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/~ ABSTRACT \
Lymphatic filariasis is one of the oldest and debilitating health problems for the human beings. It is a parasitic disease |
which is prevalent principally in tropical and subtropical countries. It is a condition with initial clinical manifestations E
like, presence of high fever with or without rigors. It may be accompanied by itchy irregular erythematous swelling |
of the skin usually present in legs. This condition emphasis a typical elephant like leg due to swelling therefore it is E
also known as elephantiasis. Wuchereria bancrofti, Brugia malayi and Brugia timori are three major causative ,
parasites which are responsible for lymphatic filariasis. The modern synthetic medicines found to be very effective i
for controlling lymphatic filariasis, but causes lots of side effects. Hence, there is a need to search for effective, non |
toxic novel herbal drugs with anti filarial activity. The herbal treatment destroys the filarial parasites present within E
the blood and lymph nodes. Depletion of stoppage and swelling reduction is predominant in the prosperous treatment |
of lymphatic filariasis. This review provides the information for the researchers to investigate further and to attain i
lead molecules in the search of novel herbal drugs to treat lymphatic filariasis. '

\. Keywords: Lymphatic filariasis, Bioactive, Herbals, Parasitic disease. A
ETHNOPHARMACOLOGICAL The mosquitoes responsible for filariasis are
APPROACHES TO TREAT belonging to the genera Aedes, Anopheles, Culex,
LYMPHATIC FILARIASIS and Mansonia [2]. The adult worms survive only in
INTRODUCTION: LYMPHATIC lymphatic system of human. The Lymphatic system
FILARIASIS is important because it is a first line of defence

against disease & infection and it is responsible for

Lymphatic filariasis is a disease caused by maintaining of body’s fluid [1], [3].

parasite or roundworms (nematode) [1]. The
nematode worms are transmitted by mosquitoes.
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FIGURE 1: MOSQUITO CAUSING
FILARIASIS

FIGURE 2: PATIENT OF
FILARIASIS

Lymphatic filariasis is a disease associated with
inflammation of the arms and legs, which can
provoke elephantiasis and hydrocele which
ultimately causes damage and dysfunction of the
lymphatic system [4-5]. There are hundreds of
filarial parasites, in which only eight species cause
infections in humans. The species Wuchereria
bancrofti is the most prevalent worldwide, Brugia
malayi is found mostly in Eastern Asia, and Brugia
timori is confined to East Timor and adjacent
islands [6].

Lymphatic filariasis is common in tropical and
subtropical countries [7]. Though the disease is not
mortal itself but provokes acute and chronic
morbidities and has dreadful social influence [8].

HISTORICAL BACKGROUND

Lymphatic filariasis is recognized as a dominant
public health dilemma in the worldwide. The
Susruta, eminent Indian physician, recorded this
disease in his book ‘Susruta Samhita’ in 6th
century B.C. Madhavakara discussed symptoms
and clinical manifestations of the filarial disease in
his treatise ‘Madhava Nidhana’ in Tth century A.D.
Clarke called elephantoid legs as ‘Malabar legs’ in
Cochin in 1904. In 1872, the discovery of
microfilariae in the blood was made by Lewis in
Kolkata (Calcutta) [9].

PREVALENT STATISTICS

According to World Health Organization,
Lymphatic filariasis is a neglected tropical disease
with more than 1.3 billion people in 72 countries
worldwide affected and a current infection of 120
million with disfigurement in 40 million people.
Lymphatic filariasis is treated endemic in Asia,
Africa, Pacific Island nations and South America
[10-11]. Lymphatic filariasis is common in male

and female both. 10% of women can be suffered
with swollen limbs, and 50% of men can afflicted
from mutilating genital symptoms. In Asia,
Lymphatic filariasis is present in Bangladesh,
Cambodia, India, Indonesia, Malaysia, Maldives,
Philippines, Sri Lanka and Thailand [12].

TYPES OF LYMPHATIC FILARIASIS

Eight varieties of filarial nematodes are
acknowledged to use humans as their host and
according to body area covered; these are divided
into three groups, as follows:

Lymphatic filariasis

In lymphatic filariasis, the lymphatic system is
affected by three types of worms namely
Wuchereria bancrofti, Brugia malayi and Brugia
timori. It mostly occurs in the lower limbs and
genital area. In chronic condition, the host may
develop elephantiasis.

