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Topic Learning Outcomes

At the end of the lecture, students will be
able to

1. classify medically important helminth

2. discuss the general aspects of helminth,
such as morphology, life cycle,
epidemiology and mode of transmission

3. outline the types of helminth habitats
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1. Classification

Sarcodina

Mastigophora Sarcomastigophora

Ciliophora

Microspora

4.1 Protozoa
(Protozoology)

e
(Helminthology)
T Platyhelminthes 43 Arthropods

4.0 Classification

(taxonomy)

(Entomology)
Cestoda

Insecta ‘

Scorpions -+ Arachnida

Spiders

Acari (mites , ticks)
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1. Classification

4.0 Classification

(taxonomy)
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(Helminthology)
Platyhelminthes
Trematoda

Cestoda
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1. Classification

4.0 Classification
(taxonomy)
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4.3 Arthropods
(Entomology)
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1. Classification

4.0 Classification
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1.1 Classification of helminths found in human

Nematoda

Intestine

Blood/ Tissue*/
Subcutaneous+

Enterobius vermicularis
Ascaris lumbricoides
Trichuris trichiura
Strongyloides stercolis
Hookworm:

Necator americanus/
Ancylostoma duodenale

Wuchereria bancrofti
Brugia malayi

Loa loa+

Onchocerca volvulus +
Mansonella ozzardi

M. pertans

M. streptocerca
Dirofilaria immitis
Trichenella spiralis *
Dracunculus medinensis*

Enterobiasis
Ascariasis
Trichuriasis
Strongyloidiasis
Hookworm infection

Lymphatic filariasis
Lymphatic filariasis

Loa loa filariasis/ s.f.

River blindness/ s.f.

Serous cavity filariasis
Serous cavity filariasis
Subcutaneous filariasis (s.f.)

Trichinosis



1.2 Taxonomy of pathogenic helminth (Nematode)

Kingdom Animalia
Phylum Nematoda
Class Rhabditea
Order Ascaridida
Family Ascarididae
Genus Ascaris

Species lumbricoides Ascaris lumbricoides



1.2 Classification of helminths found in human

Platyhelminthes (flat worms)
Class Trematoda (flatworms)

Intestine Faciolopsis buski Faciolopsiasis

Blood Schistosoma mansoni Schistosomiasis
S. japonicum
S. haematobium

Liver/ Lung* Faciola hepatica Facioliasis
Paragonimus westermani* Paragonimiasis

Class Cestoda (tapeworms)
Intestine Taenia saginata, T. solium Taeniasis

Tissue Echinococcus granulosus Echinococcosis



1.2 Taxonomy of pathogenic helminth (Trematode)

Kingdom Animalia
Phylum Platyhelminthes
Class Trematoda
Order Strigeiformes
Family Schistosomatidae
Genus Schistosoma

Species mansoni Schistosoma mansoni



1.2 Taxonomy of pathogenic helminth (Cestode)

Kingdom Animalia
Phylum Platyhelminthes
Class Cestoda
Order Cyclophyllidea
Family Taeniidae
Genus Taenia

Species saginata Taenia saginata



2. General Concepts
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2. General Concepts
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

Shape
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

Shape Round Leaf-like, Tape-like, segmented
Elongated unsegmented
Cylindrical

. :
—

A
T B
™ .

bof e
oG
A (=
P
e
R >
& S
S5 e
=N

or
c >
<
A
= m
oOw
A -]
s




2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

Sexes

wernic 1l sysrem 2

Trichuris trichiura Faciola hepatica Echinococcus granulosus
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

Sexes Separate (diecious) Not separated Not separated
(monoecious) (monoecious)
Except:

blood flukes (diecious)

i IIIIIIIIIIIIIIIIII

wernic 1l sysrem 2

Trichuris trichiura Faciola hepatica Echinococcus granulosus
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode

“Head end”

Ancylostoma duodenale Necater americanus Faciola sp. Taenia saginata
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode

“Head end” Without suckers, Suckers, Suckers,
without hooks without hooks with hooks
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Ancylostoma duodenale Necater americanus Faciola sp. Taenia saginata
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2. General characteristic: medically important helminths

