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ascaris lumbricoides

How Ascaris Lumbricoides '\@b'

Ascaris
Lumbricoides

Ascaris lumbricoides, commonly known as the /@#@nal
roundworm, is a parasitic nematode (roundwori at p@t;a[:n;v_@
m@nall intestine of humans. Its habits and habitatare as
I—L@:% Ascaris lumbricoides 1 a%ﬁl@te parasite of humans,

meaning it can only live and reproduce withinéhynuman host. It is
found worldwide, particularly iryrﬁgions with poor sanitation and
hygiene practices. In areas with inadequate sewage disposal and
where human feces are used as fertilizer, the prevalence of Ascaris
infection is higher.

cle and Habits: - 0
Infection: Ascaris lumbricoides begins its life cycle when infectious
eggs are ingested by a human host. These eggs are typically ol =7
present in contaminated soil, water, orfogd thathas hisen exposed &m&}\}' |

to fecal matter containing Ascafis eggs." “W‘

Migration: Ol%e ingested, the eggs hatch in the host's small

intestine, releasing larvae. The larvae then penetrate the intestinal W
wall and enté(r the bloodstream. They are carried to the liver, heart,

and lungs, where they %d/ergo further development. M

Respiratory Phase: During their time in the lungs, the larvae cause

respiratory symptoms, such as coughing and wheezing, as they
migrate through the lung ti&%

Swallowing: After about 10-14 days, the larvae leave the lungs and
travel up the trachea, where they are swallowed and returned to the -
host'sﬁ(omach. From there, theyTeach the smallintestine.

Adult Stage: In the small intestine, the larvae mature into adult
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Adult Stage: In e, the larvae mature into adult

worms. Adult mate-and female worms mate, and the female
produces vyu‘mbers of eggs, which are then passed in the host's

feces. //

Environmental Stage: The eggs are released into the external
environment when the host defecates. In contaminated areas, these
eggs can survive for an extended period in the soil, water, or on
contaminated surfaces.

Infectio%ycle: When new hosts ingest food, water, or soil
contaminated with Ascaris eggs, the life cycle begins anew. The
eggs hatch in the small intestine, and the larvae start the migration
process.

Ascaris lumbricoides is adapted to a parasitic lifestyle within the
human gastrointestinal tract, where it obtains nutrients by feeding on
the host's partially digested food. This parasitic relationship can lead
to a condition called ascariasis, characterized by symptoms such as
abdominal pain, nausea, vomiting, diarrhea, and sometimes
intestinal obstruction. Severe infections may require medical
treatment to remove the worms from the digestive tract. Effective
hygiene practices and proper sanitation can help prevent Ascaris
infections by reducing exposure to contaminated environments.

ascaris lumbricoides structure

Ascaris lumbricoides, the giant intestinal roundworm, is a parasitic
nematode %Znnﬂv%rﬁﬁha/kinfects the small i bhumans. It
has a relatively simple body structure, adapted-forits parasitic
lifestyle. Here are the key structural features of Ascaris lumbricoides:

7
Cylindrical Body: Ascaris lumbricoides has a cyIirﬁﬁg, elongated
body with-a tapered end. It is one of the largest nematode parasites
found in"humans, with adult worms reaching Ien%of up to 30
centimeters (about 12 inches). 3

Cutio}é:/The body of Ascaris is covered by a tough, non-cellular, and
protective outer layer called the cuticle. The cuticle helps the worm
resist the digestive enzymes and mechanical forces in the host's
intestine.

MQU’((At the anterior end of’t@ worm, there is a simple, slit-like
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MQu'fh/Af the anterior end ofﬁﬂe worm, there is a simple, slit-like
mouth opening that is surrounided by three prominent lips. The
mouth is used for feeding on the host's intestinal contents.

Mjem: Ascaris lumbricoides has a relatively simple

digestive system. It lacks a complete digestive tract with specialized
organs. Instead, it has 9ﬁﬁé|ght tubular gut that runs from the
mouth to the anus. The worm digests the host's partially dlgestgé
food.

Reproductive System: Ascaris is dioecious, meaning there are
separate male and female worms. The reproductive system includes
the following structures:

e Male Worm: The male has a coiled, thread-like structure called the
spicule, which is used to transf r'sperm to the female during
copulation. '

e Female Worm: The female worm haé long, coiled reproductive
tract that includes an ovary, uteru d oviducts. She can
produce a large number of echh are passed in the host's
feces.

Nervous System: Ascaris%simple nervous system with a nerve
ring encircling the pharynx (throat). This allows the worm to sense its
environment and respond to stimuli.

,///”//;
Excretory System: Excretion and osmoregulation are managed by a
pair of excretory ducts called the excretory canals, which remove
waste preducts from the body.

Muscles: Ascaris lumbricoides has longitudinal muscles that run
along its body. These muscles allow the worm to move and tW|st
within the host's intestine.

Respiratory System: Ascaris does n%ave a specialized respiratory
system. Instead, it relies on simple diffusion for oxygen uptake and
carbon dioxide elimination.

Reproductive Organs: In-addition to the reproductive system, the
female has a prominent genital pore through which eggs are
released into the host's intestine.

Ascaris lumbricoides is adapted to its parasitic lifestyle within the
human small intestine, where it feeds on the host's partially digested
food and reproduces. The worm's relatively simple body structure
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reflects its evolutionary adaptation to this specialized niche.
Infestations of Ascaris can lead to a condition called ascariasis,
which can cause various gastrointestinal symptoms and, in severe
cases, intestinal obstruction. Treatment typically involves
anthelmintic medications to remove the worms from the digestive
tract.

R

ascaris lumbricoides life cycle

The life cycle of Ascaris lumbricoides, the giant intestinal

roundworm is a complex process that involves several stages and

ithin the human host. Here is an overview of the life
cycleof Ascaris lumbricoides:

Egg Stage:

* The life cycle begins with the adult female Ascaris worm in the
human small intestine. The female pi gduces a Iarge number of
€ggs.

* These eggs are ased into the host's intestines and pass out of

the host's bqﬁfugh feces.

Environmental Stage:

e Once in the external environment (in soil, water, or on
contaminated surfaces), the Ascaris eggs are environmentally
resistant and ¢an survive for an extended period, especially in
warm and moist conditions.

Infective Stage:

e Under favorabe/environmental conditions, the eggs develop into
an infective stage called the infective embryonated egg. This
stage typically takes several weeks to a few months, depending
on environmental factors.

Ingestion by Host:

» The primary mode of infection occurs when a new host, usually a
human, ingests food; water, or soil contaminated with infective
Ascaris eggs.

Hatch in Small Intestine:
e Once inside the human host's digestive system, the hatch in

the small intehs{;ti/né ue to the digestive processes andthe
presence of digestive enzymes.
Larval Migration:

e The newly hatched larvae penetrate the intestinal wall and enter
the bloodstream.
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e They are carried by the bloodstream to the liver and then to the
heart. :

* From the heart, they are pumped into the lungs, where they &

migrate through the lung tissues. This migration can causegﬁ\ﬁ&

respiratory symptoms, including coughing and wheezing.

Coughing and Swallowing:

e After approximately 10-14 days in the lungs, the larvae move up
the trachea and are swallowed by the host.

* They return tothe small intestine, where they mature into adult
worms.