Subcutaneous filariasis

This infection is induced by the worms Loa loa,
Onchocerca volvulus, Mansonella streptocerca, and
Dracunculus medinensis. It occurs in the
subcutaneous tissue.

Serous/ Peritoneal cavity filariasis

This infection is induced by Mansonella
perstans and Mansonella ozzardi. It occurs in the
serous cavity of the abdomen [13]. Lymphatic
filariasis is caused by the infection with different
species of filariae. Wuchereria bancrofti, Brugia
malayi, Brugia timori, Loa loa, Onchocerca
volvulus, Mansonella ozzardi, Dipetalonema
perstans and Dipetalonema streptocerca are eight
species of filariae in humans [14-15].
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Table 1: Description of Filarial Parasites [18-21]

Filarial parasite / Vector Main location ~ Main location Common disease Filarial disease
species of of symptoms
Adults microfilariae
Wuchereria bancrofti  Mosquito  Lymphatics Blood Lymphangitis, Lymphatic
Elephantiasis, Hydrocele filariasis
Brugia malayi Mosquito  Lymphatics Blood Lymphangitis, Lymphatic
Elephantiasis filariasis
Brugia timori Mosquito  Lymphatics Blood Lymphangitis, Lymphatic
Elephantiasis filariasis
Loa loa Deerfly Connective Blood Calabar swellings Loiasis
tissue
Onchocercavolvulus ~ Black fly  Skin Skin Dermatitis, Nodules, Eye  Onchocerciasis
Mansonella species Culicoides  Serous Blood and Usually symptomless Mansonelliasis
membranes skin
Dracunculus species  Copepods  Connective _ Ulceration Dirofilariasis
tissue

Table 2: The Morphological Differentiation of Wuchereria Bancrofti and Brugia Malayi Microfilariae

[14-22]
Parameters  Wuchereria bancrofti Brugia malayi
Size Larger, 244~296 by 5.3~7 um Smaller, 177-230 by 5~6 um
Shape Smooth curves of body Rigid curves of body
Cephalic Shorter Longer
space
Body nuclei  Equal sized, countable Unequal sized, uncountable
Worms Male: Male:
e  Finger-like tail e  Curved ventrally tail
e No nuclei in end of tail o Left papillae more complex
Female: e Nuclei in end of tail
e Vuvla is close to the position of the Female:
middle of their esophagus e Vuvla is close to the position of the middle of
e Ovoviviparous, producing their esophagus
thousands of microfilariae
SYMPTOMS OF LYMPHATIC abnormal function of lymphatic system. It mostly
FILARIASIS seen in legs, but also present in arms breast and

In most cases, affected patients will not develop
any clinical manifestations and they are said to be
asymptomatic. In few percentages of patents will
show lymphedema. Swelling and edema are due to

gentiles. In many cases, patients will develop
clinical symptoms after many years. Infected men
may develop hydrocele or swelling of the scrotum

[1].
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Asymptomatic

Acute

Symptoms of Lymphatic Filariasis

= Patients have hidden damage to the lymphatic
system and kidneys

= Attacks of

‘filarial fever’ (pain and |
inflammation of lymph nodes and ducts, often
accomparied by fever, nausea and womiting)
increase with severity of chronic disease

Chronic

= Elephantiasis and hydrocoele (swelling of the
scrotum) in males or enlarged breasts in females

o

Figure 3: Symptoms of Lymphatic Filariasis[23-25]

In lymphatic diseases, the lymphatic systems
are unable to protect against the infections due to
decline activities of Ilymphatic components.
Affected persons will have more bacterial
infections in the skin and lymphatic system. This
will lead to hard the skin, which is known as
elephantitis. Many of these bacterial infections can
be prevented with appropriate skin hygiene [16]
[23-25].

PATHOLOGY OF
FILARIASIS

The pathology of the lymphatic filariasis is due
to a complex reciprocation of baceterial infection,

LYMPHATIC

potential of the parasite and the tissue response of
the host. The injury to the lymphatic vessels is
intercede both by an immune response to the adult
worms and by a direct action of the parasite. In the
absence of inflammation, marked lymphatic
dilation with lymphedema has been seen in
experimental animals with immune deficiency.
When immuno competent cells are generated, it
produces inflammatory granuloma reaction which
causes damaging of the lymphatic vessel, leading to
lymphedema [26].
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Figure 4: Pathogenesis of Lymphatic Filariasis

Live filarial parasites exert a direct effect on
lymphatic cells as well as on the cells of immune
system. The interplay between inflammatory or
immune mediators, slow abrasion of the parasites
and Wolbachia & other factors are involved in the
pathogenesis and development of filarial disease.
Secondary microbial infections further aggravate
the pathology. The other effects of filarial disease
encompass lymphedema, hydrocele and
elephantiasis [27].