Plathyhelminthes
Characteristic Nematode

lips about mouth

cut
body wall |

lateral cord

intestne

Alimentary canal
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

lips about mouth

intestinal
cells
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« cuticle
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode

Mouth
Oral sucker
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Excretory pore
FASCIOLA-DIGESTIVE SYSTEM
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode
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2. General characteristic: morphology

Plathyhelminthes

Characteristic Nematode

Alimentary canal
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2. General characteristic: morphology

Characteristic

Alimentary canal

Nematode

Gravid
proglottids:
Branching
uterus
Genital pore

Plathyhelminthes

Trematode

P
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

Alimentary canal Present , complete Present, incomplete Absent
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode

dorsal nerve dorsal line syncytial epidermis
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Fig. 46.14. Ascaris lumbricoides. T.S. of a mature female.
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

circular yerys  Cuticular  dorsal  vitelline  jactinal
muscle layers { longitudinal spines nerve  glands  gierticula

lateral nerve

vas deferens  shelled eggs parenchyma

Fig. 41.12. Fasciola hepatica. T.S. of body through uterus.
Body cavity
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode

. LONGITUDINAL
CIRCULAR MUSCLES UTERUS EXCRETCRY VESSEL

TESTES

LONGITUDINAL NEAVE OoviDUCY OVARY

Fig. 116 T.S. TAENIA MATURE PROGLOTTID
Body cavity
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2. General characteristic: morphology

Plathyhelminthes
Characteristic Nematode

Body cavity Present Absent Absent
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2. General characteristic: morphology

Characteristic

Plathyhelminthes
Nematode

Shape Elongated, cylindrical  Leaf-like, Tape-like, segmented
unsegmented

Sexes Separate (diecious) Not separated Not separated
(monoecious) (monoecious)
Except:

blood flukes (diecious)

“Head end” Without suckers, Suckers, Suckers,

without hooks without hooks with hooks
Alimentary canal Present , complete Present, incomplete Absent
Body cavity Present Absent Absent
Note:

1. Multicellular
2. Bilaterally symmetrical animals
3. Have 3 germ layers 32



Characteristic of Nematoda

1. .roundworms

2. having elongated cylindrical unsegmented bodies

3. Internally the cuticle is formed from an underlying hypodermis
4. has four longitudinal thickenings

Ascaris Trichuris trichiura
lumbricoides

Wuchereria Brugia malayi
bancrofti

microfilaria
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Characteristic of Platyhelminthes

> wnN e

dorso-ventraly flattened worms
with solid acoelomate bodies, (i.e. no body cavities),
the organs and muscle fibres being embedded in parenchymal tissue
no respiratory or circulatory systems present
\

|u;u'|c fsvsrem 2] "3

Schistosoma Faciola hepatica
mansoni

0
il el

Taenia saginata

Echinococcus
granulosus
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2. General characteristic: life cycle

nematode cycle cestode cycle trematode cycle
egg - larvae (L1-L4) - adult egg - metacestode - adult egg-miracidium-sporocyst-redia-cercaria-(metacercaria)-
adult
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2. General characteristic: modes of transmission

faecal-oral trasdermal vector-borne predator-prey

adult adult adult adult

/ worm worm worm worm

larva host

larva W |
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2. General characteristic: modes of transmission

faecal-oral trasdermal vector-borne predator-prey
adult adult adult adult
/V worm worm worm worm
larva host host definitive host
environment d'Vd environment vector " " e .
larva '
egg larva Wi |

o =1 Pulmonary infection
Strogyloides
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2. General characteristic: modes of transmission

faecal-oral trasdermal vector-borne predator-prey
adult adult adult adult
worm worm worm worm
F a' va host definitive hos!
environn drVd envit vaclor ' ' e ; envirc ent
larva )
egg larva L S
Larval
hookworm
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2. General characteristic: modes of transmission

faecal-oral trasdermal vector-borne predator-prey
adult adult adult adult
/V worm worm worm worm
larva host host host definitive hos!
environment larva environment vector PO -

