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ABSTRACT

Filariasis is endemic in the tropics and subtropics, caused by nematode parasites, "filariae,"
which belong to the family “Filarioidea” It consists of many species of slender, long worms that
inhabit the tissues of various vertebrate hosts. The adult worms have a width of 0.25-0.30 mm
and a length of 80-100 mm. This infection is circulated via arthropod vectors. More than 882
million individuals across 44 countries globally are still at risk of lymphatic filariasis and need
preventive treatment to halt the spread of this parasitic disease. In addition, filariae are frequent
worms in both animals and humans since parasites belong to the invertebrate class. However, it
is difficult to prove that a filarial infection is a zoonosis; this illness may spread spontaneously
from animals to people. To generalise and categorise whether the different filariasis are
zoonoses. However, generalisations and classifications have been made using mosquito host
preferences and the relative vulnerability of humans and other animals to infection. Given the
correct circumstances, virtually every animal that is a host for filaria parasites has the potential
to infect and spread to humans.
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1. INTRODUCTION

Filariasis is endemic in the tropics and subtropics, caused by nematode parasites, "filariae,"
which belong to the family "Filarioidea" It consists of many species of slender, long worms that
inhabit the tissues of various vertebrate hosts. The adult worms have a width of 0.25-0.30 mm
and a length of 80-100 mm (Rebollo et al. 2017; Shukla et al. 2019). This infection is circulated
via arthropod vectors. More than 882 million individuals across 44 countries globally are still at
risk of lymphatic filariasis and need preventive treatment to halt the spread of this parasitic
disease. In addition, filariae are frequent worms in both animals and humans since parasites
belong to the invertebrate class (Maldjian et al., 2014). However, it is difficult to prove that a
filarial infection is a zoonaosis; this illness may spread spontaneously from animals to people. To
generalize and categorise whether or not the different filariasis are zoonoses. However,
generalisations and classifications have been made using mosquito host preferences and the
relative vulnerability of humans and other animals to infection. Given the correct circumstances,
virtually every animal that is a host for filaria parasites can potentially infect and spread to
humans (Kalyanasundaram et al., 2020).

Filariasis is a disease that is endemic in the tropics and subtropics, and this disease is
circulated via arthropod vectors. A group of infectious diseases that can affect both animals and
humans. The nematode parasites, or “filariae," consist of several hundred species of slender,
long worms residing in various vertebrate hosts' tissues. Filariasis, a parasitic infection, arises
due to roundworms belonging to the Filarioide family. All worms are transmitted by blood-
feeding insects such as flies and mosquitoes (CDC et al.2010). These diseases are known as
helminthiases. The parasitic worms living in human tissue and blood cause filariasis (CDC et al.
2010; Paniker 2007). The adult worms have a width of 0.25-0.30 mm and a length of 80-100
mm. The male worms are smaller than the females, but the females are viviparous and produce
microfilariae that might be identified in the cutaneous tissues or fringe blood, based on the
species (Paniker 2007).

Several mosquito genera facilitate filariasis transmission, including Culex, Ochlerotatus,
Mansonia, Aedes, and Anopheles. Female mosquitoes are sullied after taking a blood feast
containing microfilaria from people; the starting stage of hatchlings needs around 12-15 days to
frame into the grown-up phase of hatchlings in mosquitoes (Burkot et al.2002). One of the most
crippling tropical excused diseases, filariasis has a high prevalence of despair, a slow pace of
mortality, and a variety of clinical symptoms. According to the World Health Organisation (WHO),
1.34 billion people are predicted to reside in places where filariasis is prevalent and are at risk of
contracting the disease. The disease affects 120 million individuals from 81 different countries
(Rebollo et al. 2017). Parasitic infections are particularly dreadful and deadly all around the
world. One of the most crippling and undertreated tropical illnesses is filariasis. The illness
filariasis, which is native to the jungles and subtropics and is transmitted by arthropod vectors, is
the cause of friendly shame. A class of contagious illnesses that can affect both people and
animals. The "filariae," often known as nematode parasites, are hundreds of long, slender worms
living inside the tissues of other vertebrate hosts. The bulk of this parasite, known to infect
people, belongs to the genera Dipetalonema, Mansonella, Loa, Wuchereria, Brugia, and
Onchocerca (Burkot et al. 2002). They can be found in the lymphatic system, connective tissues,
muscles, and body cavities of vertebrate hosts, among other locations.