TRANSMISSION CYCLE OF
LYMPHATIC FILARIASIS

Lymphatic filariasis is transmitted through
mosquito bites. The adult filarial worms generate
so many microfilariae. Microfilariae circulate in the
peripheral blood. The persons having circulating
microfilariae are outwardly healthy but transmit the
infection to others through mosquitoes. The persons
with chronic filarial swellings suffer severely from
the disease but no longer transmit the infection.
[28].
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Figure 5: Transmission Cycle of Lymphatic Filariasis

DIAGNOSIS OF LYMPHATIC

FILARIASIS

The recognition of microfilariae by microscopic
examination is the best way for diagnosing
infection. But, this is not always appropriate

method for the reason that in most region of world,
microfilariae are circulate in the human blood only
at night time. Therefore, the collection of blood
should be preferred at night to identify with the
appearance of the microfilariae. [28].
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Figure 6: Diagnosis of Lymphatic Filariasis [24-26]

Diagnosis of lymphatic filariasis can be either
by clinically or through laboratory assay.
Clinically, diagnosis can be made on basis of tests
like Detection of microfilaria, Haematology,
Immuno Chromatographic Test,
Lymphoscntigraphy, Quantitative Blood Count,
Ultrasonography and X-ray diagnosis [28].

TREATMENT FOR LYMPHATIC

FILARIASIS
Existing therapy for Lymphatic filariasis

Both synthetic drugs and herbal drugs are used for
treatment of lymphatic filariasis. Synthetic
chemotherapeutic drugs are used in oral dosage form.
These drugs are associated with several drawbacks
and side effects. The details of synthetic formulations
used in lymphatic filariasis are discussed as under -

Synthetic drugs used in Lymphatic filariasis

Diethylcarbamazine, Ivermectin, and Albendazole are
the most extensively used drugs in the lymphatic
filariasis treatment. Hygiene maintains or surgery is
the other ways of treatments. The Diethylcarbamazine
can eradicate the microfilariae from the blood and
wipe out the adult worms. A polytherapy treatment
that includes Ivermectin with Diethylcarbamazine or
Albendazole is more effective than each drug alone.
Tetracycline antibiotics  are  also  used to
kill Wolbachia bacteria. Physical barriers such as
mosquito net, Chemical like insect repellent, or mass
chemotherapy are some techniques which are applied
to prevent the transmission of the disease [29]. This
will definitely reduce the average microfilarial titer in
blood, thus reducing the spreading through
mosquitoes during their subsequent bites [30].
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Table 3: Comparison Of Diethylcarbamazine, Ivermectin And Albendazole [25], [31-42]

Parameters  Diethylcarbamazine Ivermectin Albendazole
Structure o o 1 0
(\N)J\NACHg cfh;j):‘%: o ' e LN Hac/\‘/SUN\% )OL
ch/N\') I\CH ) y N" 0CHy
Molecular C10H21N3O C48H74014 C12H15N3028
formula
Molecular 199.293 g/mol 875.10 g/mol 265.333 g/mol
weight
Marketed Carbilazine, Hetrazan, Agimect, Stromectol, Evertin-6 Aben, Abenzer, Albendol
preparation Notezine, Spatonin
Dosage 50 mg 12mg, 6mg 200 mg, 400 mg
Mechanism  Don’t have direct action of Directly acts on microfilariae Kills adult worms and no action
parasite but mediate through and no action on adults on microfilariae
host immune system
Side effect Loss of vision, Itching and Swelling of lymph node, Skin Enlargement of lymph nodes,
swelling of face, especially in  rash Fall in blood pressure.
eye
Table 4: List of Marketed Preparation Of Drugs Used In Lymphatic Filariasis [33-42]
S.No Chemical Name Category Brand Name  Dosage Dose References
Form
1. Diethylcarbamazine  Anthelmintic Hetrazan, Tablet 50 mg 33,34
citrate Notezine
2. Ivermectin Anthelmintic Stromectol Tablet 6 mg 35, 36
3. Albendazole Anthelmintic Vermox Tablet 500mg 37,38
4, Mebendazole Anthelmintic Vermox Tablet 500mg 37,38
5. Tetracycline Antibiotics Tetrax Capsule 500mg 39,40
6. Doxycycline Antibiotics Elidox Capsule 100mg 41
7. Levamisole Anthelmintic Ergamisol Tablet 50 mg 42

Herbal drugs used in Lymphatic filariasis

Many synthetic drugs are used for the
treatments of lymphatic filariasis. But they have
side effects like swelling and enlargements of
lymph node. Nowadays, herbal drugs preparations
are also used, as the herbal drugs are easily
available and not so costly, to cure lymphatic
filariasis [3], [23], [43-44].

