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ABSaTRACT

The genera Paryphostomum Dietz, 1909, Artyfechinostomum Lane,
1915, Pseudoartyfechinostomum Bhardwaj, 1963 and Neoartyfechinostomum Agarwal, 1963, have been compared in the light of the variations
observed from the study of the materials collected from different hosts and
these genera have been found synonym to Echinostoma Rudolphi, 1809.
On study it is also found that Artyfechinostomum sufrartyfex Lane, 1915
and various other closely related species reported by subsequent authors
are synonym to Echinostoma malayanum Leiper, 1911.
INTRODUCTION

TeE genus Artyfechinostomum Lane, 1915 draws the attention of many
helrninthologists due to its medical and veterinary importance. There
is a great controversy regarding the validity of this genus. Lane (1915)
created this genus to accommodate his new species A. sufrartyfex. His study
was based on poorly preserved specimens collected from a girl in Assam,
India. Subsequently, this species has been recorded from pigs in this country.
The present paper includes the discussion on this genus and various other
closely related genera. The revision is based on the study of speeimefis
collected from pigs at Bareilly, U.P. and Bandicota (Bandicota indica)
from Calcutta, West Bengal.
Species and even new genera were created by many workers in the
family Echinostomatidae on some minor characters such as the arrangements of collar spines, extension of cirrus sac, slight differences in the
beginning and arrangement of vitelline follicles in post-testieular zone and
size and shape of ovary. The present study reveals that these characters vary
even in the same species. In our specimens the collar spines are 40 to 44
in number and arranged in single or in double rows, cirrus sac variable in
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length, extends upto or beyond the posterior level of ventral sucker, vitelline follicles extend from the hinder or slightly anterior to hinder level of
ventral sucker to posterior extremity of body and follicles may be contiguous in the post-testicular region where they are densely or sparsely
arranged. The ovary is variously shaped, round, oval, triangular to bilobed.
While comparing the genus Artyfechinostomum Lane, 1915 with Paryphostomum Dietz, 1909, Bhalerao (1931 b)pointed out that these two
genera differed from each other only in the arrangement of the collar spines.
Faust (1929) pointed out that this character is variable and Bhalerao (1931 b)
while supporting this view pointed out that Lane (1915) in his diagrams
gave two types of arrangements and opined that the disposition of the eoUar
spines was not sufficient to separate these two genera and suggested that
this character may not be even of specific value. Thus, he considered Artyfechinostomum Lane, 1915 as synonym to Paryphostomum Dietz, 1909. Our
observations support this view in respect of this character.
Yadav (1959) accepted the two genera Paryphostomum and Artyfechinostomum as vafid and separated these two genera on the basis of the number
of collar spines and the extension of cirrus sac and reported that in A. sufrartyfex Lane, 1915 cirrus sac extends either to middle of ventral sucker

or behind its posterior margin. But Jain (1960b) while considering the
genus Artyfechinostomum as valid described the extension of cirrus sac
as variable in character in A. mehrai (Jain, 1957) Jain, 1960. Rai and
Agarwal (1961) considered the two genera Paryphostomum and Artyfechinostomum as valid and commented that these genera can be separated not
because of the difference in the number of collar spines but because of
the extension of cirrus sac. The number of collar spines also vary as
observed in our specimens. This has also been reported by Rai and
Agarwal (1961) and by many other workers.
Bhalerao (1931 b) also separated the two genera Paryphostomum and
Artyfechinostomum from the genera Echinostoma Rudolphi, 1809 and
Euparyphium Dietz, 1909 mainly on the basis of the absence or presence

of ventral bridge on the collar, extension of cirrus sac, beginning of vitellaria and the coiling and uncoiling of vesicula seminalis. As pointed out
earlier the extension of the cirrus sac and the beginning of vitellaria
are variable characters. However, as evident from the table given by Bhalerao (1931 b) there is hardly any difference in the beginning of vitellaria in
the four genera. Similarly the presence or absence of ventral bridge on the
collar and coiling and uncoiling of vesicula seminalis are also variable characters and these can at the most be considered as of some specific value.
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So the two genera Paryphostomum Dietz, 1909 and Artyfechinostomum Lane,
1915 should be considered as synonym to Echinostoma Rudolphi, 1809.
The genus Euparyphium Dietz, 1909 comes dose to the genus Echinostoma
Rudolphi, 1809 but is separated from this genus only by the shape and structure of the testes as given by Yamaguti (1958). He described the testes
as longitudinally elongated and spirally twisted and included only one species
in this genus. Skrjabin (1956) included many species in this genus with
testes of different shapes. So only further study of this genus can prove its
validity.
Bhardwaj (1963) created a genus Pseudoartyfechinostomum on the basis
of the beginning of vitellaria and their arrangement in post-testicular region,
extension of ci~rus pouch, lobulation of testes, arrangement of spines and
size of the eggs. Similarly, Agrawal (1963) erected a new genus Neoartyfechinostomum and separated this genus from Artyfeehinostomum Lane,
1915 on the basis of size of pharynx, shape of ovary and extension of vitellaria. As mentioned earlier these characters are so variable that they cannot be given any generic value. Further, Agrawal has separated her new
genus from all the other known genera of the family Echinostomafidae by
the presence of receptaculum seminis but Yadav (1959) and lain (1960 b)
pointed out that it is present in A. sufrartyfexLane, 1915 and A. mehrai
(lain, 1957) lain, 1960 respectively. This structure is also present in our
specimens. Agarwal (1968) and Rai and Agarwal (1961) also reported its
presence in the species of the genus Paryphostomum Dietz, 1909 described
by them. Similarly m a n y other workers reported the presence of receptaculum seminis in other genera of the family Echinostomafidae. So the
genera PseudoartyfechinostomumBhardwaj, 1963 and Neoartyfechinostomum
Agrawal 1963 are considered as synonyms of Echinostoma Rudolphi, 1809.
Leiper (1911) described a new species Echinostoma malayanum and his
description like Lane (1915) was based on the study of poorly preserved
specimens collected from an Indian. Leiper (1915) and Odhner [as cited
by Lane (1917)] pointed out that Lane (1915) was dealing with the
same species as described by Leiper (1911) and the present authors also
share their views. As such Artyfechinostomum sufrartyfex Lane, 1915
is considered to be synonym of Echinostoma malayanum Leiper, 1911.
In our present studies the specimens collected from Bandicota resembles
that of A. mehrai (lain, 1957) lain, 1960 b but when compared with specimens collected from pigs there appears no difference except that in the length
of prepharynx and oesophagus and slightly in the extension of cirrus sac
(Figs. 1 and 2). These are considered of individual variations may be due
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to the adoption of different hosts by the parasite. As such A. mehrai is
considered as synonym of E. malayanum, Similarly there are no differences
in N. shubhrai Agrawal, 1963 and A. munshii Deodhar et al., 1967 with
E. malayanum. So these species also fall synonym to E. malayanum.

