Introduction to Nematodes



Nematoda

Among most abundant animals1074
organisms (36 species)4’ ml mud.
Ancient diseases described by Aristotle,
Hippocrates, ancient Chinese texts.

Classification of Selected Species

Class Rhabditea Class Enoplea
Order: Spirurida Order: Strongylida OrderTrichurida
Dracunculus Strongyloides Trichinella
Brugia Necator Trichura
Loaloa
Order: Ascaridida Order: Oxyurida

Ascaris Enterobius



Nematode Life Cycle

Adult worm in definitive host

L3 larvae infect by:

-Skin penetration Female releases
-Insect bite Egg (embryo) or
-Ingestion Larvae (L1)

Larval (L13)
Development in:
Soll, vector, intermediate host



Adult nematode: Morphology

and Organization

Complete digestive Buccalcavly_
tract (mouth, intestine,
ract{ -
Separate dimorphic

sexes.

Body covered with
acellularcuticle.
Muscles one layer
thick? all longitudinal.
Variation in size among
species (K1 mmto>1
meter. oy

Coelomocyte




Adult nematode: Morphology

and Organization

Fluid-filled cavity
enclosed by muscles and

Corpus "’.,..«;.'s\
bOdy Wa”. ] . Esophagus{sthmus _:'f":
Muscle contraction raises
pressure on fluid. Covomonyt

Movement occurs from
muscle action and
resulting transmission of
fluid pressure.

Fluid known as
hemolymph.

Transports electrolytes,
proteins, fats, CHO from .¢
one tissue to another. o

Testis

Intestine



Adult Nematode: Nutrient

Acquisition

Mouth

Circular opening surrounded by lips (5) and sometimes
hardened plates.

Take in blood, fluids, tissue, intestinal contents.
Esophagus
Buccalcavity lies between mouth and esophagus.

Muscles provide pumping to suck food into esophagus and
Intestine.

Glands opening into lumen produce digestive enzymes.
Intestine

Non-muscular tube with single layer of cells.

Hydrostatic pressure causes defecation when anus is
opened.



Adult Nematode: Reproduction

Testes
Single or paired, coiled around intestine.
Ejaculatory duct opens intocloaca
Spiculeshold vulva open while sperm is injected.
Sperm are amoeboid with no flagella.

Cement glands secretes hard material that plugs vulva after
copulation.

Ovaries
1-6 elongated ovaries opening thrugonopore.

Proximal end of oviduct has sperm storage areaeggs fertilized
as they traverse area

Distal end of uterus is muscular for ejection of ova.
Mating

Variety of pheromones attract sexes.



Adult Nematode: Drug Effects

Piperazine-hyperpolarizes muscle and
paralyzes worm.
_evamisoleand pyrantel-mimic

acetylcholine, depolarizes muscles and
paralyzes the worm.

lvermectin-in
Benzimidazo
mitochondria
binds to tubu

nibits esophageal pumping.
es(mebendazole)-inhibit
electron transport; also

In and paralyzes the worm.



Dracunculiasis-
“affliction with little dragons”



Dracunculiasis

) O EO AAI EAOAA OEAO
afflicted the Israelites during their exodus
was D. medinensis

The disease probably existed in Egypt and
the Eastern Mediterranean as indicated In
several texts fromPharaoicEgypt and
Assyrian Mesopotamia.

The disease was mentioned by Greek,
Roman and ArabPersian philosophers and
physicians.



Dracunculus: Guinea Worm

Adult woms
Female 60-120 cm in O\ A7
length; 1.5-2 mm N J |
diameter. D S e
Longest nematode to ' A NTAIN N

infect humans | P AN ';."g'f_ ,
: ] et )
Male: 1-4 cm in length; [/ [ELA T e N/ )
0.4 mm diameter. LT AV o e Y,
] ) . ‘.\-.‘.1--’,."‘7':\,,-—_-, “\\/ /]
Larvae: microscopic 450 NUR AN NN Y
14 Um). ~ | \ \ ‘,A\‘-'-‘-"/,:.;._*-‘ e

Documented infections in d
ancient texts; referred to :
A OﬁEEAOU OAObwAI Uo I U Ul EUUI A
AOAQI 80



Dracunculiasis: Medical Qutcome

Emergence from
skin Is:

Painful

Disabling

Incapacitates for 23
months

Humans only
reservoir

NoO curative
treatment

NoO vaccine



D. medinensis Life Cycle

Human drinks unfiltered
waler containing copepods
with L3 larvae

Larvae undergoes two /.-—-‘. o
mﬂ"ﬂlnth& I:ﬂp&pﬂd E.nd \ SAPER- HEALTHIER: FEAPLE

becomes a L3 larvae, G hitp: /e dpd cde.gow/dpdx

A

Larvae are released when
copepods die. Larvae penetrate
the hast's stomach and intestinat
wall. They mature and reproduce,

0

L1 lardae consumed
by a copepod.

o

Female worm bagins to emerge
from skin one year after infection.

