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The term Platvhelminthes was first pr

to0 understand animal evolution. - B 4
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Box 23.1 Primitive characters of ljlatwo. h . iy \

( species and has following three primitive Chamcte,-:,

Phylum Platyhelminthes contains about 13,00
A hsence of circulatory system. _
jon.

> The use of cilia rather than muscles for locomot

i Presence of protenephridia.

These features are now believed to be the result of small body size.

23.1 GENERAL CHARACTERS

Phylum Platyhelminthes is characterized by the following characters:

ali

I. Multicellular body shows organ grade organization.
2. Platvhelminthes are bilaterally symmetrical and dorso-ventrally flattened.

-

3. They are triploblastic worms, i.e., their body is derived from three embryonic gem |;
namely ectoderm, mesoderm and endoderm.

4. Body shape varies from moderately elongated flattened shape to long flat ribbons and |
like.

5. Most parasitic flatworms are white and colourless; some of them derive colour from the sz

food. The free-living forms are brown, grey, black or brilliantly coloured.
6. Animals have soft bodies and are unsegmented.

7. Anterior end of body is differentiated into the so called head

8 C & cton are 'lchnt ']nd h' l) O ‘l)( le S]I(,Il as Sp. 2
. aux ¢ drd 'lr[S SUC 'h]\‘

9. Body is covered with syncytial or single
In parasitic forms (trematodes
with cuticle.

i layered, 'paﬂly ciliated epidermis (e.g T“fbcnii_.v
stodes) epidermis is absent and the body i8 @
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sat vanch UI“.\:L?“‘\'\'I\;‘ secrelions . o .
P Rod e secretions, organs of attachment and adhesion (e.g., hooks and suck
_resent. Body surtace o P . -g., N0OKs and suckers
e pit ) ce of tlatworms bears two kinds of glands: 1 Cy: i uckers)
frontal glands) which secrete slime; 2 Eosinophil \ | .]' - Cyanophilous glands

e . y o K ous glands (¢ ¢, ¢ i
yrgans) which secrete adhesive substances ¢, glanduloepidermal

hesi e ¢
- 18 (yprcally the ening
- mouth \1 ypiC illy the only opening to the digestive tract when the latter It

g ] ) ‘ . - |
4 o slit-like mo ith appears s it ~F dUer 1s present. 1 he
und or slit-hk uth appears at the site of blastopore (called protostomis f :
wwhere on the mudventral surface. A
qrue body cavity or coelom is absent; so they are ¢

; 8 are called acoelomates. S

g e the) : ates. Space between the
gans 1s filled with a loose mesodermal tissue called parenchyma or mc\'enc;l : k
~nchyvma helps ininte ‘ ‘ 1als fi | ‘ i
renchy ps in internal transport of materials from cell to cell distribution. Parenchymal

e

e fluid 1s typically circulated as -ul:
sue fluid is typrcally circulated as muscular movements squeeze and distort the parenchyma
: L -

e svstem 1s totally abse “Apl ,
s H\I i, l'\m‘m.\\mld and tapeworms but in other flat worms it consists of
hanvnx and blind and highly branched intestine. It is incomplete due - .

b <necial orean for respiratory s incomplete due to absence of anus.
P special organ lor respiratory exchange or transport occurs. Respiration is aerobic in
Marmans But an: " e S. SPIre |

ans but anaerobic 1n parasitic flatworms (see Box 23.2)
Box. 23.2.

cem~ th > oy e g o :
ans. the aerobic respiration releases ene 1 i iti
e8] leases energy mainly by a cyanide-sensitive system,

ichydrogenation, hydrogen 1s Sforred by : _
o A \‘} 1. hydrogen is transferred by a cytochrome-oxidase system to the final

v oxveen. A small cyanide-resis e L ST . e y

- oxvgen. A small cyanide-resistant fraction is probably maintained by iron-free oxidases

Jhic respIiratio yramsite fla - - i N ;

DIC ...; P alion Ol | L‘u ..51[.1g flatworms involves :ll_\COgCn ngl’Jd.][mn and formation of carbon

- ous organic acids. Different species release different combinations of acids, which

rsity among the array of respiratory enzymes.

uived

tyhelminthes are ammonotelic, releasing their nitrogenous waste in the form of ammonia

sretory system consists of single or paired protonephridia with flame cells or solenocytes

tonephndia are absent in Acoela (see Box 23.3). ’
Box. 23.3.

< 2 hollow cell that has a tuft of vibratile cilia. The protonephridium has traditionally

""" s a primitive precursor to more complex structures of excretion seen in higher

Uil Ul D«

brates (Wilson and Webster, 1974). Recent w ork indicates, however, that rather than being
. protonephridia are a unique solution to the filtration of extracellular fluid in a body
1 or blood-vascular system (Ruppert and Smith, [985). In this case. the
ody tluids into the

no CocCiv

must actively transport selective materials out of the b

onephridial weir (=river dam).

like nervous system. The main nervous system consists

tworms contain a primitive ladder-
and one to three pairs of longitudinal nerve cords

a pair of cerebral ganglia or brain
ected to each other by transverse COMMISSures.

ans such as photoreceptors (for light reception),
ptors (for touch reception), rheoreceptors
for orientation to gravity). Sense organs

ellarians have a variety of sensory 0rg
moreceptors (for food recognition), tangorece
orientation to water currents) and statocysts (
greatly reduced in parasitic forms.