The adult worm may be split into three major groups based on where it lives: the lymphatic
group, the cutaneous group, and the body depression group. Table 1 includes a few filarial
species infecting people and the illnesses they transmit to their middle hosts as a result of their
habitat as adult worms. The infection is carried by intermediate hosts of the order Diptera, which
are always blood-sucking arthropods. According to Taylor et al. (2010), two genera, Wuchereria
and Brugia, are principally to blame for human lymphatic filariasis. Setariadigitata and S. cervi in
cattle, Dirofilariaimmitis and D. uniforms in dogs, Litomosoidescarinii and Dipetalonema vitae in
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gerbils, Brugiapahangi in cats, and Acanthocheilonemaviteae in birds are the most prevalent
animal parasites.

Table 1: Shows Species with their Habitat, Intermediate Host, and Disease

Filarial worm Habitat Intermediate host Disease
Wuchereriabancrofti  Lymphatics Mosquito sp. Elephantiasis
Brugiamalayi Lymphatics Mosquito sp. Malayan filariasis
B. timori Lymphatics Mosquito sp. Timor fever

Loa loa Connective tissue Chrysopsis sp. (C. dimidiata) horse flies Loaiasis
Mansonellaozzardi Serous membranes Culicoides sp. (C. furens) biting midges Ozzard's filarial
Onchocerca volvulus  Skin Simulium sp. (S. damnosum) black flies Onchocerciasis

2. SIGNS AND SYMPTOMS

Early signs include scrotal lymphedema and a high temperature (Fateh et al. 2019). but also the
oedema of the testis, the thickness of the spermatic cord, and enlargement of the lymph nodes
that are clinical indicators of filariasis in the testicle (Knott et al. 1939), symptoms of lymphatic
filariasis edema with thickening of the skin and underlying tissues (WHO, 2013). Additionally,
Lymphatic system function is crucial for the lymphatic system's regular operation, which
includes maintaining bodily fluid balance and physiological interstitial fluid transfer. Filarial
parasites typically target the lymphatics and impede the lymph flow. Lymphedema, a primary
condition associated with filarial infection and brought on by the lymphatics' inability to contract,
is one of these disorders (Chakraborty et al., 2013).

3. ETIOLOGY

Filariasis is a parasitic illness caused by Filarioidea roundworm infection (Centres for lliness
Control and Prevention). Wuchereriabancrofti, Brugiamalayi, Brugiatimori, and Setariacervi are
the primary species responsible for filariasis, and it is transmitted by mosquito genera such as
Aedes, Anopheles, Culex, and Mansonia. Several studies have found that Dirofilaria species
include the intracellular symbiontWolbachiabacteriae, which is critical in the embryogenesis and
proliferation of microfilariae as well as the disease's inflammatory pathophysiology (Simén et al.
2017; Dreyer et al. 2000).

4. THE GENERAL LIFE CYCLE OF FILARIAL WORM

The adult filarial worm dwells in the lymphatic system of man, the final host of filarial worms.
Adult females discharge live embryos termed microfilariae (290u). Microfilariae circulate in the
peripheral circulatory system without metamorphosis and can survive for a long time until they
are taken up by the intermediate host, culicine mosquitoes, during a blood meal (Nutman et al.
2011). Microfilariae are picked up from the peripheral circulation by the vector while feeding on
the host, and then Micofilarie reaches the gut where escheatment occurs; it again penetrates
the thorax and settles down parallel to the thorax muscle; inside the thorax, microfilariae shorten
to become sausage stage (1% stage) moult twice to develop into 2nd and 3rd stage larvae as
seen in Fig. 1 L3 moults twice and transform into adult worms in the definitive host, host cycle is
mentioned above.