Adult Stage:

¢ |In the small intestine, the larvae mature into adult male and
female worms. /

e The adult worms mate, and the female produces fertilized eggs,
continuing the life cycle.

Egg Production and Release:

e The female A IS worm can produce a large number of eggs
daily, which are released into the hqﬁestines.

Passage of Eggs:

e The eggs are passed out of the host's body through feces,
completing the cycle.

» These eggs can then contaminate the environment, starting the
cycle anew when ingested by another host.

The life cycle of Ascaris lumbricoides is adapted to ensure the

transmission of the parasite from one host to another. It involves

both migration through host tissues and environmentally resistant

eggs to persist in the external environment until they are ingested by

a suitable host. Infestations of Ascaris can lead to the condition

known as ascariasis, with symptoms ranging from mild

gastrointestinal discomfort to more severe complications. Proper

sanitation and hygiene practices are essential for preventing Ascaris

infections.

ascaris lumbricoides pathogenicity and symptoms
Ascaris lumbricoides, the giant intestinal roundworm, is a parasitic
nematode that can cause a condition called ascariasis when it
infects humans. The pathogenicity of Ascaris lumbricoides refers to
its ability to cause disease, and the severity of symptoms can vary
depending on the intensity of infection and the individual's immune
response. Here are the key aspects of Ascaris lumbricoides
pathogenicity and the associated symptoms:

Pathogenicity: Ascaris Iumbricoid@is pathogenic when it infests the
humap/digestive system. It cau/ses disease primarily by:
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Pathogenicity: Ascaris lumbricoides’is pathogenic when it infests the
humay/digestive system. It causes disease primarily by:

Feeding: Adult worms in the small intestine feed on the host's
partially digested food, competing for nutrients. This can lead to

malnutrition, (%cially in heavy infections.

Physical Obstruction: In severe cases, a mass of worms can

accumulate in the small intestine, leading % physical blockage.
This can cause intestinal obstruction é&u us complication that
requires medical-attention.

Mechanical Damage: The migration of larval stages through host
tissues, such as the lungs and liver, can cause tissue damage and
inflammation.

Symptoms of Ascariasis: The symptoms of ascariasis can vary
widely, and some individuals may remain asymptomatic despite
infection. The severity and type of symptoms often depend on
factors such as the number of worms, the host's age, and the host's
immune respﬁger. Common symptoms of ascariasis include:

Abdominal Pain: Mild to moderate abdominal pain, often localized
around the navel; is a common symptom.

Nausea and Vomiting: Some individuals may experience nausea

and occasional iting.
Diarrhea: Diarrhea, sometimes with mucus, can occur.

Intestinal Obstruction: In severe cases of heavy infection, a mass of
worms in the small intestine can lead to intestinal obstruction. This
can cause severe abdominal pain, bloating, and constipation, and it
IS conside/rgda medical emergency.

Malnutrition: Chronic infection with Ascaris can lead to malnutrition
due to the competition for nutrients in the small intestine.
Malnourished individuals may exhibit symptoms like weight loss,
weakness, and grwwnting in children.

Respiratory Symptoms: During the larval migration phase through
the lungs, some individuals may experience respiratory symptoms
such as coughing, wheezing, and chest discomfort.

Allergic Reactions: In some cases, the host's immune system may
react to the presence of the worms, leading to allergic reactions,
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including skin rashes and itching.

Worm Passage: Occasionally, adult worms may be passed in the
feces, which can be alarming but may also relieve some symptoms.

It's important to note that in mild or moderate infections, individuals
may exhibit no or only mild symptoms. However, heavy infections or
complications such as intestinal obstruction require prompt medical
attention. Ascariasis is typically diagnosed through the identification
of Ascaris eggs in fecal samples or through imaging studies in cases
of obstruction. Treatment with antiparasitic medications is effective in
eliminating the worms.

Preventative measures, including improved sanitation and hygiene
practices, are crucial for reducing the risk of Ascaris infection. Proper
disposal of human waste and avoiding the ingestion of contaminated
soil, water, or food can help prevent infestations.

Regenerate
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ancylostoma

Ancylostoma duodenale is a parasitic nematode
worm and commonly known as the hookworm of
human intestine. It exhibits distinct sexual
dimorphism i.e. male and fe are separate
(fig. 9.20). Males are about@®@ to 11 mm long and
0.4 to 0.5 mm thick. Females are about10- 13’ mm
long, 0.6 mm thick. A terminal mouth is present at
the anterior end of the bol%yp.l

The posterior end is conical and bears a terminal
caudal spine in the females.

In males, the posterior end is expanded around the
cloacal aperture, into an umbrella, like structure,
called copulatory bursa.

The alimentary canal consists of a large buccal
capsule, sucking pharyré,% intestine and reetum.
The buccal capsule is having s cutting teeth.
The worm attaches itself and cuts into the intestine
of the host by means of its eutfing teeth, and then
sucks blood.

Mouth

Vesicula
seminalis

Ejaculato
d

Cement
gland
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Fig. 9.20 Male and Female A. duodenale

Hookworm Life Cycle

To explain briefly about the hookworm life cycle, the host is
contaminated by the larvae, not by the eggs and the standard route is
through the skin. Hookworm larvae need warm, wet soil, over 18 °C to
incubate. If exposed directly to the sunlight, they will be dried out, and
further will die. Necator larvae can grow at higher temperatures than
Ancylostoma larvae.

The following three stages can explain the hookworm life cycle:
Stage 1 —The Egg

In the first stage of the Hookworm life cycle, in the small intestine

system of the host, the female hookworm stores eggs. The eggs

contain two to eight portioned embryos that are dropped into the soil

using a human st%l./ﬁ takes around 24 to 48 hours to change into a

larva and enter the following stage. <//

o
StaéZ — The Larvae
In the second stage of the Hookworm life cycle, under excellent
conditions, the larvae are brought forth in The larvae
develop in defecatw the dirt. During this time, the larvae aren't
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develop in defecatign{r the dirt. During this time, the larvae aren't
infective, however, to get infective, takes around two molts. The

timeframe for two shedding takes arowy& after which the
larvae are infective. The worms upon an contact infiltrate through
human feet, move through vei}s to tf%eart and afterwards to the
Iungs/,/Here, they enter through respiratory or pulmonary alveoli,

climb the bronchial tree to the pyzynx, and are then gulped where it
arrives at the digestive tract.

Stage 3 —The Adult
In the third stage of the Hookworm life cycle, Jejunum is the piece of
the small digestive tract that is answerable for engrossing all the
supplements, unsaturated fats and amino acids. The larvae relocate to
the jejunum part of the small digestive tract, where the larvae
explicitly develop and change into grown-up hookworms. Grown-up
hookwormes live in the lumen o%:/he small intestine, where they
connect to the dividers causingblood loss i\\the host. Hookworm life
cycle and its life expectancy are 1 to 2 years. W

Ancylostoma duodenale is a species of
parasitic hookworm that primarily inhabits
the small intestine of humans. Here's some
information about its habits and habitat:

Habit: Ancylostoma duodenale is a blood-
feeding parasitic worm. It attaches itself to
the lining of the small intestine using its
hook-like mouthparts are feeds on the
host's blood. This feeding habit can lead to
a condition known as hookworm disease or
ancylostomiasis, which can cause
symptoms like anemia, abdominal pain, and
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Habitat: The habit% Ancylostoma
duodenale is primarily the human small
intestine. It is most commonly found in
regions with poor sanitation and limited
access to clean water, as the infection is
often transmitted through contact with
contaminated soil. The larvae of the
hookworm can survive in warm, moist soil
and are usually acquired by humans when
they come into contact with infested saoill,
typically through barefoot walking or other
forms of skin contact. Once inside the
human host, the hookworm larvae migrate
to the small intestine, where they mature
and attach themselves to the intestinal wall
to feed on blood.