FIo. 1. Anterior portion of E. malayanum--Collectodfrom pig.
FIa. 2. Anterior portion of E. malayanum--Collectodfrom Baadicota.
A brief description of E. malayanum Leiper, 1911 based on our present
collection is given below.

Echinostoma malayanum Leiper, I911
Syn. Artyfechinostomum sufrartyfex Lane, 1915.
Euparyphium sufrartyfex Baylis, 1929.

56

R . P . MUKttERJEE AND R.K. Gl-xom

Echinostoma sufrartyfex Faust, 1929.
Paryphostomum sufrartyfex Bhalerao, 1931.
Paryphostomum mehrai Jain, 1957.
Artyfechinostomum sufrartyfex Yadav, 1959.
Artyfechinostomum rnehrai Jain, 1960.
Artyfechinostomum sufrartyfex Jain, 1960.
Neoartyfechinostomum shubhrai Agrawal, 1963.
Artyfechinostomum munshii Deodhar et al., 1967.
Specific diagnosis.--Body elongated, flat, measuring 9.4-12.33 ×
2.52-3.55* (10.35×3.12).
Arched collar with 40--44 spines. Body
provided with cuticular spines arranged thickly in anterior region than posterior. Oral sucker measures 0.18-0.27 × 0.13-0.27 (0.23 × 0.22).
Muscular ventral sucker well developed and measures 0.76-1-21 x 0.751.13 (0.95-0.74). Mouth followed by a prepharynx which varies in length
and measures 0.03-0.22 × 0-03-0.04 (0.19 × 0.03). Pharynx well developed, measures 0.13--0.22 x 0.12-0.21 (0-17 × 0.16) and followed by
an oesophagus which also varies in length like prepharynx. Oesophagus
measures 0.12-0.36 × 0.03-0.08 (0.17 × 0.05). Intestinal caeca long and
reaching almost to posterior end.
Testes deeply lobed and sublobed and tandem. Anterior testis measures
1.89-2.61 × 2.11-2.99 (2.31 × 2-28) and posterior measures 1.84--2.52 ×
1.45-2.34 (2.19 × 1-86). Male and female genital duct open separately,
post-bifurcal and in front of acetabulum. Cirrus sac elongated, varies in
length and measures 1-35-1.89 × 0.13-0.45 (1.51×0.35). Vesieula seminaris well developed, elongated and occupying greater part of cirrus sac.
Pars prostatiea, cjaculatory d u c t a n d prostatic glands well developed.
Ovary anterior to testes, shape variable and measures 0.36-0.67 ×
0.45--0.81 (0.48 × 0.63). Reeeptaculum seminis present. Compact shell
gland with numerous cells closely arranged. Vitellaria follicular in lateral
fields, extend either from middle of or a little posterior to ventral sucker
to posterior end of body, overlapping caeca, contiguous behind posterior
testis. Uterus well developed and much coiled. Eggs numerous and measure 0.11--0.13 × 0.05--0.06 (0.12 × 0.06).
* All moasuromonts are in millimeters,
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Genus Echinostoma Rudolphi 1809
Syn. Paryphostomum Diet.z, 1909.
Artyfechinostomum Lane, 1915.
Pseudoartyfechinostomum Bhardwaj, 1963.
Neoartyfechinostomum Agrawal, 1963.

Generic diagnosis (Emended).--EchJnostomatidae, Echinostomatinae ;
body long flatened, spinose ; head collar well developed, with single or
double row of spines ; ventral sucker well developed, located in anterior
part of body ; prepharynx and oesophagus short or long, pharynx usually
well developed ; caeca long ; testes usually in posterior half of body, lobed
or unlobed; cirrus pouch short or long, may or may not extend beyond
ventral sucker; ovary pre-testicular; receptaculum seminis present or
absent ; genital pore post-bifurcal ; vitellaria usually start from acetabular
zone, extend to posterior end of body, may or may not be contiguous in
post-testicular field ; uterus short or long. Parasites of reptiles, birds and
mammals.
Type species : E. revolutum (Froelich, 1802)Loess, 1899.
o
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