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Pleurolophocercous and parapleurolophocercous types of cercariae: Revisiting concepts

Dear Editor

An important milestone in the study of larval trematodes found in
molluscs was the creation of the system of classification of cercarian
types by Liihe (1909) [1], later modified and complemented by various
authors [2-5]. This system considers morphological traits of cercariae
that are easily visualized by optical microscopy, including the presence
and disposition of suckers, types of tail, and presence of structures such
as collar of spines, stylet, eyespots, finfolds and glands, among others.
Although it is not necessarily related to formal taxonomic categories
based on morphology of adults, the determination of the cercarian type
can provide relevant information regarding the pattern of transmission
of the species and other groups of hosts involved in the respective life
cycles [6-8].

Among the various groups of trematodes transmitted by molluscs
worldwide are the members of the superfamily Opisthorchoidea. These
flukes parasitize various groups of piscivorous vertebrates [9], and
several members of the families Opisthorchiidae and Heterophyidae are
fish-borne zoonotic agents that infect millions of people, mainly in Asia
[10-12]. These parasites have prosobranch snails as first intermediate
hosts, in which single-tailed cercariae are produced. These larvae are
morphologically characterized by most authors as belonging to the
types Pleurolophocerca and Parapleurolophocerca. Both terms were
originally coined in the magnificent work of Sewell (1922) [3] that
dealt with the fauna of cercariae from India, describing several species
of cercariae and creating new morphological groups. Although these
two cercarian types have been widely present in the parasitological
literature for almost a century, a recent consultation of Sewell's work
revealed that most authors have since diverged from the original pro-
posal of these terms, as discussed below.

The history related to these cercarian types began when Sewell
(1922) [3] described the cercarian type Pleurolophocerca to accom-
modate three new monostome larvae (Cercariae Indicae III, Cercariae
Indicae VII and Cercariae Indicae VIII, Fig. 1A-C) characterized by a set of
morphological traits, including the presence of a pair of eyespots, ab-
sent ventral sucker and tail with well-developed finfolds. Cercaria
pleurolophocerca Sonsino, 1896, and Cercaria lophocerca Lebour, 1907
were the other two larvae known at that time that were classified by
Sewell (1922) [3] as belonging to this cercarian type. Some pages later
in this same work, another cercarian type named Parapleurolophocerca
was proposed to accommodate two distome larvae (Cercariae Indicae
XXXI and Cercariae Indicae L, Fig. 1D-E), both distinct from all larvae
known at that time. As the name suggests, this cercarian type resembles
Pleurolophocerca, however, according to Sewell (1922) [3], it differs
from the latter primarily by the presence of an evident ventral sucker.
Another important difference verified between these two types of cer-
cariae is the disposition of tail finfolds: in Parapleurolophocerca, they
extend throughout each margin of the tail, while in Pleurolophocerca
the tail can presents just a dorsal or a dorso-ventral finfold, or a
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combination of lateral (located in the anterior part of the tail) and
dorso-ventral finfolds. Given several morphological similarities, the
possibility that these two cercarian types can be produced by closely-
related groups of trematodes was already considered in the original
description.

Since then, some authors have debated without reaching consensus
regarding the probable evolutive relationship between the species of
trematodes that produce these types of cercariae. A probably inaccurate
description of C. pleurolophocerca, in which Langeron (1924) [13]
characterized the larva as bearing a ventral sucker, was considered at
that time to be an additional indication of the relation between the
cercariae of types Pleurolophocerca and Parapleurolophocerca. It was
suggested by some authors that there were insufficient grounds for
separating these cercarian types, and the merging of these cercarian
types, under the name Pleurolophocerca, was previously suggested
[14-17].

The fact is that the beginning of this discussion appears to have
generated confusion regarding the interpretation and use of the term
Parapleurolophocerca in most studies related to larval trematodes. This
name was used, without clear justification, to name cercariae with
general morphology similar to those known today to the members of
the subfamily Haplorchiinae (e.g. [6,18-20]). The cercariae known to
the members of this subfamily differs from that of Para-
pleurolophocerca as described by Sewell (1922) [3]. Rather, they have
general characteristics similar to those described for larvae considered
by this author as belonging to the type Pleurolophocerca.

When this nomenclatural mistake occurred for the first time is dif-
ficult to determine, however, this inconsistency is present in the work
by Rothschild (1938) [15], in the first revision of the superfamily
Opisthorchoidea by Price (1940) [21] as well as in the classical book on
trematodes by Dawes (1946) [6]. I believe that the presence of the
mistake in parasitological books and reviews can be related to its pro-
pagation and the later use over time. After performing a search of sci-
entific literature, 1 verified that the term Parapleurolophocerca was
applied in most cases to larvae morphologically related to Haplorch-
iinae. Between the exceptions to this rule, perhaps because of the ease
of obtaining the Sewell's work, are works of some authors studying the
fauna of cercariae of India (e.g. [22]). In this sense, it is important to
emphasize that, according to the original proposal by Sewell (1922)
[3], the larvae with general morphology similar to those currently
known to be representatives of the superfamily Opisthorchioidea (most
members of the families Opisthorchiidae, Cryptogonimidae and Het-
erophyidae) are all morphologically characterized as the type Pleur-
olophocerca, including the members of Haplorchiinae. Exceptions are
the some species of heterophyids that produce larvae of the types Zy-
gocercous and Magnacercous.

In relation to the larvae of the type Parapleurolophocerca, similar to
the original description, i.e. presenting an evident ventral sucker and
tail with lateral finfolds throughout its length, reports are less common.
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Fig. 1. Cercariae of type Pleurolophocerca (A: Cercariae Indicae III, B: Cercariae Indicae VII, C: Cercariae Indicae VIII) and Parapleurolophocerca (D: Cercariae Indicae
XXXI, E: Cercariae Indicae L) described by Sewell (1922) from India. Scale bar: 100 pm. Modified from Sewell (1922) [3].

Among these we can include Cercaria beatifica found in China [23],
Cercaria melanoides in South Africa [24], unidentified larvae found in
Japan and China [25], Cercariae atomica from Belgian Congo [26],
Cercaria atomica kivuensis reported in Democratic Republic of the Congo
[16] and Cercariae sp. IV Kerala. reported in India [27]. To the best of
my knowledge, none of these cercariae were linked with their re-
spective adult parasites. A cercaria of Parapleurolophocerca type as-
sociated with the life cycle of the plagiorchioid Astiotrema monticelli
Stossich, 1904 (see in [28]) was a doubtful report, given several bio-
logical inconsistences, as discussed by Besprozvannykh et al. (2015)
[29]. Currently, a definitive confirmation that larvae of the type Para-
pleurolophocerca are produced by members of the superfamily Opis-
thorchioidea is lacking. However, the morphology of the rediae de-
scribed for some of these larvae, as well as similarities with larvae of the
type Pleurolophocerca, suggest that this relationship is probable, and
this can be confirmed by future experimental life cycle or molecular
phylogenetic studies.

Aiming to standardize parasitological terms and scientific commu-
nication related to larval trematodes, I suggest that use of the term
Parapleurolophocerca be discontinued, especially for larvae of the
subfamily Haplorchiinae. Instead, the use of the name Pleurolophocerca
is here encouraged for the cercarian types produced by most re-
presentatives of Opisthorchioidea. The rescue of this discussion and the
reestablishment of the use of these terms as originally coined is a re-
cognition of pioneering works that have leveraged our knowledge on
morphology and biology of larval trematodes.
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