It's important to note that Ancylostoma
duodenale is a parasitic organism that can
cause health problems in humans, so efforts
to prevent infection and improve sanitation
In endemic areas are crucial for public
health.

Ancylostoma dudenale structure

Ancylostoma duodenale is a parasitic
hookworm species, and its structure is
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adapted for its parasitic lifestyle. Here are
some key structural features of Ancylostoma
duodenale:

Body/ghape:ﬁ(ncylgztgpa duodenale has a

slender, elongated y with a tapering
anterior end and-a thicker posterior end.
The body is somewhat cylindrigal in shape.

Size: Adult Ancylostoma duodenale worms
are relatively small, measuring
approximately 5to 11 millimeters in length.

Cuticle: The external surface of the worm is
covered by a tough, protective cuticle. The
cuticle helps the worm to anchor itself in the
host's intestinal lining and protects it from
host immune responses.

Mouthparts: A notable feature of
Ancylostoma duodenale is its distinctive
hook-like mouthparts. It has a pair of cutting
plates with sharp teeth that it uses to attach
to the lining of the small intestine and feed
on the host's

Digestive System: Hookworms have a
simple digestive system. They lack a true
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gastrointestinal tract but have a mouth and
a short esophagus. The nutrients they need
are absorbed through their body wall from
the host's blood.

Reproductive Organs: Ancylostoma
duodenale is a hermaphroditic species,
meaning each individual worm has both
male and female reproductive organs. This
enables them to reproduce by mating with
other hookworms that they encounter in the
host's intestines.

T arval Stages: The life cycle of Ancylostoma
duodenale includes larval stages. After
being excreted in the host's feces, the eggs
hatch in the soil and develop into infective
larvae. These larvae have a different
appearance from the adult worms and are
adapted for survival in the external
environment.

Musculature: Hookworms have muscle
layers that enable them to move within the
host's intestine and to attach themselves
firmly to the intestinal wall.

It's important to note that the primary
purpose of Ancylostoma duodenale's
structure is to facilitate its parasitic lifestyle
within the human small intestine. These
adaptations allow it to feed on blood and
reproduce within its host, which can lead to
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health problems in the infected individual if
not treated.

Ancylostoma dudenale pathogenecity
Ancylostoma duodenale, commonly known
as the Old World hookworm, is a parasitic
nematode (roundworm) that can cause a
condition known as hookworm disease or
ancylostomiasis in humans. The
pathogenicity (ability to cause disease) of
Ancylostoma duodenale is primarily
associated with its feeding habits and the
effects it has on its human host. Here are
some key points regarding its pathogenicity:
. Blood-Feeding: Ancylostoma duodenale is a
blood-feeding parasite. It attaches itself to
the lining of the small intestine using its
hook-like mouthparts and f)g%@on the
host's blood. This feeding avior can lead
to several adverse effects, including:
Anemia: Prolonged infestations with
Q okworms can cause iron-deficiency
%ﬁemia due to the loss of blood through

feeding. Anemia can lead to symptoms
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such as fatigue, weakness, and paleness.
e Intestinal Damage: The attachment of
Q)ﬂfjokworms to the intestinal wall can
ause physical damage and irritation,
leading to symptoms such as abdominal
pain and discomfort.
2. Nutrient Deprivation: Hookworms absorb
nutrients directly from the host's blood,
Q hich can deprive the host of essential
%rjlvutrients, further exacerbating the effects of
anemia and malnutrition.
3. Allergic Reactions: In some cases,
iIndividuals infected with Ancylostoma
Q/duodenale may experience allergic
reactions or hypersensitivity to the worm's
antigens, leading to skin rashes or itching.
4. Gastrointestinal Disturbances: Hookworm
infections can cause gastrointestinal
Q symptoms, including nausea, diarrhea, and
miting.
5. Larval Migration: During the initial stages of
Infection, when hookworm larvae migrate
D through the body (often through the skin),
they can cause skin inflammation and
itching.
6. Chronic Infections: If left untreated, chronic
/mookworm infections can lead to severe
“health problems, particularly in children and
individuals with compromised immune
systems.
It's important to note that the severity of
Ancylostoma duodenale infections can vary
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depending on factors such as the number of
worms present, the duration of the infection,
and the overall health of the host. Proper
diagnosis and treatment with antiparasitic
medications, along with improved sanitation
and hygiene practices, are essential for
managing and preventing hookworm
disease. Public health measures, including
deworming programs and education about
prevention, are crucial for reducing the
prevalence of Ancylostoma duodenale
iInfections in regions where it is endemic.

Ancylostoma dudenale control measures
Controlling Ancylostoma duodenale
infections, commonly known as hookworm
Infections, requires a comprehensive
approach that includes both individual and
community-level measures. These control
measures aim to prevent new infections,
reduce the prevalence of existing infections,
and alleviate the health burden associated
with hookworm disease. Here are some key
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control measures:

7. Deworming Programs:

e Mass drug administration (MDA)
programs involve the periodic distribution
of anthelmintic medications (such as
albendazole or mebendazole) to at-risk
populations in endemic areas. These
medications kill adult worms and larval
stages, reducing the worm burden In
infected indiviglgals.

e School-based deworming programs target
school-age children who are particularly
vulnerable to hookworm infections.
Regular deworming in schools can
iImprove children's health and school
attendance.

8. Improved Sanitation and Hygiene:

y%ﬁ uring access to safe drinking water
/an{d$ sanitation facilities, including the
_proper disposal of human waste, can help
break the cycle of hookworm transmission
by preventing contamination of soil with
Infected feces.

e Health education campaigns should
promote proper handwashing and hygiene
practices, especially before eating and
after using the toilet.

9. Footwear Promaotion:

e Encouraging the use of footwear,
especially in areas where walking
barefoot on contaminated soil is common,
can help prevent hookworm larvae from
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penetrating the skin.
10. Soil and Environmental Measures:

e Treating soil with larvicides or other
chemicals to kill hookworm larvae in areas
with a high prevalence of infection can be
effective.

e Reducing soil contamination with feces
through proper waste management and
sanitation practices can also help reduce
environmental transmission.

11. Health Education:

e Raising awareness about the causes and

symptoms of hookworm infection, as well

preventive measures, can empower
communities to take action to protect
themselves.

e Health education should also focus on
proper nutrition to help individuals recover
from anemia and malnutrition caused by
hookworm infections.

12. Improved Nutrition:

e Addressing malnutrition and anemia
through nutritional supplementation and
education on balanced diets can help
individuals recover from:theveffects of
hookworm infections.

13. Monitoring and Surveillance:

e Regular monitoring and surveillance of
hookworm prevalence and infection rates
In endemic areas are essential for
assessing the impact of control measures
and identifying areas that require
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Intervention.
14. Research and Innovation:

e Ongoing research into new drug
treatments, diagnostics, and vaccines for
hookworm infections can contribute to
more effective control strategies.