5. ZOONOTIC ASPECT OF FILARIASIS

Since the invertebrate stages of parasites in humans and animals are comparable, it is
challenging to confirm that filarial infections are zoonotic diseases that spread naturally from
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animals to humans. To generalize and categorise whether or not the different filariasis are
zoonoses, however, generalizations and classifications have been made using mosquito host
preferences and the relative vulnerability of humans and other animals to infection. The
midnight periodic shape of B. malayi does not meet the criteria for a zoonotic illness (Laing et al.
1961); the variant of anopheline and aedine carriers are predominantly found in rural areas,
where the quantity and diversity of animals are constrained. For the limited instances of
infections in domestic animals, including cows, goats, cats, and dogs, it is believed that they
most likely originated from humans. At the same time, the subperiodic strain of B. malayi is
considered to represent zoonosis. Mansonia mosquitoes, which generally feed on people and
hosts of wild animals like forest monkeys, are the vectors of this strain (Wharton 1963; WiJers et
al. 1977). Rarely do Onchocerca infections fit the definition of a zoonosis, even though gorillas
and spider monkeys (Caballero and Caballero 1985). These animals are not believed to
represent a substantial human onchocerciasis reservoir since they have been naturally infected,
and the chimpanzee is a perfect laboratorical host for O. volvulus (Duke 1962).
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Fig. 1: The life cycle of the filarial worm Setaria cervi was given by Prof. Wajihullah and Dr. Sharba Kausar.

Research recorded in West Africa suggested that the transmission of S. damnosum may have
resulted in the forms of Onchocerca associated with 0. Volvulus (Disney and Boreham 1969;
Duke 1967). Like Brugia species, which cannot be identified from cattle and wild antelope,
microfilaria onchocerca and adult worms isolated from humans cannot either (Garms 1983).
According to Cameron et al. (1928), these animals may participate in the transmission process.
It's probable that in some regions of Africa, the same simulid species is dispersing both human
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and bovine Onchocerca species. To effectively address these critical problems,
deoxyribonucleic acid (DNA) probes designed for parasites of humans or other animals may
one day be developed (McReynolds et al. 1986). The circumstances surrounding L. loa are
similar to those around O. volvulus. Despite the possibility of human strains infecting nonhuman
primates like the drill, it is not believed that these or any other animals serve as substantial
reservoirs of infection for human populations (Ottesen et al. 1984). Fig. 2 shows the dirofilariasis
epi-system and essential connections between the implicated species, the climate, and the
elements influenced by human behavior.

6. IMPACT ON PUBLIC HEALTH

The parasitic disease filariasis, which is caused by filarial worms, has a significant effect on
general health. According to Zeldenryk et al.(2011), it can result in physical impairment,
particularly lymphatic filariasis, producing aberrant body part enlargements that cause
discomfort, severe impairment, and social shame. According to Wynd et al. (2007), the
persistently disabling symptoms of this disorder,
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Fig. 2: The system of dirofilariasis, which includes connections between the affected species, climate,
and human-influenced factors (Simon et al. 2017).
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Which includes inflammation of both limbs, Chest/udder, and external genital organs, and has a
significant adverse effect on the general well-being of the person who is affected. It imposes a
substantial economic burden on individuals, families, and communities. According to Mathew et
al. (2020), the yearly economic impact of lymphatic filariasis is predicted to be around USD 5.8
billion. The disease can lead to loss of productivity, increased healthcare costs, and decreased
quality of life (Turner et al. 2016; Sawers and Stillwaggon 2020). Filariasis can lead to social
stigma and isolation, particularly in cases of visible physical disability (Abdulmalik et al., 2018;
Zeldenryk et al., 2011). According to Eneanya et al. (2019), The social and financial effects of
lymphedema and hydrocele can lead to anxiety, difficulty concentrating, sleep issues, and social
isolation because of stigma. Over 120 million people in 72 nations in the tropics and subtropics
of Asia, Africa, the Western Pacific, and portions of the Caribbean and South America are
affected by filariasis, which is common in many tropical and subtropical regions of the world. In
nations where the illness is prevalent, it has a significant negative social and economic impact
(Newman and Juergens, 2023). Filariasis may spread from animals to people through mosquito
bites carrying the disease. Rural locations with less access to healthcare have a higher
prevalence of the condition (Otsuji 2011).