¢.. hermaphrodite or monoecious.

gs are mostly united, I
fission in many freshwater [urbellaria.

ual multiplication takes place by
xogenous budding is common in some

orms have a remarkable power of regeneration.
lighly evolved in most of the

Endogenous

lapeworms.

roductive system is complex and | orms. Flatworms produce
types of eggs: 1. Endolecithal or entolecithal ova with yolk reserves stored 1n the egg

lasm: 2. Ectolecithal ova arc free of yolk but encapsulated with special yolk cells

ining the needed food reserve (Fig. 23.1).
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. , {18
24, Fertilization 18 internal. I

fertilization n Cestoda.

nucleus

plnsmn

EHIO'PC\Ih.ﬂ t‘gg

Fig. 23.1. A— Entolecith

25. Development may be dir
one or more hosts. Digenet

host and an intermediate host. ¥

26. Phenomena of parthenogenesis and
Alternation of generation of metagen
r free-living or ecto-

27. The flatworms are eithe

membrane

ect (Turbcllaria) or
ic life cycle (eg

CH‘SS"C

fono
polyembr
esis 1S a

ilization !

al (yulk-cuntuining
indirect. Life cycle is complicateq
Fasciola) involves a primary (,

genetic life cycle involv'es only one g fhy,
Jony are COmMON n ematodes g,
Iso found in some cases (e.g., Fgq..
or endocommensals or endopargg,

n Turbellaria and Trcmatod
4

Ectolecithal egg in capsylg

) egg; B—Ectolecithal egg,

ln',.(

23.2 OUTLINE CLASSIFICATION

Phylum Platyhelminthes

Classes (4)

-

1. Tugbellaria

Groups (2)

2. Trematoda

3. Monogenea

-

4, Cestoda

Examples:

Class 1. Turbellaria

Polvstomoidella,
Polystoma

1. Archoophorans

Orders (6)

1. Acoela
Examples: Convoluta,
Afronta,
Amphiscolops
2. Nemertodermatida
Example: Nemertoderma
3. Macrostomida
Examples: Macrostomum,
Microstomum
4, Haplopharyngida
Example: Haplopharynx
5. Catenulida
Examples: Catenula,
Stenostomum
6. Polycladida
Examples: Notoplana,
Leptoplana

2. Neoophorans

Orders (5)

1. Lecithcepitheliata
Example: Proforhyncss
2. Prolecithophora
Example: Hydrolimax
3. Proseriata
Example: Octopland
4. Rhabdocoela
Example: Mesostoma
5. Tricladida
Example: Planaria
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Class 2. Trematoda
Subclasses (2)

|

1. Digenea
] Orders (2)

r/,/ 2. Prostomata

'nﬂmm“’ o )

1, Gastror Examples:

E\umr‘l‘ Jopsis Schistosoma,
s o 1dit - g

Bucepmers Fasciola

Class 4. Cestoda
Subclasses (2)

-

2. Aspldogastrea
Examples:
Cotyaspis,
Aspldogaster

e

1 Cestodaria

|

Ord'.‘h ( 3 )

|

| ‘\mph”ini
Example:
. Gm»cm)hdu /
1 E"._}m'ﬂ,:‘? Gvrocolvie
3 Biporophyllida
- Example: Biporop

dea
{mphilina

lI'\'/t'J cus

23.3 CLASSIFICATION
include

s 1. Turbellaria
(L., turbella = a little string)

bottom dwellers or benthic, living in sand or mud.

the Lake Baikal triclad, Rimacephalus arecepta).

3.Body is covered with a cellular or syncytical epidermis.

the cilia can thrust,

|

2. Eucestoda

Orders (5)

1. Tetraphyllida
Example: Phyllobothrium
2. Trypanorhyncha
Example: Tentacularia
3. Pseudophyllidea
Example: Diphyllobothrium
4. Protocephaloidea
Examples: Ophiotaenia,
Protocephalus
5. Cyclophyllidea
Examples: Tuenia,
Echinococcus,
Moniezia

phylum Platyhelminthes is divided into four classes of worms. Three classes are entirely parasitic
\de the Trematoda, the Monogenea and the Eucestoda. The fourth class, the Turbellaria,
Jiving and is certainly the group from which arose the ancestors of three parasitic classes.

. Mostly free-living and carnivorous ciliated flatworms; a few are parasitic.
. They are either aquatic, may be freshwater or marine, or terrestrial. Most aquatic forms are

3. They are mostly small but range in size from microscopic to more than 60 cm long (e.g.,

.Body is unsegmented, dorsoventrally flattened and leaf-like, rounded or oval.