15. Community Engagement:

 Involving communities in the planning and
implementation of control measures can
enhance their effectiveness and
sustainability.

16. International Collaboration:

e Collaboration between governments, non-
governmental organizations, and
international&%%cies IS crucial for
coordinating efforts to control hookworm
Infections, especially in regions with
limited resources.

Effective control of Ancylostoma duodenale

Infections requires a multi-pronged

approach that addresses both the health of

iIndividuals and the broader environmental
and socioeconomic factors that contribute to
the spread of the parasite.

AN
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Development to
filariform larva in
enviornment

e Rhabditiform larva
hatches

@‘ Infective stage

6 Diagnostic stage

Intestinal Hookworm

o Filariform larva
\ penetrates skin

Larvae exit circulation
in the lungs; they are
then coughed up and
swallowed.

\
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Enterobius vermicularis
(Pinworm)

Almost anybody can _
become infected with 5
this parasite

especially children.

Enterobius vermicularis

e Enterobius vermicularis is commonly called the thread worm, pin or seat worm. It causes
an intestinal parasitic infection called %robiasis (anal itching) that occurs commonly in
children.

Habitat:

¢ Adult worm (gravid females) live in the caecum and vermiform appendix of human, where they
remain until the eggs are developed. They generally remain on the surface of the mucosa and
may occasionally encystiyt es layer.

Morphology:

e The adult worm is sm/cﬂl, vypitén color, more or less spindle shaped and resembles a short
piece of thread. ey

e They are visible to thep&éeye.

e True buccal capsule is a'qéent.

¢ A pair of cervical alae (wing Iiyexpansions) is present as the anterior extremity.

e The posterior end of the oesophagus is dilated into a conspicuous globular bulb/ a double-
bulb oesophagus which is a characteristic/f%@ture of this nematode.

e The oral end has three lips with a dorso-ventral bladder like expansion of the cuticle.
Male worm:
e An adult male measures 2-4mm in length and 0.1-0.2mm breadth.
e The posterior third of the body is curved, sharply shortened and possess a exposed terminal

copulatory sgicule.
e The m%m diyediately after fertilizing the females, therefore are rarely seen.

Female worm: M@@ ¢
. Adult,gérﬁale isy@m in length and§3- .5 mm in breadih. :
e The posterior end i €ly straight and drawn out into a long, tapering and finely pointed

tail, which is 1/31 the length of the worm. .
e The female reproductive organs are paired and T-shaped.
¢ A large number of eggs with an average of 11,105 eggs are present in the uterus of the gravid

farmala that fill 11n thAa AntirAa hadhs Af thAa fAamala arAre
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The female reproductive organs are paired and T-shaped.

A large number of eggs with an average of 11,105 eggs are present in the uterus of the gravid
female that fill up the entire body of the female worm.

The gravid female dies within 2-3 weeks after laying eggs.

Eggs: /

The embryonated eggs are infective to human.
The eggs are colorless, measuring 50-60 um in length and 20-32u m in b/readtﬁ.7 e
They are typically plane convex, with one flattened sideand one convex side.%
yers of chitin.

The eggs are surrounded by a thin, hyaline, transparent shell composed of 2

The egg becomé infective after exposure to atmospheric oxygen for 6\1/96r
resistant to antiseptics. \

Egg contains a coiled tadpole like Iar{\gﬂ
Egg can floegsm saturated salt solut 0;/ &
S is more

Pinworm
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Enterobius vermicularis, commonly known as the pinworm, is a parasitic nematode
(roundworm) that can infect the human gastrointestinal tract. Understanding its life cycle
is essential for managing and preventing infections. The life cycle of Enterobius
vermicularis typically consists of the following stages:

. Egg Stage:
« The life cycle begins when adult female pinworms, which reside in the lower part of
the large intestine, migrate to the anal region, usually at night.

« The female pihworms then depesittheir ?B%Mhe perianal skin (around the
anus). This process ig’often accompani y itching and discomfort, which can
lead to the spreal the eggs. /M

. Egg Transmission:

» The eggs are extremely small and can be easily transferred to various surfaces,
such as clothing, bedding, toilet seats, and hands, through scratching or other
contact with the perianal area. )

« Contaminated fingers can transfer the eggs HAeading to ingestion.

. Larval Development:
» Once ingested, the eggs hatch/'uﬂ/t/hﬁall intestine, releasing larvae.

e These larvae then migrate to}éc@:um (a part of the large intestine) and mature
into adult pinworms over thecourse of an%wzaeks.

« Adult male and female pinwgrms mate iirthe cecum.

. Egg Production and Migratiorr:

« After mating, the adult female pinworms return to the anal region to deposit more
eggs, completing the cycle.

e This nocturnal egg-lay%?havior is a characteristic feature of pinworm infections

n

and often causes itchi d discomfort for the host.
. Environmental Contamination:/

» Eggs laid around the anu d perianal area can also be dispersed in the
;g/v,%n nt when the host scratches or comes into contact with surfaces and
jects.
. taminated clothing, bedding, and other objects can serve as reservoirs for

pinworm eggs.

. Reinfection:

« People who come into contact with contaminated surfaces or objects can
accidentally ingest pinworm eggs.
» This ingestion leads to the development of new infections, perpetuating the life
cycle.
The life cycle of Enterobius vermicularis is uniqug/n that it involves the periodic
migration of adult female worms to the anal region to lay eggs, resulting in the
characteristic itching and discomfort associated with pinworm infections. Effective
control and prevention measures include good hygiene practices, such as regular
handwashing, maintaining clean and sanitized living spaces, and treating infected
individuals with appropriate medications (such as mebendazole or pyrantel pamoate) to
eliminate the worms and interrupt the life cycle. Additionally, it is important to treat all
household members if one person is found to have a pinworm infection to prevent
reinfection.
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ODPDX Enterobius vermicularis

ingested by human

e Embryonated eggs
®

Larvae hatch
in small intestine

Larvae inside the eggs
mature within 4 to 6 hours.

o Eggs on perianal folds d &

J

@ . e Gravid female migrates
Infective stage to perianal region

at night to lay eggs.

o Adults in lumen of cecum

d Diagnostic stage

Mode of transmission:
¢ Infected human beings are m«;/:ﬁ}/source of infection. No extra human reservoir is known.

e |tis primarily a disease of chil and intra-family transmission is very common.
¢ The different modes of transmission are-
o IngestionWto contaminated fingers, commonly seen in children.
e Handling ontinyed’rﬁght clothes of the children.
¢ Inhalation of alyne eggs present in the dust.
Retro infection@onany seen mainly in adults.

Pathogenesis:

Pathogenicity of eggs:
¢ Significant patholo i/ “lesion are caused by the eggs.

e The eggs adhere well on surface of the skin and by thin natural perianal or perianal itching.