\ larva f
egg egg larva Wi |

Schistosoma mansonii
miracidium
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2. General characteristic: modes of transmission

faecal-oral

adult

/ worm

larva host

environmeni

ege

trasdermal vector-borne predator-prey

adult adult adult

worm wOorm worm
definiive hos!
C]r\,’ci environment f "‘_‘: e envirocnment
Llr\i/'C]
egg larva \_/

0 Oncospheres develop
into cysticerci.

Taenia solium
cysticerci
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2. General characteristic: modes of transmission

faecal-oral trasdermal vector-borne predator-prey
adult adult adult adult
/ worm worm worm worm
larva host host definitive host
environment larva environment vector Intermedeate ; envira

noOst

). 23

egg egg larva v

e Oncospheres develop
into cysticerci.

Taenia solium
cysticerci

Larval

hookworm Schistosoma mansonii
miracidium

2 Pulmonary infection
Strogy oides
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Blood/ Body fluid

Nematode:
Wuchereria bancofti,
Brugia malayi/ B. timori/
B. Pahangi
Mansonella ozzardi/

M. pertans/

M. streptocerca
Blood Fluke:

Schistosoma mansoni

S. japonicum

S. haematbium

Pancreas
Eurytrema spp.

Tissue
Trichinella spiralis
Dracunculus medinensis
Echinococcus granulosa
Multiceps spp.

Eye (tissue)

Nematode: Loa loa
Onchecerca volvulus (river
blindness)

Lung
Fluke: Paragonimus westermani

Liver

Fluke: Faciola hepatica,
Clonorchis sinensis,
Opisthorchis spp.,
Dicrocoelium spp.

Intestinal

Nematodes:
Enterobius vermicularis
Ascaris lumbricoides
Trichuris trichiura
Necator americanus/
Ancylostoma duodemale
Strogyloides stercoralis

Flukes: Faciolopsis buski,
Heterophyes heterophyes,
Metagonimus yokogawai

Cestode:
Diphyllobothrium latum
Taenia saginata/ T. solium
Hymenolepis nana/
Hymenolepis diminuta
Dipylidium caninum




4. Summary

~'J ."w'-

Metagonimus Heterophyes Opisthorchis Clonorchis T:é:kz Hymenolepis Enterobius Trichuris Ascaris lumbricoides Hookworm Diphyllobothrium Hymenolepis
yokogawai  heterophyes  felineus sinensis nana vermicularis trichiura fertile latum diminuta
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MICROMETERS (MICRONS) (xm)

Paragonimus Trichostrongylus  Ascaris lumbricoides Schistosoma Schistosoma Schistosoma Fasclola Fasciolopsis
westermani infertile Japonicum haematobium manson hepatica buski
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Classification of trematodes according to their habitat

Blood flukes include Schistosoma haematobium, Schistosoma mansoni,
Schistosoma japonicum, Schistosoma mekongi, and Schistosoma
intercalatum (clade B — mammalian freshwater schistosomes).

Liver flukes include F hepatica, Fasciola gigantica, C sinensis, Opisthorchis
felineus, O viverrini, Dicrocoelium dendriticum,Dicrocoelium
hospes, and Metorchis conjunctus.

Pancreatic flukes include Eurytrema pancreaticum, Eurytrema
coelomaticum, and Eurytrema ovis.

Lung flukes include Pwestermani, Paragonimusheterotremus, Paragonimus
kellicoti, Paragonimusmexicana, Paragonimus skrjabin, Paragonimus miyazakii,
Paragonimus compactus, and Paragonimushueit’ungensis.

Intestinal flukes include F buski, M yokogawai, Echinostoma ilocanum,
Watsonius watsoni, H heterophyes, and Gastrodiscoides hominis.

Eye flukes include Philophthalmus lacrimosus, Philophthalmus
palpebrarum, and Philophthalmus gralli (Philophthalmus lucipetus).

Other flukes include Alaria americana and Clinostomum complanatum.



infection-worms-grow-and-re.html

Trichuris trichiura (Eggs)

shutterstock.com « 464180342
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https://www.123rf.com/photo_128230660_stock-vector-ascaris-life-cycle-vector-illustration-of-the-most-common-human-nematode-infection-worms-grow-and-re.html
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Measurements in micrometers (um)
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