

The intermediate host in all the forms is some Arthropods. 

After reaching into the intestine of the intermediate host, the 

chitinous membranes dissolve and the embryo undergoes 

further development. The embryo either remains fixed  to 

the intestinal  wall  or  migrates  into  the  body  cavity. If 

the intermediate host is taken by the permanent host, 

attainment of adult size and sexual maturity are achieved.   

In Platyhelminthes life cycle is digenetic means completes 

its life cycle in two hosts. Larval stages are sporocyst, redia, 

miracidium, cercaria, metacercaria, coracidium, plerocercoid 

etc. in cestodes it forms hexacanth, onchoshere, cysticercus 

and cystacanth larva in intermediate hosts. in nematodes larval 

forms are rhabditiform and filariform and microfilaria. Both 

the Nematoda and Platyhelminthes contain obligate parasites 
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as well as free-living species. Comparison of parasitic and 

free-living species in these groups is complicated by the 

very large diversity of species in each of these lineages and 

the difficulties associated with developing phylogenetic 

hypothesis for such large groups of organisms. 

Evolution and affinities of Acanthocephala 

Acanthocephalans are regarded as potential model 

system to study the adaptive processes associated with the 

evolution of parasitism. Acanthocephala resemble with the 

Platyhelminthes, Cestodes and Rotifers in the many respects. 

Cholodkovsky (1897) was the first to propose such a 

relationship since Leuckart’s early accounts; this view was 

supported by Skrjabin and Shults (1931) and Petrochenko 

(1952). The similarities and dissimilarities between the three 

groups have also been done (Van Cleave, 1941; Amin et al. 

2009). Platyhelminthes characters such as presence of armed 

and protrusible proboscis occurs in certain cestodes, the 

shape and arrangement of hooks in Trypanorhyncha and 

Acanthocephala is similar. Presence of cuticle and syncytial 

nucleated epidermis. Presence of with circular as well as 

longitudinal fibers in musculature. Excretory organs are 

Protonephridia of flame-bulbs. Reproductive system, 

particularly in male, resembles that of many flatworms. 

Embryology is like that of Cestodes. Serological tests 

indicate a relationship of Acanthocephala with Cestodes 

rather than nematodes. Because of the absence of gut in 

acanthocephalans and tapeworms, both groups have also 

been considered related. Traditionally acanthocephalans 

were considered to be related to a number of 

pseudocoelomate animal phyla in the Aschelminthes (Hyman 

et., 1951; Brusca et al., 1990). Acanthocephala also shows 

similarities with Aschelminthes such as the division of the 

body into the presoma and the trunk as in priapulids and the 

gordiacean larva. An armed proboscis is found among the 

Aschelminthes in echinoderids, priapulids and gordiacean 

larva. Acanthocephala, however, differs from the Nematoda 

in presence of proboscis, absence of digestive tract, presence 

of circular muscles, presence of ciliated excretory organs and 

complexities of reproductive system. The general structure 

is rather on the aschelminthic side, whereas the embryology 

presents more points of resemblance with the Platyhelminth. 

Superficial segmentation, sometimes involving musculature, 

is also conspicuous in rotifers, echinoderids, priapulids and 

nematodes, etc. Presence of cuticle and syncytial nucleated 

epidermis. Division of pseudocoel by partitions and tissues 

resembling mesenteries. Reduction of gut to a strand is 

found in male Rotifers. Excretory organs are Flame-bulb 

protonephridia. A close relationship of nephridial and 

reproductive systems is common in priapulids and Rotifers. 

The Rotifera is a phylum of 2000 species, generally aquatic 

and free-living, unified by the possession of the corona (an 

apical, ciliated region surrounding the mouth used for 

locomotion and food gathering) and the mastax (a muscular 

pharynx with hard parts used to process food). The phyla 

Acanthocephala and Rotifera occupy a basal  position 

among the triploblast protostomes. For this clade the name 

Syndermata was suggested by Alrichs (1997). 