Pathogenicity of adult worms: —

¢ Adult worms attach to the mucosa and feed on intestinal content, bacteria and possibly
epithelial cells, causing minute ulceration which may lead to mild catarrhal inflammation with

diarrhea, eosinophileacterial infection. -
rized

¢ Infection are charac by intense pgrianal itching.
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eplthellal ceIIs causmg mlnute ulceration WhICh may Iead to |Id catarrhal |nﬂammat|on with
diarrhea, eosmophlllnjfh bacterial infection. -

¢ Infection are characteriZzed by |nte;zmanal |tch|ng

e Patients vigorously scratch thems attempting to relieve the itching and doing so often
cause skin damage, bleeding, bacterial infection and intensified itching

e Allergic reacﬁ in Wtize%bserved due to absorption of metabolites secreted

by the worl
Clinical manifestation: Diseases

e Most patients are asymptomatic.

e In syl matic patients, the most common complaint is perianal and perianal pruritus, usually
no al or in the early morning.

o Oté%mplaints include abdominal pain, irritability and restlessness.

e H infection in children may cause anorexia, behavioral chianges such as sleep
disturbance, nausea, nail bite;/grinding teeth at n»gh/av

Complications: Urethritis, Endomeritis, Appendicitis

Epldemlology and geographical dlstrlbutlon

The nematode is cosmopolitan, found all over the world.

¢ Unlike many other parasite disease, the iggidence is higher in developed countries and in

temperate climate than intropical couritfies.
¢ Rate of infectionis highest in children.
¢ Infection found more in whites in blacks, which may be due to racial immunity.

Laboratory diag

e Eggs are rarely found in faeces, so conventional stool sample examination techniques are not
useful.

¢ Infection are best diagnosed by microscope detection of adult worms or microscopic detection
of eggs on the perineum.

e Detection of adult worms
o Motile worms may be seen perianal skin shining under bright light when close visual
/ examination are conducted during night or early in the morning.
@]

Adult worms may sometimes be observed on the surface of fresh stool samples, during
garments, perianal folds.

e Detection of eggs

o _Microscopic demonstration of characteristic eggs in the perianal scrapings is the method
of choice for the diagnosis of enterobiasis

Anal or perianal specimens can be collected by NIH swab, cellophane swab or scotch
tape swab method.

o Scotch tape swab method is a simple and effective procedure. In this procedure
transparent adhesive tape is pressed firmly against perianal skin and then spread on to a
microscope and observed for pinworm eggs.

o The perianal specimens are best collected in the morning before the child goes to the
toilet and takes bath.

o Atleast 3 scotch tape swab should be collected for 3 consecutive days to rule out E.
vermicularis infection.

o Since anal itching is a common symptom of pinworm, the third option for diagnosis is
analyzing samples from under fingernails under microscope.

Treatment
¢ Pyrantel pamoate is the drug of choice
o Single dose

o

o Oral administration
o 5 mg/kg single dose
e Mebendazole is also effective
e Others drug are- albendazole, piperazine, pyminium pamote

P .s"'f and control
r nails short

ii. Frequent hand washing before meals and after defecation

\(2) Good personal hygiene.
Trg%ent of infected case and all other members in the family or institution.

N N I < T P T

aschelmethis Page 28



© Good personal hygiene.
2 Trey'\ent of infected case and all other members in the family or institution.

Finge;s/ﬁfould not be put in mouth as habit.
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Systematic Position of Wuchereria bancrofti

Class: Phasmidia
Order: Filaroide&
Family: Filariid¥e
Genus: Wucheferia
Species: bancrofti

Habits and Habitat of Wuchere)r'a bancrofti

Wuchereria bancrofn (Filarial worm) is a dreaded endoparasite of humans.

Itis a digenetic parasite completing its life cycle in 2 hosts. The final host is
3 adult worms, while the intefmadiate host is blood- -sucking

he female mosquitoes of genus Culex, Aedes, or Anopheles.

Adult worms live coiled’up in the lymph glands and lymph passage of man,

where they often obstruct the flow of lymph.

The larvae i.e. microfilgrige are found in the peripheral blood, occasionally

they are also feundin lous urine or in hydrocele fluid.

Morph y Wuchg)/'&rla bancrofti
1. Adult worms

These are long, hair-like, transparent, translucent, thread-like worms with
smooth cutlcle and taperlng ends

The postetior end of the fema I and pointed that bears an
anus, while that of the male rved vertically and is’numbers of
genital papillae two copulatory spicules of une ength.

Males and females remain coiled together usually in the abdominal and

inguinal lymphatics and in the testicular tissues.
The head end is slightly enlarged. /

Mouth aperture is simple, without lips. sc/

The pharynx is divisible into an anterior muscular portion and a posterior
glandular portion. An oesophageal bulb is lacking.

The intestine is simple.

The vulva of the female is located ventrally in the pharyngeal region and
provided with a pyriform ejector mechanism.

The female worm is viviparous and directly liberates sheathed microfilariae
into the lymph.

The adult worms live for many years, probably 10—15 years or more.

Oesophagus

Nehr\y‘ng/
| K { Gofio
| ()

r_vuwa TesteS——‘\\ :
\ \/ Copiulalory \
\‘ \]\)4_ ems/pc/\’;les \ ‘j\
| | "/ |
AnalbLt\

/. musculature S
——r ;_‘<)\nus Papillae
WUCHERERIA - ADULT FEMALE AND MALE
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S ‘j
\\ Ovary

./

Phylu

Nem
atoda
2. Microfilaria

The first stage larva-is called microfilaria.

They are colorless, transparent bodies with blunt anterior ends and pointed
tails.
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They are very active and can move forward and backward within the sheath
which is much longer than the embryo.
/‘
. . —
They are mlcroscoplcxanﬁ/measu e about250—300 pum in length and 610 pm
in thickness. / ,

Its body is covered with a hyaliné sheath followed by a cuticula being lined
by flattened subcuticular s or epidermis and an inner column of
cytoplasm containing nuclei. Its cuticle has well-marked striations.

Somatic cella or Nuclei appearas granules in the eent{al axis of the body
extended from head to tail except for the 5% terminal end of the tip.

Their head-end has clear space devoid of granules known as cephalic
space.

Important structures from the anterior end downwards are future mouth or
oral stylet, nerve ring: oblique area devoid of granules, nephridiopore,
renette cell, dark-colored inner mass, and 4 cells of the future anus.

They do not undergo further development in the human body unless they
are taken up by their suitable host (mosquitoes).

Their life span in the human body is pl;‘obably 70 days.

Cuticular sheat

1'%

y - / Anus
) ephrigfopore

/ /

I] .
e

Renette cells VA
_—— <
Epidermis "\\
1 R\
B J A\
/ A’ 3 \
Somatic cell 5/ \\
L} \u '

Interior mass

WUCHERERIA - MICROFILARIA
Bstudyandscore.com

Periodicity of Microfilariae
The microfilariae circulate in the bloodstream.
=

In India, China, and many other Asian countries, they show a nocturnal
periodicity in peripheral circulation; being seen in large numbers in
peripheral blood only at night (between 10 pm and 4 am), but they disappear
inside during the rest of the day. It is hgheved that during the daytime they
retire inside the deeper blood vessel. This correlates with the night biting
habit of the vector

Culex mosquito.

In the Pacific islands and some parts of the Malaysian archipelago, the
microfilariae are nonperiodic or diurnal subperiodic, such that they occur
in peripheral circulation at all times, with a slight peak during the late
afternoon or evening. This is related to the day-biting habits of the local
vector mosquitoes.

3. Third stage of the larva (infective form)

The third stage larva is the infective form of the parasite is found only in
mosquitoes.

