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Cacing pipih (flatworms) termasuk cacing pita 
(tapeworms) , Planaria dan Flukes
memiliki simetri bilateral dan pusat sistem saraf
yg memproses informasi dr struktur sensori.
Tidak memiliki rongga tubuh (Acoelomata) atau 
organ yg terspesialisasi utk transportasi

Some lophotrochozoans develop a 
structure called a lophophore, a 
crown of ciliated tentacles that 
functions in feeding

While others go through a 
distinctive stage called the 
trochophore larva
Other members of the group have 
neither of these features. Few other
unique morphological features are 
widely shared within the group







KLASIFIKASI 
PLATYHELMINTHES







BODY FORM

 Bilateral symmetry; 
definite polarity of anterior 
and posterior ends

 Body flattened 
dorsoventrally

 Adult body three-layered 
(triploblastic)

 Body acoelomate
 In marine, freshwater, and 

moist terrestrial habitats
 Turbellarian flatworms / 

Planarian are mostly free 
living; Infraclasses 
Monogenea, Trematoda, 
and Cestoda entirely 
parasitic

 No Respiratory, circulatory, 
and skeletal systems



EPIDERMIS AND MUSCLE

 Epidermis may be cellular or syncytial (ciliated in some)
Rhabdites in of most Planarians  swell and form a protective mucous
sheath around the body when discharged with water
Syncytial Tegument (“skin”) in Monogenea, Trematoda, Cestoda 
syncytial : many nuclei are enclosed within a single cell membrane , tanpa
cilia (in Adult)

 Most turbellarians/ Planarian have dual-gland adhesive organs in the
epidermis  consist of three cell types: viscid (sticky glutinous) and
releasing gland cells and anchor cells

 Tegument is sometimes called the neodermis, resistant to the immune
system of the host in endoparasites & resists digestive juices in tapeworms

 Muscular system: primarily of a sheath form and of mesodermal origin;
layers of circular, longitudinal, and sometimes oblique fibers beneath the
epidermis

 Parenchyma cells developed from mesoderm, fills the spaces between
muscles and visceral organs.



EPIDERMIS AND MUSCLE



EPIDERMIS AND MUSCLE



 Gut incomplete, absent in 
Cestoda (depend on host 
digestion, and absorption is 
confined to small molecules from 
the host’s digestive tract).

 Platyhelminth digestive systems 
include a mouth, a pharynx, and 
an intestine

 The intestine has three many-
branched trunks, one anterior and 
two posterior.

 The whole forms a gastrovascular
cavity lined with columnar
epithelium

 Extracellular digestion (proteolytic 
enzymes).

 Undigested food is egested 
through the pharynx.

DIGESTY AND EXCRETORY  



DIGESTY AND EXCRETORY  

Marine flatworm showing (A) dorsal view (B) cut away view of digestive system (C) Pharynx 
extended for eating in a cut away view (D) Pharynx retracted in a cut away view



 The osmoregulatory system 
consists of 
PROTONEPHRIDIA
(excretory or 
osmoregulatory organs 
closed at the inner end) 
with FLAME CELLS.

DIGESTY AND EXCRETORY  

Most metabolic wastes 
removed by diffusion 
across the body wall.



DIGESTY AND EXCRETORY  



• The nervous system consists 
of a ladder-like network of 
nerves

• Nervous system consisting of 
a pair of anterior ganglia with 
longitudinal nerve cords 
connected by transverse
nerves and located in the 
mesenchyme in most forms

• Sense organs include 
STATOCYSTS (organs of 
balance) and ocelli

• Large OCELLI – light sensing 
organs.

• The auricles contain 
chemoreceptors that are used 
to find food.

NERVOUS SYSTEM



 ASEXUAL REPRODUCTION:
fragmentation (fission) and 
other methods as part of 
complex parasite life cycles

 SEXUAL REPRODUCTION: 
reproductive system complex,
usually with well-developed 
gonads, ducts, and accessory
organs; internal fertilization

 Most forms Monoecious
(hermaphroditic)

 Development direct in free
swimming forms and those with 
single hosts

 Complicated life cycle often 
involving several hosts in many 
internal parasites

REPRODUCTION

In some fissioning forms individuals may 
remain temporarily attached, forming 
chains of ZOOIDS