India has rich sources of the herbal drugs.
Herbals drugs are ethically confirmed for
traditional used in the treatment of lymphatic
filariasis by many researchers. The natural drugs
were proven to have less side effects in spite their
relatively low activity. Many herbal drugs were
claimed to have anti filarial activity [45-47].
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Table 5: Herbal Plants Have Anti Filarial Activity [48-119]

S.No. Name of Plants Family Part used References

1. Acacia auriculiformis A. Cunn. Fabaceae Funicles 48, 49, 50

2. Adenia gummifera Passifloraceae Root 51, 52

3. Aegle marmelos Corr. Rutaceae Leaves 53, 54, 55

4. Afstonia boonei Apocynaceae Bark, fresh latex, 56, 57, 58

fresh stem-bark

5. Alnus nepalensis D. Don Betulaceae Leaves 59, 60

6. Alstonia congensis Apocynaceae Latex 61

7. Alstonia scholaris Apocynceae Apocynceae 62

8. Andrographis paniculata Burm. f. Acanthaceae Leaves 63, 64, 65

9. Argyreia speciosa Convolvulaceae Whole plant 66, 67

10. Asparagus adscendens Roxb. Liliaceae Plant extracts 68

11. Azadirachta indica A. Juss. Meliaceae Flowers 69, 70

12. Bauhinia racemosa Lam. Caesalpinaeceae  Leaves 71

13. Boerhavia repens Nyctaginaceae Immature shoots 71

14. Butea monosperma L. Fabaceae Leaves and Roots 72,73

15. Caesalpinia bonducella L. Caesalpiniaceae Seed kernel 74,75

16. Calotropis gigantean Asclepiadaceae Leaf, latex 61, 76, 77

17. Calotropis procera Asclepiadaceae Whole plant, root, milky juice, 78, 79, 80

bark

18. Carapa procera Meliaceae Dried fruit, seed 81

19. Cardiospermum halicacabum Linn. Sapindaceae Plant extracts 82

20. Cassia alata Linn Caesalpiniaceae Plant extracts 83

21. Cedrus deodara Roxb. Pinaceae Plant extracts 84

22. Centratherum anthelminticum (Willd.)  Asteraceae Seed 85, 86
Kuntz

23. Cleistopholis glauca Annonaceae Dried bark 61

24, Clerodendrum capitum Verbenaceae Root 61

25. Cyrotomium fortune Polypodiaceae Dried rhizome 87

26. Delonix elata Leguminosae Whole plant 61

217. Dichrostachys cinerea, Leguminosae Dried stem bark, inner bark 78,79
D.glomerata

28. Dombeya amanuensis Steruliaceae Root 80

29. Eclipta alba Compositae Dried whole plant 61

30. Elaeophorbia Drupifera Euphorbiaceae Leaf 81

31. Elephantopus scaber Compositae Dried root 77

32. Emicostema littorale Gentianaceae Whole plant 82

33. Erythophleum guineense Leguminosae Crushed bark 83

34. Eucalyptus robusta Myrtaceae Leaves 61

35. Excoecaria agallocha L. Euphorbiaceae Leaves 84

36. Ficus racemosa Linn. Moraceae Fruits 85

37. Glycyrrhiza glabra Linn. Fabaceae Roots 86, 87

38. Hibiscus mutabilis Linn. Malvaceae Leaves 88, 89, 90

39. Hibiscus sabdariffa Linn. Malvaceae Leaves 89

40. Lantana camara Linn. Verbenaceae Stem 90

41, Leucas aspera (Willd.) Linn. Lamiaceae Plant extract 91

42, Leucas cephalotes Spreng. Labiatae Flower 92

43. Limeum ptercarpum Molluginacaeae Aerial parts 77
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44, Lycopodium rubrum Lycopodiaceae Whole plant 93