7. PREVENTION AND CONTROL

The Worldwide Programme to Eliminate Lymphatic Filariasis was established in 2000 with the
eradication of lymphatic filariasis as Public Health issued in 2020 (WHO 2013; CDC 2020). The
program has provided approximately 763 million individuals with 5.6 billion treatments,
significantly lowering transmission in many areas (WHO 2013). Some techniques to prevent and
control filariasis include preventive chemotherapy, vector control measures, and health
education programs (CDC 2020). Filariasis has a significant impact on public health, causing
physical disability, economic burden, and social stigma and affecting many people in endemic
regions. Preventive chemotherapy, vector control measures, and health education programs are
strategies to prevent and control filariasis.

8. RESEARCH AND FUTURE DIRECTIONS

Current research into filariasis aims to provide novel diagnostic techniques, therapeutic choices,
and possible vaccinations. Preventive vaccination against lymphatic filariasis is currently being
researched. Several subunit-candidate vaccination antigens have been tried in lab animals with
varying degrees of success (Kalyanasundaram et al., 2020; Samykutty et al., 2010). In a mouse
model, a combination vaccination combining BmALT-2 and BmHSP showed significant
effectiveness in protecting against a complicated B. malayi infection (Samykutty et al. 2010).
The fusion protein vaccine has also been used to optimise the intermediate development in
place of a vaccine against human lymphatic filariasis (Melendez et al. 2020). According to
Malina et al. (2019), the current anti-filarial are only partially effective against the long-lived
microfilariae and need recurrent, protracted therapy over the years. Corallopyronin A is a
potential antibiotic for treating filariasis (Katiyar and Singh 2011). Researchers are investigating
novel pharmacological targets and prototypes for antifilarial chemotherapy. The Global
Programme to Eliminate Lymphatic Filariasis was established in 2000 to eradicate lymphatic
filariasis as a public health issue by stopping transmission through the Mass Drug
Administration (MDA).

Additionally, providing the best security to people suffering from lymphoedema brought on by
the infection is crucial. Despite the remarkable progress, not everyone will be able to meet the
initial deadline of 2020. The updated deadline for ending lymphatic filariasis, set by the World
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Health Organisation, is 2030. Alternative diagnostic techniques for lymphatic filariasis are being
researched, including anti-filarial IlgG1 serologic enzyme immunoassay testing. These assays
offer an alternative to the microscopic examination of blood smears to find microfilariae.
Managing molecular reagents, standard operating procedures (SOPs), and filarial parasites is
the responsibility of the Filariasis Research Reagent Resource Centre (FR3). The Parasite
Resources Division offers molecular strategies and diagnostic assays to recognize and
distinguish all filarial parasites in blood and mosquitoes.

9. CONCLUSION

Filariasis, a mosquito-borne parasitic infection, encompasses a group of diseases causing
severe morbidity. Its impact extends beyond physical health, contributing to socioeconomic
challenges in affected communities and warranting comprehensive efforts for prevention and
control. Continuing filariasis research aims to provide novel diagnostic techniques, therapeutic
choices, and possible vaccines. By 2030, The overall Global Programme to Eliminate Lymphatic
Filariasiscondition as a public health issue. The Filariasis Research Reagent Resource Centre
also offers molecular resources for researchers researching filariasis.
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