REPRODUCTION



REPRODUCTION







Subphylum Catenulidae
ORDER CATENULIDA Meixner, 1924
 Pharynx simplex, simple gut and poorly

differentiated parenchyma
 Vegetative reproduction via paratomy
 Specimens are often found with many zooids

forming chains
 Usually lacking statocyst
 Unpaired protonephridial system arising caudally

and running dorsally forward and then ventrally
backwards to discharge posteriorly.
 Eggs entolecithal (yolk is stored within the oocytes),

testes dorsal with penis antero-dorsal, male organs
often lacking.
 Free-living, freshwater (marine groups have been

described)
 Single Order : Catenulida

FAMILIES
Catenulidae Graff, 1905
Chordariidae Marcus, 1945
Stenostomidae Vejdovsky, 1880
Retronectidae Sterrer and Rieger, 1974
Tyrrheniellidae Riedl, 1959



Identification key to the genera of Catenulida (Larsson, 2008)



Identification key to the genera of Catenulida (Larsson, 2008)



Subphylum Rhabditophora

 Characterized by the presence of lamellated rhabdites, rodlike 
granules secreted in the cells of the epidermis and consisted of 
concentric lamellae.

 They are absent in the clade Neodermata (epidermis  syncytium in 
adult)

 Duo-glandular adhesive system. It is a structure of the epidermis 
containing three different cell types: anchor cells, adhesive glands 
and releasing glands. 

 The adhesive glands secrete an adhesive substance that attaches the 
anchor cells to a surface, while the releasing glands secrete a 
substance able to release the anchor cells from surfaces.

 That systems allows rhabditophorans to adhere and release quickly 
from the substrate, even several times in a second

 The secretory organs of rhabditophorans, the protonephridia, also 
have a unique anatomy in which the flame cells



Class Macrostomorpha
Order Haplopharyngida

 Order Macrostomida
 With pharynx simplex and simple gut
 Brain not encapsulated, without 

statocyst. Paired protonephridia
 Eggs entolecithal, female gonopore 

anterior to male (separate or into a 
common atrium); testes compact, male 
canal passes directly posterior to 
gonopore, usually with a hard stylet

 Free-living, marine and freshwater.

Families

Dolichomacrostomidae Rieger, 1971
Macrostomidae Beneden, 1870
Microstomidae Luther, 1907



Class Neoophora
Subclass Eulecithophora
Infraclass Adiaphanida

 Usually free-living forms with soft, flattened 
bodies; covered with ciliated epidermis 
containing secreting cells and rodlike bodies
(rhabdites)

 Mouth usually on ventral surface 
sometimes near center of body

 Mostly hermaphroditic, but some have 
asexual fission. 

 Planarians or triclads are widely distributed, 
common, and diverse. While chiefly found 
in freshwater ecosystems they also can be 
found in marine and terrestrial 
environments.

 Systematists have traditionally recognized 
three major groups of triclads: Paludicola 
(freshwater planarians), Maricola (marine 
planarians), and Terricola (land planarians), 
but some propose a fourth planarian 
infraorder Cavernicola (Carranza et al. 
1998).





Class Neoophora
Subclass Eulecithophora
Infraclass Rhabdocoela

 About 1700 species described worldwide
 Most of rhabdocoels are free-living organisms, 

but some live symbiotically with other animals
 All rhabdocoels have a bulbous pharynx
 Most rhabdocoels are freshwater organisms, 

some terestrial
 Some groups are predators. Others feed on 

algae and may incorporate them in their 
tissues

 Protonephridia paired when present; With 
anterior brain and ventral nerve trunks 
(usually one main pair) with cross 
connections, without statocyst

 Gonads with a tunica and mostly with 
ducts; testes usually compact, eggs 
ectolecithal, ovaries separate or sometimes 
joined to vitellaria (ovo-vitellaria): sexually 
reproducing, often with a uterus



Class Neoophora
Subclass Neodermata
Infraclass Cestoda

 Infraclass of tapeworms
 1000 species parasitic
 Long flat bodies
 Lack a digestive system
 Well-developed muscles 
 Excretory system and nervous system are similar to 

other flatworms
 SCOLEX, for attachment to the hostprovided with 

suckers or suckerlike organs and often with hooks or 
spiny tentacles 

 Linear series of reproductive units or PROGLOTTIDS
 The chain of proglottids called a STROBILA
 Germinative zone just behind the scolex where new 

proglottids are formed
 Each proglottid contains a complete male and female 

reproductive system, and during mutual cross-
fertilization, sperm from each strobila is transferred to 
the other.





 Nervous system of T.
solium consists of two
small cerebral ganglia in
the scolex connected
together by a thick
transverse nerve band
and by the dorsal and
ventral commissures. All
these structures together
are referred to as the
brain complex.



 The metabolic waste products like fatty acids, organic acids, etc., are
removed by the excretory system.

 This system is said to regulate the fluid contents of the body of Taenia,
hence, also regarded to be osmoregulatory in function.



