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The assumption that the evolutionary success of parasitic worms is due to the multifunctionality of their cells, acquired during the transition to a parasitic lifestyle, is

discussed.

In a Critical comment, Wright [1] correctly noted that a
condition of successful evolution of any group of animals
is dynamism of cellular populations and, consequently,
tissue capacity for remodeling and restoration by migration
to them and/or by division of the constituting cells. Such
dynamism of cell composition, characteristic of many groups
of highly organized animals, facilitates adaptive responses to
“evolutionary pressures”, which results in the evolutionary
progress of species. However, as is known, some invertebrates
are distinguished by the constancy of their cellular composition
(the so-called euthelia, and renewal of cellular populations
in such animals is either absent or carried out within certain
limits (i.e., until maturity). Nematodes, at least those that are
parasitic and soil-dwelling [2], are one of the most successful
evolutionary groups, based on both species number and number
of individuals, and are referred to those animals. The question
arises of how those nematodes manage to adapt to diverse life
conditions, including parasitism, and if their mechanisms of
cellular population replenishment and/or renewal are restricted
or completely absent throughout the majority of ontogenesis?

Wrightsuggested that the “evolutionary success” of parasitic
nematodes can be mainly attributed to the multifunctionality
of their cells. As an example, he mentioned some tissue and
organ systems, the function of which had changed in the

process of nematodes’ evolution from free-living to parasitic
lifestyle: epidermis of the body wall, digestive system, and
somatic musculature. In this Critical comment, I will stop on the
epidermis.

The nematodes, which are paucicellular in free-living
forms, have an epidermis, which is organized as a syncytium
in many parasitic forms, particularly in older larval and
adult individuals [3]. According to Wright, syncytial
construction provides physiological uniformity of tissue
and excludes intercellular junctions, which are locations of
possible infiltrations. Functions of such epidermis, as Wright
considered, include synthesis, secretion, and regeneration of
cuticle, in addition to reserving of necessary materials, body
wall permeability regulation, and osmotic regulation of an
organism’s internal environment. Two aspects should be
given special attention. First, listed functions are obviously
characteristic of the cellular forms of epidermis and, thus,
should not be considered as unique, inherent exclusively to
the cover syncytial tissue, and just of parasite organisms.
On the contrary, that functional spectrum underlines the
multifunctionality of any dermic epithelium caused exclusively
by its border location. However, one should not exclude the
possibility of other functional peculiarities that are exclusive
to the syncytial cover of nematodes.
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The second aspect mentioned by Wright was that there
is a tendency of cellular epidermis to transform into a single
structure, which is directly associated with the conversion of
animals to a parasitic lifestyle. Compared with nematodes, this
trait is more obvious in parasitic flatworms, and the epidermis
(tegument) is multifunctional, which reflects their way of life.
In particular, the cestode tegument has “standard” functions
(e.g., protective, skeletal) that are characteristic of free-living
animal cellular epidermises, and carries out several atypical
functions (e.g., digestion, absorption of necessary materials,
enzyme synthesis and secretion, and metabolite excretion) [4].
Trematode tegument possesses the same diverse functions
[5]. Such multifunctionality is one reason why the epidermis
of those parasitic worms is considered a unique tissue and
therefore called “tegument”. Owing to the diversity of its
functions, the tegument is an organ, though it represents a
multinuclear cell in form. Functionally, flatworm tegument
is similar to the acanthocephalan epidermis; therefore,
despite some morphological differences from the cover of
Plathelminthes (acanthocephalans have symplastic, flan
worms — syncytial tegument), the acanthocephalan epidermis
is also named as tegument [6,7].

Another clear example of cellular multifunctionality among
flatworms and acanthocephalans rarely attracts the attention
of experts. Muscular cells in these animals are usually referred
to as nonstriated muscle cells; however, they substantially
differ from typical smooth muscle cells, which latter based
on morphological and functional peculiarities. Muscle cells in
flatworms and acanthocephalans are involved in contractile
function, a considerable portion of basal plate synthesis, and
intercellular material synthesis [8]. Recent studies have shown
that the muscle elements that make up the internal organs
of acanthocephalans, or more precisely, their walls, such as
the ligament, as well as the organs of the female and male
reproductive systems, are characterized by intensive synthesis
of intercellular material in the form of bundles of filaments
[9-11]. To some degree, that peculiarities are similar to the
known ability of typical smooth muscle cells to synthesize
intercellular matrix [12], but they may be more expressed in
worms that lack typical connective tissue. For this reason, as
well as because it is observed in free-living turbellarians [13],
such multifunctionality of muscle cells can hardly be due to the
transition to parasitism.

On the other hand, in the same cestodes, transformations
of myocytes of the suckers are described, for example, the
complication of their contractile apparatus, according to
the author, due to the unique, parasitic lifestyle [14] and,
undoubtedly, expanding the range of functions performed
by myocytes. Thus, it can be assumed that the complication
of tissues, at least in helminths, in some cases may be a
consequence of the transition to parasitism, in others, it may
be more general and reflect the natural process of evolution.

In conclusion, I highlight that Wright [1] addressed
a fundamental, but little-discussed problem of tissue
organization in lower multicellular animals. A study of ways
and mechanisms of tissue transformation caused by the unique
parasitic lifestyle, especially in endoparasitic animals, will
undoubtedly facilitate a more comprehensive understanding of
the unique phenomenon of parasitism.
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