
Dracunculusmedinensis



ÁAmong most abundant animals-1074 
organisms (36 species)/6-7 ml mud.

ÁAncient diseases described by Aristotle, 
Hippocrates, ancient Chinese texts.

Classification of Selected  Species

Class: Rhabditea Class: Enoplea
Order: Spirurida Order: Strongylida Order Trichurida
Dracunculus Strongyloides Trichinella
Brugia Necator Trichura
Loa loa
Order: Ascaridida Order: Oxyurida
Ascaris Enterobius



Adult worm in definitive host

Female releases
Egg (embryo) or 
Larvae (L1)

Larval (L1-3)
Development in:
Soil, vector, intermediate host

L3 larvae infect by:
-Skin penetration
-Insect bite
-Ingestion



ÁComplete digestive 
tract (mouth, intestine, 
anus).

ÁSeparate dimorphic 
sexes.

ÁBody covered with 
acellularcuticle.

ÁMuscles one layer 
thickɂall longitudinal.

ÁVariation in size among 
species (<1 mm to > 1 
meter.



Á Fluid-filled cavity 
enclosed by muscles and 
body wall.

Á Muscle contraction raises 
pressure on fluid.

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

Á Fluid known as 
hemolymph.

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



ÁMouth
ǐCircular opening surrounded by lips (2-6) and sometimes 

hardened plates.
ǐTake in blood, fluids, tissue, intestinal contents.

ÁEsophagus
ǐBuccalcavity lies between mouth and esophagus.
ǐMuscles provide pumping to suck food into esophagus and 

intestine.
ǐGlands opening into lumen produce digestive enzymes.

ÁIntestine
ǐNon-muscular tube with single layer of cells.
ǐHydrostatic pressure causes defecation when anus is 

opened.



ÁTestes
ǐSingle or paired, coiled around intestine.
ǐEjaculatory duct opens into cloaca.
ǐSpiculeshold vulva open while sperm is injected.
ǐSperm are amoeboid with no flagella.
ǐCement glands secretes hard material that plugs vulva after 

copulation.
ÁOvaries

ǐ1-6 elongated ovaries opening thru gonopore.
ǐProximal end of oviduct has sperm storage areaɂeggs fertilized 

as they traverse area
ǐDistal end of uterus is muscular for ejection of ova.

ÁMating
ǐVariety of pheromones attract sexes.



ÁPiperazine-hyperpolarizes muscle and 
paralyzes worm.
ÁLevamisoleand pyrantel-mimic 

acetylcholine, depolarizes muscles and 
paralyzes the worm.
ÁIvermectin-inhibits esophageal pumping.
ÁBenzimidazoles(mebendazole)-inhibit 

mitochondrial electron transport; also 
binds to tubulin and paralyzes the worm.



Ȭ-Ù ÓËÉÎ ÇÒÏ×Ó ÂÌÁÃË ÁÎÄ ÐÅÅÌÓȠ ÍÙ ÂÏÄÙ ÂÕÒÎÓ ×ÉÔÈ ÆÅÖÅÒȢȭ
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Á)Ô ÉÓ ÂÅÌÉÅÖÅÄ ÔÈÁÔ ÔÈÅ ȬÆÉÅÒÙ ÓÅÒÐÅÎÔȭ ×ÈÉÃÈ 
afflicted the Israelites during their exodus 
was D. medinensis.
ÁThe disease probably existed in Egypt and 

the Eastern Mediterranean as indicated in 
several texts from PharaoicEgypt and 
Assyrian Mesopotamia.
ÁThe disease was mentioned by Greek, 

Roman and Arab-Persian philosophers and 
physicians.



ÁAdult woms
ÁFemale: 60-120 cm in 

length; 1.5-2 mm 
diameter.
ǐLongest nematode to 

infect humans

ÁMale: 1-4 cm in length; 
0.4 mm diameter.

ÁLarvae: microscopic 450-
14 um).

ÁDocumented infections in 
ancient texts; referred to 
Á ȰÆÉÅÒÙ ÓÅÒÐÅÎÔȱ ÏÒ ȰÌÉÔÔÌÅ 
ÄÒÁÇÏÎȢȱ



ÁEmergence from 
skin is:
ÁPainful
ÁDisabling
ÁIncapacitates for 2-3 

months
ÁHumans only 

reservoir
ÁNo curative 

treatment
ÁNo vaccine





L1 larvae



Cyclops, Mesocyclopsand Thermocyclops



ÁL1 larvae quickly 
penetrate into the 
hemoceleof the 
copepod.
ÁL1 larvae can live 

several days in water.

ÁUndergo 2 molts to 
become infective 
L3 larvae (1-2 wks).



Á Once copepod ingested 
(digested), larvae are freed 
and migrate from the 
intestine to the peritoneal 
cavity.

Á Reach connective tissue of 
the torso and limbs within 
several weeks.

Á Molt 2 times before reaching 
adulthood.

Á Male worms thought to die 
after mating have been 
shown to live up to 1 yr.
Á May mate more than once.



ÁLife cycle takes about 1 year to 
compete.
ÁAs female worms reach patency, they 

migrate to more superficial connective 
tissues below the skin, typically 
moving down the limbs toward the 
hands and feet.



ÁPainful blister 
(burning 
sensation).
ÁSystemically: 

blister formation 
accompanied by 
fever, nausea and 
vomiting.
ÁRupture alleviates 

symptoms.



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

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

Á Although the worm may 
release larvae several 
times during the next 7-
10 days, most are 
released in the first 
wave.



ÁExtraction of the 
female worm 
accomplished 
over the course 
of several weeks 
by gentle 
traction and 
winding of the 
worm on a stick.



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

ÁCommonly, joints 
become inflamed, and 
sometimes there is 
sepsis and even death.

Á 80-90% emerge from the 
legs.



STAFF OF AECLEPIUS(GREEK) CADUCEUS (ROMAN)



-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 the head, spinal cord, eyelid.

Radiodensityof the abdominal wall of Pakistani patient.



ÁLesion removed 
from the upper 
eyelid of a 3-year-
old in Kano, 
Nigeria.
ÁThe cross sections 

revel one adult, 
gravid coiled 
female.



ÁNo useful diagnostic technique during 
migratory phase.
ÁSerology not helpful; essentially all 

persons in endemic areas have 
antibodies.
ÁDefinitive diagnosis by observation of 

ulceration with protruding worm.



Á Little confusion in diagnosing 
dracunculiasis.

Á In endemic regions, 
presumptive diagnosis can be 
made based solely on the 
presence of a worm track.

Á In nonendemicareas, positive 
diagnosis requires 
demonstration of the adult 
worm or L1 larvae.

Á Other helminths may be 
mistaken for D. medinensis.
Á Gravid O. volvulusand 

Mansonellastreptocerca, for 
instance, are in subcutaneous 
tissue



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
-ÏÎÉÔÏÒÉÎÇ ɉȰ0ÏÎÄ #ÁÒÅÔÁËÅÒÓȱɊ ÆÏÒ ÉÎÆÅÃÔÅÄ 

persons at water sources