They are elongated, filariform, measures1.5mm in length, and 18-23 um in
diameter.
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Life cycle of Wuchereria bancrofti

Wuchereria bancrofti is digenetic i.e. its life history is completed in two
hosts
Definitive host: Man. No anirfél host or reservoir is known for W. bancrofti

Intermediate host: Female mosquitoes, belonging to genus Culex, Aedes,
and Anopheles.

Infective form: Actively motile third-stage filariform larva is infective to man.

Mode of transmission: Humans get the infection by the bite of a mosquito
carrying a filariform larva.

Filariasis
(Wuchereria bancrofii)
a Mosquito takes s
a blood meal
Mosquito Stages (1.3 eves sniei i) Human Stages
e Migrate to head and 9
mosquito's proboscis

v

e Adults in lymphatics

O T
L1 larvae °

e Adults produce sheathed
microfilariae that migrate
into lymph and blood

Microfilariae shed sheaths,
pentrate mosquito's midgut,
and migrate to thoracic muscle!

A= Infective Stage :
A= Diagnostic Stage

Figure: The life cycle of Wuchereria bancrofti. Image Source: Wikipedia.
a. Copulation

Copulation takes place when individuals of both sexes are present in the
same lymph gland.

b. Larval development in man

The female worm is viviparous or ovoviviparous, it releases numerous
larvae called microfilariae into the bloodstream.

The microfilariae are born in a very immature stage. However, they find their
way into the lymph vessels, soon enter into blood vessels and circulate with
blood showing acti)/égoevements. .

They do not undergo further develomj%until sucked by the intermediate
host. i.e. female quitoes.

Microfilariae show n(éturnal and diurr:?y/‘?)dicity in the blood of man.
Durina the davtime, the microfilariae to stay in the deep blood vessels
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Microfilariae show /cturnal and diurr:l/pe(l icity in the blood of man.
During the daytime, the microfilariae to stay in the deep blood vessels
of man. But, at night time they travel néar the surface in peripheral or
superficial blood yvessels. This behavior enables them to get ingested by the

night biting mogquito(Culex and Aedes) which serves as an intermediate
host.

These microfilariae circulate in the blood for 6 months to 2 years and then
die if not taken by a mosquito.

c. Development in mosquito

Microfilariae are sucked from the peripheral blood of man.

Microfilariae lose their sheath within 2 to 6 hours in the stomach of the
mosquito and then they penetrate the stomach wall and within 4 to 17 hours
migrates to thoracic muscles or wing musculature where they undergo
metamorphosis and grow.

In the next 2 days,‘t/hey become short and thick like sausages having short
spiky tails and measures 124 to 250um in length and 10 to 17um in
diameter, also possess rudimentary digestive tract. These are first-stage
larvae (L1).

within fhe'nexp)3 to 7 days they grow rapidly and moult once or twice to
become-the”Second stage larvae (L2) which measure 225 tg 33oum in
length and 15 to 30 um in diameter. /O

Metamorphosis finally completes by 10-11 days into third%;de filariform
larvae (L3) which mgas bout 1500 to 2000 pum in length and 18-23 pm
in diameter. \@

The third stage larvae a tively motile and infective. /

These larvae migrate through the hemocoel to the mosqui

labium(proboscis).

d. Infection of the new human host

When this infected mosquito pierces its proboscis in the warm and moist
skin of man, the larvae creep out of labium to human skin,

Then, it penetrates the skin and finally come to settle down into lymphatics.
In the lymph vessels, they grow and become fully adult and sexually mature
within a period of 5 to 18 months.

The sexually mature worms start reproduction to repeat life history.

Fr>

Wuchereria bancrofti is a parasitic worm that causes lymphatic filariasis, a neglected
tropical disease that affects millions of people in tropical and subtropical regions of the
world. The pathogenicity of Wuchereria bancrofti is primarily due to its ability to infect
and damage the lymphatic system in humans. Here are some key points about its
pathogenicity and prevention measures:

Pathogenicity:

. Lymphatic em Damage: Wuchereria bancrofti primarily infects the lymphatic
system. adult worms live in the lymphatic vessels and produce microfilariae, which
are tiny lafvae that circulate in the bloodstream and can cause blockages in the

lymphatic veﬁsl&m%,
. Lym u@f Chronic infection with Wuchereria bancrofti can lead to a condition

knownas lymphedema, which results in swelling of limbs, breasts, and other body
parts. This condition is often painful and disfiguring.

. Elepi;@pl(’ is: In some cases, long-term infection can lead to a severe form of

lymp /déanfa known as elephantiasis, which causes extreme swelling and thickening of
the affected body parts. This can result in disability and a significant decrease in the
patient's quality of life.

Prevention Measu;e}/
Mass Drug Admini ion (MDA): One of the primary strategies for preventing and

PO TSP RS SPE J07 ] DR SR S SR TS U NPV URGURE A R SR RS SRS T SRPUI] ROpPE SR

aschelmethis Page 33



Prevention Measu;e&%

Mass Drug Admini ion (MDA): One of the primary strategies for preventing and
controlling lymphaticfilariasis is mass drug administration. This involves the distribution
of antifilarial drugs, such as diethylcarbamazine (DEC) or ivermectin, to entire
communities at risk. These drugs kill microfilariae and prevent transmission of the
infection.

Vector gontrol: Wuchereria bancrofti is transmitted to humans through the bites of
inf d mosquitoes, primarily species of the Culex, Anopheles, and Aedes genera.
Vector control measures, such as the use of insecticide-treated bed nets and indoor
residual spraying, can reduce mosquito populations and prevent transmission.

TPh;v{ rotective Measures: Individuals living in endemic areas can protect

X«/ﬁg from mosquito bites by using bed nets, wearing long-sleeved clothing, and
plying insect repellents.

Health Education: Public health campaigns and community education efforts are crucial

for raising awareness about lymphatic filariasis, its transmission, and prevention

measures. These initiatives can encourage individuals to participate in MDA programs

and gdopt personal protective measures.

proved Sanitation: Improved sanitation and access to clean water can help reduce
the breeding sites for mosquitoes and minimize the risk of infection.
Treatment of Infected Individuals: Individuals who are already infected with Wuchereria
bancrofti can be treated with antifilarial drugs to reduce the burden of microfilariae in
their bloodstream and alleviate symptoms. However, these treatments may not reverse
existing damage to the lymphatic system.

It's important to note that lymphatic filariasis elimination programs often involve a
combination of these prevention and control measures. These efforts have led to
significant progress in reducing the burden of this disease in many endemic regions, but
ongoing surveillance and sustained efforts are necessary to achieve complete
elimination.
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Meloidogyne incognita
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Life cYele geveto imeags
Figure 1. The life cycle of the root knot nematode

Meloidogyne incognita, commagnly known as the southern root-
knot nematode, is a microscopi€ roundworm that belongs to
the family Meloidogynidae. These nre plant
parasites and are considered to be one of the most
economically important plant-parasitic nematodes in
agriculture. Here's some information about the habits and
habitat of Meloidogyne incognita:

1. Habitat:

o QMeloidogyne incognita primarily resides in the soil.
They are commonly found in agricultural fields, gardens,
nurseries, and other areas where plants are grown.

2. Habit:

Parasitic Behavior: Meloidogyne incognita is a plant (
parasite. It infect:% roots of a wide range of host

plants, causing a condition known as root-knot

nematode disease. These nematodes form specialized
structures called "galls" or "knots" on the roots of

infected plants.