6. Terrestrial species have strong epidermal ventral cilia and weak or no dorsal ci!ia. Epldcr'mls
ofthe ventral surface contains many unicellular cyanophilous or slime glands. Slime secretions
tend to lubricate the surface; they increase water viscosity and provide resistance against w

hich

7: Suckers are absent, but adhesive organs are abundantly present. |
' Epidem‘al and subepidermal glands also form rhabdites. A rhabdite .is a r('Jd—shaped secretion,
nucroscopically composed of successive lamellae (Fig. 23.2). Rhabdites dissolve rapidly when
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13.

14.

Class 2. Trematoda

l.
2. They are ectoparasites or endoparasites

. Digestive syste

. most turbellarians,

extruded. '
chcmicals.

is either absent

_They do excretion y
_They haved variety of sensory orgad-
touch, water

for light,

ns or receptors
or palance)-

currents and gravl

occurs by
on), architomy =

rodite. Life cycle is
simple. Development is direct in

but some polycl-
free-swimming larvae
Jankton (planktotro-
ae are of two types:
ving four arms 0T
s larvae (having
). The larvae
into

ads produce
that feed on p
phic). These larv
Goette’s larvac (ha
lobes)-and Mueller
eight arms) (Fig. 23.3
become metamorphosed
juvenile.

About 3000 species 0

(Gr., trematodes = having pores)
They are commonly called flukes.

f turbellarians have been described.

Outh! pha

like (

Fig. 23.3. Direct an

Scanned wi

ryn and intestine. Anus is not fg
Rhabdocoela) or branched, 4

d indirect development ' i

dy wall of a turbellarian; g '
, o ‘
.
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Y/ .. Lt : : . shandit 2 0 1 -]
et : thout epide - i \
VW‘” f o wall i8 W1 pidermis and cilia; instead b 27y,
., b0 8 co
. l'l“.’ eloped suckers Vereq Wity
d lli"lc' (ain well dev ' thicy
-l nté . 4 .
'L'll“y c0 plete digestive system lacks anus byt contains moyg,
5, l o inc? ? Dharynx and p
el ra
i gn“’"“n ‘ ll]o,;tly 4
rhey - (ain single ovary an IWO Oor many testes,
ﬂ. )n e . . .
ey cf{ yistory may be simple or complicated including many larva £
ile ™ orms,

. nch
monoecious or hermaphrodite. -

chfl )
: flatworms which are mostly ecto.
. includes Haty ) or end : :
("ssﬂnscl‘ S;:hcki amphibians and reptiles (turtles), Oparasites of aquatic vertebrates
« 113 ]

J. a8

sll"lf s 4 is Jorsoventrally flattened and Composed of 3

. Theif Skcf is either absent or weak. Instead of it 5 pair of
. I SU
0" cent.
2T oresen . : .
e P 4 of body is provided with large posterior atta

or €n chment o {
: Posuﬂ;’;r‘ Haptor bears hooks and suckers, allowip rgtzncc;..a lled Opisthaptor
or h. in of fast-moving host. g tenaciously to

ead, trunk anq haptor.
adhesive plands (head organs)

g the parasite

pores are paired and situated anteriorly on the dor.

. . solateral si .
; pxcretory bladder is associated with each pore. Isides. In some species

g yrinary

! They haYC
'0\,31 testis

yale and female gonopores are usually separate.
1.

puring copulation, there is g mutual.ext.ihange of sperm being passed into single or paired
B agina. Males use @ protrusible penis-like structure bearing hooks in copulation,
g, Their life cycle includes only one host (there is no intermediate host).
{0, One €28 (by way of a free-swimming ciliated larva called oncomiracidium) gives rise to
.only one adult worm. Hence the name monogenea, meaning “one generation.”
pxamples. Polystomoidella oblongum (parasite in urinary bladder of turtles); Benedenia melleni

(ectoparasite of fish); Polystoma integerrinum (endoparasite of urinary bladder of frogs and
toads); Dactylogyrus vastator (ectoparasite on the gills of freshwater fishes).

complex hermaphrodite reproductive System. Most contain a single circula
and a single ovary and extensive vitellaria, f¥ar or

iss 4, Cestoidea (Cestoda)

(Gr, kestos = girdle + eidos = form)

. All are highly specialized endoparasites of vertebrates, commonly called tapeworms.

2 Body is flattened and ribbon-like.

J.Body is without epidermis and cilia but covered by a syncytial tegument (cuticle) having
microvilli-like projections called microtrichia. Microtrichia plays a vital role in active transport
®food molecules of various carbohydrates and amino acids. '

: Ef;‘ 'Otlmpe\v.onns is differentiated into scolex, neck afxd bOdgicir;::::;t i

extzzlal; aPm\'lded with adhesive structures (hooks, suckers) W

6‘ . & . . .
Neck i very short and narrow. It is proliferative giving r®

e to the body or strobila. Neck
pstriction.
o dding new proglottids to body by mitotic growth followed by transverse O
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