The acanthocephalan has long been regarded as unique 

and deserving of phylum status (Van Cleave et al., 1952; 

Hyman et al., 1951; Rupopert et al., 1994). Acanthocephala 

is placed as a sister group to individual classes within Rotifera 

based on morphological characters (Lorenzen et al., 1985; 

Ahlrichs et., 1995). As the diversity of acanthocephalans is 

limited to approximately 1,150 described species (Amin, 

1985). The basic life cycle is highly conserved among all 

acanthocephalans and substantial phylogenetic evidence 

from both morphology and molecular data indicates that 

acanthocephalans have a close evolutionary relationship 

with Rotifera (Clement et al., 1985; Lorenzen et al., 1985; 

Winnepenninckx et al., 1995; Garey et al., 1998; Mark Welch 

et al., 2000). While acanthocephalans and Rotifers share a 

syncytial intracytoplasmic lamina, acanthocephalans have 

none of the other morphological features associated with 

Rotifers; they lack corona, mastax, digestive tract, toes, and 

sensory organs, all of which have been used to characterize 

Rotifer groups. Traditionally acanthocephalans were 

considered to be related to a number of pseudocoelomate 

animal phyla in the Aschelminthes (Hyman et al., 1951; 

Brusca and Brusca, 1990). Phylogenetic analysis of 18S 

rRNA sequences demonstrate, however, that the 

Aschelminthes is not monophyletic, and among sampled 

sequences Acanthocephala  and  Rotifera  were  recovered 

as a monophyletic group with substantial branch support 

(Winnepenninckx et al., 1995). Four morphological features 

have been presented as apomorphies for a monophyletic 

Rotifera. Acanthocephala clade: (1) syncytial epidermis, 
(2) intracytoplasmic lamina, (3) sperm cells with flagellum 

inserted anteriorly, and (4) epidermal cells with apical crypts 

(Clement wt al., 1985;  Lorenzen  et  al.,  1985;  Nielsen  et 

al., 1996;  Wallace  et al., 1996; Ahlrichset al., 1997; Garey   

et al., 1998; Kristensen and Funch, 2000). Phylogenetic 

investigations of Acanthocephalans have used 18S ribosomal 

RNA (rRNA) sequence data (Near et al., 1998; Garcia-  

Varela et al.,  2000)  and  morphological  characters  (Monks 

et  al.,2001).  The  molecular  phylogenetic  analyses   result 

in monophyly for all  three  sampled  Acanthocephalan 

classes (Archiacanthocephala, Palaeacanthocephala, and 

Eoacanthocephala). However, phylogenetic analysis of 138 

morphological characters does not result in monophyly of 

Archiacanthocephala (Monks, 2001). Both molecular and 

morphological analyses support a sister taxon relationship 

between Palaeacanthocephala and Eoacanthocephala (Near 

et al., 1998; Garcia-Varela et al., 2000; Monks, 2001). Meyer 

(1932, 1933) grouped the Acanthocephala with the Rotifera, 

Nematomorpha and Nematoda under the Aschelminthes. 

Recent molecular studies by (Garey et al. 1996), García 

Varela et al. (2000), Welch (2000) and Near (2002), among 

others even suggest that Rotifera and are phylogenetically 

related sister groups. (Garey et al. 1996) and  others, 

suggested that the Acanthocephala represent a taxon within 

phylum Rotifera. An earlier study using morphological 

evidence hypothesized that Acanthocephala is the sister  

taxon of the rotifer class Bdelloidea, making Rotifera 

paraphyletic (Lorenzen et al., 1985). This relationship was 

also recovered in a preliminary analysis of 18S rRNA 

sequences sampled  from two rotifers, one monogonont and   
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one bdelloid, and three acanthocephalans (Garey et al., 1996). 

Bhattacharya (2007) listed 251 acanthocephalan species 

from India and described a few species and genera, but did 

not recognize order Neoechinorhynchida and included its 

families under order Gyracanthocephala. 

 
CONCLUSION 

Acanthocephalans show affinity with Helminthes as well 

as Rotifers. The general structure is rather on the 

Aschelminthic side, whereas the embryology presents more 

points of resemblance with the Platyhelminthes. While 

Acanthocephalans and Rotifers share a syncytial 

intracytoplasmic lamina, acanthocephalans have none of the 

other morphological features associated with Rotifers. 

Recent genome analysis has shown that they are descended 

from Rotifers and collectively known as Syndermata. 

Phylogenetic evidence from both morphology and molecular 

data indicates that Acanthocephalans have a close 

evolutionary relationship with Rotifera. Therefore, 

Acanthocephala can be considered as independent phylum. 

The most typical forms are Acanthocephalus, 

Neoechinorhynchus, Gigantorhynchus. Acanthocephalans 

are regarded as potential model to study the adaptive 

processes and evolution of parasitism. 
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