AN
Feeding and Reproduction: The nematodes feed on
plant cells by inserting a styltvevty/heedle-like structure)
into the root cells, which allows’them to extract nutrient§s
As they feed, they induce the formation of the Q
characteristic galls on the roots. These galls are
comprised of plant cells that have grown excessively due
to nematode feeding. Inside the galls, the nematodes
reproduce, laying eggs that eventually hatch into juvenile
nematodes.

Life Cycle: The life cygle of)/lelo/idogyne incognita
involves four stagesegg, juvenile, male, and female.
The female nematodes are gedentary and remain
attached to the roots, whi alesg@d® mobile and leave
the root tissue to find fem ’@r\maﬁng.

Host Range: Meloidogyne ipcognita has a broad host
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the root tissue to find fem@le® {8 masing.

Host Range: Meloidogyne ipcognita has a broad host

range, affecting a wide v s9ywof pIaWIwing many

important agricultural crops/such as‘tomatoes, potatoes,

cotton, angs%eans. It can cause significant damage to
crop yields.

Survival: These nematodes can survive in the soil for
extended periods, even in the absence of host plants.
They can persist in the form of eggs, waiting for suitable
host plants to become available.

“
Control measures for managing Meloidogyne incognita include
crop rotation, the use of nematode-resistant crop varieties, soil
sterilization, and the application of nematicides, among other
strategies, to reduce their impact on agriculture. =|

meloidogyne incognita structure
Meloidogyne incognita, like other nematodes, has a relatively
simple body structure. Here's an overview of its basic
structural characteristics:
Body Shape and Size: -~
¢ Meloidogyre incognita is a microscopic roundworm with
a slendey; cylindrical body.
e Adult females are typically more prominent and larger, - \&\
reaching about 0.8 to 1.4 mm in length, while males are - }(}«M VJ\/

smaller, measuring around 0.5 to 1 mm in length.

Cuticle:
e T “g/bédy of Meloidogyne incognita is covered by a
tough, flexible, and non-cellular cuticle. This cuticle
provides protection and helps the nematode maintain its

shape.
Body Segmentation: ng}l
¢ Nematodes have a\p//s/eudocoelom, a fluid-filled body
cavity. They are not externally segmented like ¥ M
earthworms or insects. 0
Mouthparts:

e At the anterior (front) end of the nematode, there is a
small mouth opening. Around the mouth, there are a few

sensory structure/s7alled papillae.

Stylet:
¢ Inside the mouth, Meloidogyne incognita has a piercing
organ called a stylet. The stylet is used to puncture plant
cells, allowing the nematgde to feed on the contents of
the plant cells. /ﬂ

Alimentary Canal: o %
e The nematode has a simpje digestive system consisting
of a mouth, esophagu:z%gstine, and anus. The
esophagus acts as a muscular pump that helps move
food to the intestine.

Reproductive Organs:
In females, the reproductive system includes a single,
functional ovary and a uterus. Females produce eggs,
which are Iaicy/:lusters and protected by a gelatinous
matrix.

Males have testes and a spicule, which is a copulatory
structure used for mating.

Muscles:
¢ KNematodes have longitudinal muscles running along

/" thair hnAdvv whirh anahla theam tn mnve in a charactarictie
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Muscles:
-/ﬂzmatodes have longitudinal muscles running along
their body, which enable them to move in a characteristic
thrashing motion.

Sensory Struyctures:

¢ Nematodes have various sensory structures, such as
hids and papillae, which are involved in sensing
their environment.

Respiratory and Circulatory System:
¢ Nematodes lack a true rgspiratory or circulatory system.
hey obtain oxygen tky?/g}ljn diffusion across their body
wall.

Nervous System:
¢ Nematodes have a simple nervous system with a nerve
ring (a concentration of nerve cells) near the anterior end
and two nerve cords running the length of the body.

Excretory System:
¢ They have a protonephridial excretory system that helps
maintain osmotic balance.
Overall, the structural features of Meloidogyne incognita are
adapted for its parasitic lifestyle, allowing it to effectively infect
and feed on plant roots while navigating through the soil
environment.

meloidogyne incognita life cycle
The life cycle of Meloidogyne incognita, commonly known as
the southern root-knot nematode, consists of several stages.
These nematodes are plant parasites, and their life cycle is
closely tied to their ability to infect and reproduce within plant
roots. Here is an overview of the life cycle of Meloidogyne
incognita:
Egg Stage:
¢ The life cycle begins with the deposition of eggs by adult
female nematodes. These eggs are usually laid in a
gelatinous matrix near the surface of plant roots,
typically in clusters.
¢ The eggs are oval in shape and are protecte the
gelatinous matrix, providing them with some degree of
resistance to adverse environ%ﬁtal conditions. Q
Juvenile Stage:
¢ After a period of development, Ur{e/eés hatch into
juvenile nematodes. These juveniles are tiny, worm-like
organisms.
e There are{everal juvenile stages (J1, J2, and J3) before
the nematodes become ad% During these stages,, =z
they are actively mobile and can move through tRQ/soiI. \o“
Infection Stage:
¢ The second-stage juvenile (J2) is the infective stage. It is AM'
at this stage that the nematode actively seeks out host gy\l
plant roots. @
e Using a piercing structure called a stylet, the J2
nematode punctures the plant's root cells and injects

secretions that initiate the formation of feeding sites. 0""*
NP

Feeding and Reproduction Stage:
Once the nematode has established a feeding site within
the plant root, it becomes sedentary and undergoes
several molts to reach adulthood.

Adult female nematodes continue to feed and induce the
formation of characteristic galls or knots on the plant
roots. These galls are composed of plant cells that have
grown abnormally due to nematode feeding. ,

W
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formation of characteristic galls or knots on the plant
roots. These galls are composed of plant cells that have
grown abnormally due to nematode feeding. ,

'Y

Adult male nematodes, on the other hand, are mobile 3
and lgave the root tissue to find female nematodes for
mating. Males are short-lived compared to females.
Egg Production:
dult females produce eggs within the plant galls. These
eggs are laid within the gelatinous matrix and are
protected by it.
e The number of eggs produced by a female can vary, but
it can bg in the hundreds.

Continued Life Cycle:
¢ The eggs within the galls eventually hatch into juvenile
nematodes, completing the life cycle.
e The new juveniles (J2) exit the galls and start searching
for new host plants to infect, thus perpetuating the cycle.

This life cycle allows Meloidogyne incognita to reproduce and
spread within agricultural fields, leading to damage to host
plants and reduced crop yields. Effective management
strategies often focus on disrupting this life cycle through
practices such as crop rotation, the use of nematode-resistant
plant varieties, and the application of nematicides.

meloidogyne incognita pathogenecity and control measure h&%

Meloidogyne incognita, also known as the southern root-knot
nematode, is a plant-parasitic nematode that can cause
significant damage to a wide range of agricultural crops. Its
pathogenicity lies in its ability to\,'gWadgp’lant roots, establish
feeding sites, and induce the formation of characteristic galls
or knots on the root system. /

This disrupts trz’ ;zént‘s ability to/take up nutrients and water,
ultimately leading to stunted growth, reduced yields, and in
severe cases, plant death. To manage and control
Meloidogyne incognita infestations, various strategies can be
employed:
Crop Rotation:
¢ Crop rotation is a common cultural practice that involves
planting different crops in a sequence to disrupt the
nematode's life cycle. E"&
¢ Planting non-host crops (those ngks cep({jakf@ g,o)
Meloidogyne incognita) canQ\gp % em.w

populations in?/soil. N
Nematode-Resistant Varieties:
e Some plant varieties have been bred for resistance to
root-knot nematodes, including Meloidogyne incognita.
¢ Planting resistant varieties can significantly reduce

nematode damage. However, resistance may not always
be comp?e nd can vary among crop varieties.