 Tapeworn is Monoceous
 Two proglottids from the same 

individual may fertilize one 
another
 The shelled embryos form in 

the uterus of the proglottid
expelled through a uterine pore 
or the entire proglottid is shed 
from the worm as it breaks free 
at zones of muscle weakness 
between each proglottid

 Segmentation of tapeworms is
best considered a replication of 
sex organs to increase 
reproductive capacity & is not 
homologous to the 
metamerism





MALE REPRODUCTIVE ORGANS

 Numerous testes are scattered throughout the proglottids
 Testes produce sperm
 Move into the copulatory organ cirrus through a duct system
 Cirrus/ Penis opens through a genital pore
 The male system of a proglottid matures before the female system
 Copulation occurs with another mature proglottlid of the same tapeworm or with another

tapeworm in the same host.



FEMALE REPRODUCTIVE ORGANS

 Single pair of ovary in each proglottid. It produces eggs. Sperm are stored in a seminal
receptacle.

 They fertilize eggs as the eggs  Oviduct  Vitelline Gland (yolk gland)  Otype
(expanded region of the oviduct, forms capsules around the eggs, surrounded by the
Mehlis’ gland. This gland helps in the formation of the egg capsule)

 Most tapeworms have a blind- ending uterus. The eggs are stored in the uterus.







 No special sense organs but do have sensory endings 
in the tegument that are modified cilia
 Microtriches (sing. microthrix ) greatly enlarge the 

surface area of the tegument, which is a vital 
adaptation for a tapeworm since it must absorb all its 
nutrients across its tegument



http://tapewormdb.uconn.edu/
VISIT:



Taenia saginata



Taenia solium













Class Neoophora
Subclass Neodermata
Infraclass Monogenea

 Body of adults covered with a syncytial tegument without 
cilia

 Body usually leaflike to cylindrical in shape; posterior 
attachment organ with hooks, suckers, or clamps, usually in 
combination

 Monoecious; development direct, with single host and 
usually with freeswimming,

 Ciliated larva; all parasitic, mostly on skin or gills of fish. 
Examples: Dactylogyrus, Polystoma, Gyrodactylus.

 few are found in the urinary bladder of frogs and turtles,
and one parasitizes the eye of a hippopotamus

 Egg hatches to produce a ciliated larva (oncomiracidium),
that attaches to its host. oncomiracidium bears hooks on its 
posterior, which in many species become the hooks on the 
large posterior attachment organ (opisthaptor) of the adult

 Force of water flow over the gills or skin, adaptive 
diversification opisthaptors in different species









Class Neoophora
Subclass Neodermata
Infraclass Trematoda

 Body of adults covered with a syncytial tegument without cilia; Leaflike or
cylindrical in shape
 Usually with oral and ventral suckers, no hooks
 Alimentary canal usually with two main branches
 Mostly monoecious
 Development indirect, with first host a mollusc, final host usually a 

vertebrate; parasitic in all classes of vertebrates
 Different species vary widely in detail, a typical example would include an 

adult, egg (shelled embryo), miracidium (free-swimming, ciliated larva), 
sporocyst (in snail tissue, reproduksi aseksual mjd bnyak sporocyst) , redia 
(berasal dr sporocyst), cercaria, Cercariae emerge from the snail and can 
either penetrate the final host directly (for example, the blood fluke 
Schistosoma mansoni ), penetrate a second intermediate host (for example, 
the lung fluke Paragonimus westermani ), or encyst on aquatic vegetation 
(for example, the intestinal fluke Fasciolopsis buski ) and metacercaria 
(juvenille) stages





Adult trematodes recovered from domestic animals
A) Haplorchis taichui; B) H. pumilio; C) H. 
yokogawai; D) Echinochasmus japonicus; E) 
Echinostoma cinetorchis

INTESTINAL FLUKE

Fasciolopsis buski 



Liver Fluke Clonorchis

Lung Fluke Paragonimus westermani Blood Fluke





Fasciola hepatica (Liver Fluke) Life Cycle











Class Polycladidea

 The Polycladida represents a 
highly diverse clade of free-
living marine turbellarian 
flatworms
 Pharynx simple, bulbose, or 

plicate (many ridges); 
intestine may have short 
diverticula, or pockets; 
protonephridia paired
 Testes usually numerous; 

penis papilla generally 
present
 nervous system with 3–4 

trunks; nearly 800 species. 



SOFT
SKILL

“ Ada kehidupan dalam kehidupan kita, bahkan 
di tempat yang tidak kita bayangkan 

sebelumnya“



TUGAS

TULIS DI BUKU TUGAS

1. Peranan Platyhelminthes bagi manusia