45, Mallotus philippensis (Lam.) Muell. Euphorbiaceae Leaves 94
Arg

46. Melia azidirachta Meliaceae Bark 95

47. Microglossa afzelii Compositae Dried leaves 96

48. Moringa oleifera Lam. Moringaceae Gum extract 97

49. Mussaenda elegans Rubiaceae Leaves 61

50. Myrianthus arboreus Moraceae Dried stem-bark 61

51. Neurolaena lobata Linn. Asteraceae Plant extract 98

52. Ocimum sanctum Lamiaceae Leaves 99

53. Odyendea gabunensis Simaroubaceae Dried stem-bark 100

54. Pachyelasma tessmanii Leguminosae Dried fruit 101

55. Pachypodanthium staud Annonaceae Dried stem-bark 101

56. Piper betle Linn. Piperaceae Plant extract 102, 103

57. Plumbago indica Linn. Plumbaginaceae Root 104

58. Pongamia pinnata Linn. Fabaceae Leaves 105

59. Psoralea corylifolia Linn. Fabaceae Leaves and Seeds 92

60. Raphia farinifera Palmae Dried fruit 106

61. Ricinus communis Linn. Euphorbiaceae Seed 107

62. Richiea caparoides Capparidaceae Leaf, root 77

63. Rynchosia hirta Leguminosae Whole plant 108

64. Sargentodoxa cuneata Sargentodoxaceae Dried stem 79

65. Saxifraga stracheyion Hook. f. & Saxifragaceae Roots 109
Thorns.

66. Solanum khastanum Clarke. Solanaceae Berries 110

67. Sphaeranthus indicus Linn. Asteraceae Leaf 111

68. Streblus asper Lour. Moraceae Stem bark 112,113

69. Tinospora crispa (L.) Hook. f. & Menispermiaceae  Stem 114
Thomson

70. Trachyspermum ammi Linn. Apiaceae Plant extract 115

71. Vitex negundo Linn. Verbenaceae Leaves 116, 117

72. Withania somnifera Dunal. Solanaceae 118

73. Xylocarpus granatum Koenig Meliaceae Fruit 114

74. Zingiber officinale Rosc. Zingeberaceae Rhizomes 119

Table 6: List of Marketed Preparation of Herbals Used In Lymphatic Filariasis [120-134]

S.No. Brand Name Active Constituents Dosage Form Dose References

1. Harithaki Kalkyam  Terminalia Chebula Paste 50 mg 120, 121

2. Vrudda Daru Lettsomia Nervosa Powder 70 mg 120, 121
Chornam

3. Pippalyadi Piper Longum, Terminalia Chebula Powder 60 mg 120, 121
Choornam

4. Sowreshwara Vitex Negunda, Pinus Deodar Devdar  Paste 500 mg 120, 121
Grutham

5. Vidangadhi Tylam  Embella Ribes Syrup 100 ml 120, 121

Zingiber Officianale

6. Nityanandarasa Suddha Hingula, Gandhakabhasma Tablet 100 mg 122,123

7. Sleepadagajakesari  Trikatuka, Suddha Nabhi, Ajovan Pill 1gm 122,124

8 Vidangadi Taila Vidangadi Syrup 100 ml 122,125
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9. Nityanand-Ras Ginger, Black pepper, Heavy Metals ~ Tablet 250-500 126, 127
mg

10. Kanchnaar- Kanchnaar, Guggulu Tablet 500 mg 126, 128
Guggulu

11. Triphala-Guggulu  Chebulic Myrobalan, Indian Tablet 500 mg 126, 129

Gooseberry, Belleric Myrobalan

12. Arogya-Vardhini Heavy Metals, Guggulu Tablet 500 mg 130

13. Sookshma- Triphala, Kajjali Tablet 250 mg 131
Triphala

14. Gandhak-Rasayan  Gandhak Tablet 250 mg 132

15. Mahamanjishthadi- Manistha, Musta, Neem Syrup 450 ml 133,134

Qadha

CONCLUSION

Available literature and Ethno medical surveys
described the use of the plants in traditional system
of medicine as anti-filarial agents ensuring their
clinical efficacy and safety. The present review is a
survey of literature demonstrates the importance of
natural herbal products in treatment of lymphatic
filariasis.

Now-a-days, Due to fewer side effects of herbal
drugs medicines, the significance of herbal drugs in
medicine has increased broadly. Therefore, the
demand for the herbal formulation is increasing day
by day. In future, the molecular mechanism of the
plants drugs should be understood and lead
molecules are to be isolated to meet the demand
and requirement of the high potency and to develop
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