Soil Solarization:
¢ Soil solarization is a method that uses solar heat to kill
nematodes in the soil. It involves covering moist soil with
clear plastic during hot months to raise soil temperatures
and effectively Kkill nema&sgte(s a@ﬁther soilborne

p?/h)gens.
Nematicides:

e Chemical nematicides are available for the control of
root-knot nematodes. These products are applied to the
soil to reduce nematode populations.

e Hnwavar tho ice nf neamatiridac chniild ha annrnarhand
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¢ However, the use of nematicides should be approached
with caution due to environmental concerns and

po;?zkyharm to non-target organisms.
BiologicdlControl:

e Some beneficial microorganisms and nematophagous
(nematode-eating) organisms can help suppress
nematode populations naturally.

¢ Examples include certain fungi, bacteria, and predatory
nematodes.

Organic Matter Management:
¢ Maintaining healthy soil with good levels of organic
matter can help reduce the impact of nematodes on
plants.
¢ Organic matter improves soil structure and promotes
beneficial microorganisms that can compete with
nematodes.
Fallow Periods:
¢ Allowing fields to remain fallow (unplanted) for a period
can reduce nematode populations. During this time,
nematodes may not have access to host plants and may
die off.
Nematode Monitoring:
e Regular soil testj nd b rtoring/for ner&;\
populations cal elp |dent|fy the'presence and severi
of infestations. ﬁ

e This information can guide management decisions.
Sanitation: /\
cted

e Practices such as removing and destroying i

plant debris, cleaning equipment to prevent the spread

of nematodes, and avoiding planting contaminated

nursery stock can help reduce nematode pressure.
Effective nematode management often involves a combination
of these strategies, as relying solely on one method may not
provide adequate control. Integrated pest management (IPM)
approaches that combine cultural, biological, and chemical
control measures are commonly used to manage Meloidogyne
incognita and minimize its impact on crops while considering
environmental sustainability and long-term soil health.
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The economic importance of Aschelminthes is a two-sided coin. They can be both beneficial and
detrimental.
Beneficial impacts:

¢ Free-living nematodes play a vital role in healthy soil ecosystems. They decompose organic
matter, recycle nutrients, and contribute to soil aeration. This promotes healthy plant growth and
contributes to agricultural productivity.

e Some nematodes are used as biological pest control. Certain nematode species prey on insects
and other invertebrates that can damage crops. This can be a more environmentally friendly
alternative to chemical pesticides.

Detrimental impacts:

¢ Many nematodes are parasitic. They can infect plants, animals, and humans, causing significant
economic losses.

o Plant parasitic nematodes damage crops by feeding on roots, stems, and leaves. This can
reduce crop yields and quality.

Root knot nematode
¢ Animal parasitic nematodes infect livestock and other animals, leading to reduced growth, weight
gain, and milk production. In severe cases, they can cause death.

ol Intratinal Hookwarm CDC

Opens in a new window

www.cdc.gov
Hookworm
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¢ Human parasitic nematodes infect millions of people worldwide, causing a variety of diseases
such as elephantiasis, river blindness, and trichinosis. These diseases can have a debilitating
impact on people's health and well-being, and can also lead to lost productivity.
The economic burden of Aschelminthes-caused diseases is significant. Globally, nematode infections in
plants cost billions of dollars in losses each year. In addition, human and animal parasitic nematodes
impose a significant healthcare burden on many countries.

Beneficial Impacts:
¢ Soil Health Champions: Free-living nematodes in soil are incredibly abundant. They act as
decomposers, breaking down dead organic matter into nutrients that plants can readily absorb.
This process, called decomposition, is essential for maintaining soil fertility and promoting healthy
plant growth. These tiny worms also help aerate the soil by burrowing through it, allowing for
better oxygen circulation and root development. This translates to increased agricultural
productivity and improved crop yields.
¢ Biocontrol Warriors: Certain nematode species are being explored and used as a form of
biological pest control. These predatory nematodes naturally hunt and kill insect pests like
beetles, grubs, and even some harmful slugs. They are particularly effective because they can
actively seek out their prey in the soil. This eco-friendly approach reduces reliance on chemical
pesticides, which can harm beneficial insects and pollute the environment.
Detrimental Impacts:
¢ Devastating Plant Parasites: A significant portion of Aschelminthes are parasitic on plants. These
tiny worms can infect roots, stems, and leaves, causing stunted growth, wilting, and reduced crop
yields. Some common examples include root-knot nematodes and cyst nematodes. They can
cause significant economic losses in major crops like potatoes, tomatoes, and soybeans.
Here are some specific examples of the economic impact of plant-parasitic nematodes:
* The estimated global cost of damage caused by plant-parasitic nematodes on major crops is in the tens
of billions of dollars annually.
* |n the United States alone, root-knot nematodes are estimated to cause over $2 billion in losses to
agricultural production each year.
¢ Animal Health Woes: Parasitic nematodes can infect a wide range of animals, including livestock
like cattle, sheep, and pigs. These infections can lead to weight loss, reduced milk production, and
decreased fertility. In severe cases, they can even cause death. Examples include hookwormes,
which attach to the intestines of animals and feed on blood, leading to anemia and weakness.
The economic impact of animal parasitic nematodes is also substantial:
* Globally, animal parasitic nematodes are estimated to cost the livestock industry billions of dollars
annually in lost productivity and treatment costs.
¢ Human Health Concerns: Millions of people worldwide are infected with parasitic nematodes,
causing a variety of debilitating diseases. These can include:

o Elephantiasis: Caused by filarial worms, this disease causes painful swelling of the legs,
arms, and genitals. It can lead to severe disability and social stigma.

o River Blindness: Caused by another type of filarial worm, this disease can lead to permanent
vision loss and even blindness. It is a major public health concern in many developing
countries.

o Trichinosis: This disease is caused by ingesting undercooked meat containing Trichinella
worms. It can cause severe muscle pain, fever, and diarrhea.

The economic burden of human parasitic nematodes is significant:

* The World Health Organization estimates that soil-transmitted helminth infections, which include
many parasitic nematodes, affect over 1 billion people globally.

* These infections can lead to lost productivity and school attendance, hindering economic development
in affected communities.

Research and Control Strategies:
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There is ongoing research to develop new and improved methods for controlling Aschelminthes, both
beneficial and detrimental. This includes:

¢ Developing resistant crop varieties less susceptible to nematode damage.

¢ |dentifying and using more effective biological control agents like predatory nematodes.

e Improving sanitation and hygiene practices to reduce the spread of human parasitic nematodes.

e Developing new drugs and treatments for parasitic nematode infections.
By understanding the economic importance of Aschelminthes, we can develop strategies to mitigate
their negative impacts and harness their beneficial potential for a more sustainable and productive
future.

aschelmethis Page 42



