Chapter 5

General classification of Parasites, Characters of various
Phyla: Protozoa, Arthropoda,
Platyhelminths,Nemathelminths, Acanthocephala
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Protozoa Arthropoda
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and hyaline in appearance. The endoplasm contains granules, vacuoles, and sometime pigments.
Protozoans move by gliding or by the help of pseudopodia, cilia or flagella. Nutrition of protozoa may
be holophytic, holozoic, and saprozoic. Reproduction of protozoa may occur by asexual process i.e.,
binary fission, schizogony, budding, endopolygony endodyogeny, or by sexual means i.e., conjugation,
syngamy, gametogony. At present more than 65, 000 species of protozoa have been identified. While
majority of them are free living, nearly 7000 species are parasitic to vertebrates and invertebrates.
Some of them remain as commensals. Comparatively, only a few number of protozoans have true
veterinary and medical significance.

Salient differences between Protozoa and Protophyta

Protozoa Protophyta
|Protozans have a well defined nucleus |Nuclear material is scattered in cytoplasm
Protoplasms are bounded by a non —rigid cell [[Protophyta are bounded by a fairly rigid cell wall
membrane called periplast made of cellulose.
Protozoan nutrition is holozoic, i.e., utilize Nutrition is holophytic, i.e., prepare their own food by
preformed food the help of photosynthesis in the chloroplast
Divide longitudinally mostl, with certain Divide transversely to the longitudinal axis of the
exceptions like in ciliates body.

Classification of Protozoa

Due to the newer findings on the morphology, life cycle, cytology, electron microscopy,
biochemistry etc. of the Protozoa, the classification has been constantly changed. While the relation to
the gene pool of the population is based to categorize the Genera, the Species classification is based on
the differences in morphology, physiology and behavioural aspects. The DNA and protein determines

the validity of a species. Polysaccharides leads to Genera and lipids leads to individual species.

Some important Classes under the sub-kingdom Protozoa of veterinary
importance:-

Sub-kingdom : Protozoa Goldfuss, 1918 emended von. Siebold, 1845
Phylum : Sarcroastigophora Honigberg and Balamuth, 1963
Sub-phylum : Mastigophora Diesing, 1866

Class : Phytomastigophorea Clakins, 1909

Class : Zoomastigophorea Clakins, 1909
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unsegmented and leaf like in appearance. Trematodes do not have a body cavity and the internal organs

are embedded in a parenchyma. They have some adhesive structures known as suckers with which they

attach the internal organs of their hosts. They have a mouth which leads to a muscular pharynx,
oesophagus and an intestine that divides into two branches (in some species, the branching may be very
high and complex) and ends into two blind sacs. Trematodes have no anus and digestive system is
incomplete. The unit of excretory system in trematode is known as flame cells. Ducts arise from the
flame cells unite to form a common excretory duct leading to an excretory bladder which opens
posteriorly. The reproductive system of trematode is hermaphroditic except in the Family
Schistosomatidae in which the sexes are separate. The life cycle pattern varies in different sub-classes
i.e., direct in Monogenea, and indirect in Digenea. The Class Trematoda has three Subclasses, i.e., 1)

Monogenea, 11) Aspidogastrea and iii) Digenea.

Characters of the Sub-class Monogenea
Species under this Sub-class are ecto-parasites to cold blooded aquatic
vertebrates like fish, amphibians and reptiles. Life cycle is Direct, requires no intermediate host. Have

no veterinary parasitological significance.

Characters of the Sub-class Aspidogastrea
Species under this Sub-class are parasitic to fishes, turtles, mollusca and

crustaceans. Have no veterinary parasitological significance.

Characters of the Sub-class Digenea

The shape and size of Digenean trematode varies in species that belongs to
different Families. In general they are dorsoventrally flattened and leaf like (Fig. 5). In the Family
Schistosomatidae, the worms are long, thin and hair like. Body is covered by a thin membrane, known
as tegument. In some specimen, the tegument is spiny. Tegument is a metabolically active structure.
Digenetic trematodes have two organs of attachment known as suckers. Usually, the anterior sucker is
placed at the anterior part of the body. The position of posterior sucker varies in different species. The
posterior sucker is also known as acetabulum. They have an incomplete digestive system. It starts with
mouth that leads to a pharynx, oesophagus and then it divides into two and then runs posteriorly which
ends as blind caeca. In some forms, each intestinal caeca may again divide and sub-divide into a
complex caecal branching. Anus is absent. The unit of excretory system is known as flame cells. Ducts
arising from flame cells unite to form a common duct that leads to an excretory bladder which opens
posteriorly. They have a primitive nervous system, sense organs are absent in adults, the larval stages
have patches of pigment known as eye spots in the anterior part of the body. Digenetic trematodes are
in general heprmaphrodites, except in the Family Schistosomatidae , where the sexes are
separate(Fig.6). All the Digenetic trematodes have indirect life cycle, i.e., they require at least one
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Fig.9. Example of Secernentia, Ascaris lumbricoides (large round worm
of human being)

Characters of the Sub-class Adenophorea (Aphasmidia) :
Species under the sub-class Adenophorea (Aphasmidia) have no
phasmids. Oesophagus is cylidrical. Caudal papillae are absent. Eggs of the parasite has plugs at both

the ends with an unsegmented embryonic mass inside(Fig.10).

Some important Family under the sub-class Adenophorea (Aphasmidia) of veterinary
importance:

Phylum : Nemathelminths Schneider, 1873

Class : Nematoda Rudolphi, 1808

Sub-class : Adenophorea Chitwood 1958

Order : Enoplida Schuurman, Stethoven and Delenerz, 1933

Superfamily : Trichuroidea Railliet 1916
Family : Trichinellidae Ward, 1907

: Trichuridae Railliet, 1915

: Capillaridae Neveu-Lemaire,1936
Superfamily : Dioctophymatoidea Railliet, 1916

Family : Dioctophymatidae Railliet, 1915



Fig. 10. Example of Adenophorea (7richuris trichuria , human source)

Class :Nematomorpha
Worms of this class is known as hair worms or Gordiacea. Neither the adults, nor the

larvae of these worms are parasitic to domesticated animals.

Class: Acanthocephala

Acanthocephalans are also known as thorny headed worms. They have a cylindrical

body with thick body covering. They have a retractable proboscis at one end of the body covered with
spines. Alimentary canal is absent. They have flame cells. The sexes are separate and the life cycle is

indirect , i.e., requires at least one intermediate host.

Important genera under the class Acanthocephala of veterinary importance:

Class : Acanthocephala Rudolphi, 1808
Order : Archiacanthocephala Meyer, 1931
Family : Oligacanthorhynchidae Meyer, 1931
Genus : Macrocanthorhynchus Travassos,1916
Species : hirudinaceus
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