Fertilized female worm migrates
to surface of skin, causes
a blister, and discharges larvae,

L1 larvae released into waler _
from the emerging female worm ﬂ_ Infective Stage
= Diagnostic Stage




D. medinensis Life Cycle

Human drinks unfiltered
water containing copepods
with L3 larvae

<83

Larvae undergoes two
malis in the copepod and
becomes al3 Iar\'ae.e

A

http:ifwww. dpd. ode. gov/dpdx

Larvae are released when
coepepods die, Larvae penetrate
the host's stomach and intestinal

wall. They mature and reproduce,

L1 larvae consumed
bya cnpepod

Female worm beging to emerge

from skin one '.'E'ar after infection,

Ferilized female worm migrates
to surface of skin, causes
a blister, and discharges larvae,

L1 larvas released into water A‘ infective Stage

from the emerging female worm
A: Diagnostic Stage

L1 larvae



D. medinensis Life Cycle

Human drinks unfiltered
water containing copepods
with L3 larvae
Larvag undergoes two \‘ ﬁ @ o

moltz in the copepod and \

becomes a L3 Iar\'ae.e

A

SAFER-HEALTHIER: PESPLE

http:ifwww. dpd. ode. gov/dpdx

Larvae are released when
coepepods die, Larvae penetrate
the host's stomach and intestinal
wall. They mature and reproduce,

L1 larvae consumed
by a copepod.

o

Female worm beging to emerge
from skin one year after infection,

A

Ferilized female worm migrates
to surface of skin, causes
a blister, and discharges larvae,

L1 larvag released into water =
from the emerging female worm A_ Infective Stage

A: Diagnostic Stage

Cyclops Mesocyclopsand Thermocyclops




D. medinensis Life Cycle

L1 larvae quickly
penetrate into the

hemoceleof the
itz copepod.

L1 larvae can live
several days in water.

{1 — Undergo 2 molts to

...... become Infective
o —

L3 larvae (12 wks).




D. medinensis Life Cycle

Human drinks unfitterad
water containing copepods
with L2 larvae

| —8%

Larvae undergoes wo
malts in the copepod and

g/ \--'-wdpr‘ odc gowidpdx

Larvae are released when
copepods die, Larvae penetrate
the host's stemach and intestinal
wall. They mature and repreduce,

L1 Ia & consumed
by acnpepacs

Femala worm begins to emer ge
from skin l,lea r after infectio

Fertilized female worm migrates
to surface of skin, causes
a blister, and discharges larvae:

L1 larvae released into water

from the emerging female worm A; Infective Stage

A= Diagnostic Stage

Once copepod ingested
(digested), larvae are freed
and migrate from the
Intestine to the peritoneal
cavity.
Reach connective tissue of
the torso and limbs within
several weeks.
Molt 2 times before reaching
adulthood.
Male worms thought to die
after mating have been
shown to live up to 1 yr.
May mate more than once.



D. medinensis Life Cycle

Life cycle takes about 1 year to
compete.

As female worms reach patency, they
migrate to more superficial connective
tissues below the skin, typically
moving down the limbs toward the
hands and feet.



D. medinensis Life Cycle

Painful blister
(burning
sensation).
Systemically:
blister formation
accompaniedby
fever, nausea and
vomiting.

Rupture alleviates
symptoms.




D. medinensis Life Cycle

Infected individuals try
to relieve the burning
feeling by immersing the
blister into water.

At some point after
submersion, the worm
releases thousands of L1
larvae.

Although the worm may
release larvae several
times during the next -
10 days, most are
released in the first
wave.




D. medinensis-Extraction

Extraction of the
female worm
accomplished
over the course

by gentle
traction and
winding of the
worm on a stick.




D. medinensis-Extraction

Sometimes the lesion
becomes infected, which
slows or arrests healing
and causes a larger ulcer.

Commonly, joints
become inflamed, and
sometimes there Is
sepsis and even death.

80-90% emerge from the
legs.




Origin of Medical Symbol

STAFF ORAECLEPIUSGREEK CADUCEUS (ROMAN)




D. medinensis-Migration to Other

Sites

-Most infections involve one worm.

-An unknown number of worms die, disintegrate, are
resorbedor become calcified.

-Fewer than half the female worms emerge.

-Ectopic sites include thehead, spinal cord, eyelid.

vvvvvv

Radiodensity of the abdominal wall of Pakistani patient.



D. medinensis-Migration to Other

SiteS'Eye

Lesion removed
from the upper
eyelid of a 3year-
old iIn Kano,
Nigeria.
The cross section:
revel one adult,
gravid coiled
female.




Guinea Worm-Diagnosis

No useful diagnostic technigque during
migratory phase.

Serology not helpful; essentially all
persons in endemic areas have
antibodies.

Definitive diagnosis by observation of
ulceration with protruding worm.



Guinea Worm-Differential Diagnosis

Little confusion in diagnosing

dracunculiasis

In endemic regions,

presumptive diagnosis can be

made based solely on the

presence of a worm track.

In nonendemicareas, positive

diagnosis requires

demonstration of the adult

worm or L1 larvae.

Other helminths may be

mistaken for D. medinensis
GravidO. volvulusand
Mansonellastreptocerca for

instance, are in subcutaneous
tissue




Eradication Program

1986 WHO declared eradication program
for guinea worm
Spearheaded by The Carter Center

Based on:
Simple water filtration technique
Larvicideto kill copepods and larvae
Provision of clean drinking water from safe
source
-TTEOT OET C j O01TT A #AOA
persons at water sources
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