Advances in Bioresearch

Adv. Biores., Vol 16 (2) March 2025: 55-62 Advbances
©2025 Society of Education, India ,

Print ISSN 0976-4585; Online ISSN 2277-1573 [n

Journal’s URL:http://www.soeagra.com/abr.html

CODEN: ABRDC3 %iﬂl’?ﬁ?ﬂl’tb

DOI: 10.15515/abr.0976-4585.16.2.5562

REVIEW ARTICLE

Human Parasitic Diseases in Northeast India: A comprehensive
overview of Prevalence, Cultural Practices, Challenges and Role
of ethnobotanical practices in the management of Parasitic
Infections

Binoy Sharma?, Sankranti Devi2*, Tanmee Deori3, Soujit Kumar#, Pratibha Singh?,
Prachujya Gogoi>, Atlanta Kalita®
1 Research Assistant, Medical Entomology and Arthropod Vector Borne Disease Division, ICMR- Regional
Medical Research Centre NE Region, Dibrugarh, Assam, India.
z Assistant Professor, Department of Zoology, D.H.S.K. College, Dibrugarh, Assam, India.
3M.Sc. in Life Sciences (Zoology), Department of Life Sciences, Dibrugarh University, Dibrugarh, Assam,
India.
4Assistant Professor (Guest), Department of Zoology, DCB Girls’ College, Jorhat, Assam, India.
5M.Sc. in Botany, Department of Botany, Gauhati University, Guwahati, Assam, India.
6Assistant Professor (Guest), Department of Botany, Dakshin Kamrup College, Mirza, Assam, India.
*Corresponding author - Sankranti Devi, E-mail: sankrantidevil@gmail.com

ABSTRACT

Human parasitic illnesses are the most pressing public health concern in North Eastern India. This article investigates
the occurrence and distribution of zoonotic illnesses in the region, including common infections including malaria,
dengue, toxoplasmosis, and leishmaniasis. Poverty, inadequate sanitation, high population density, and cultural habits
all contribute to the spread of parasitic diseases. This review also examines the significance of traditional medicine,
namely the use of indigenous botanicals, in parasite management. Many diseases and conditions are difficult to diagnose
and treat due to limited healthcare infrastructure, antibiotic resistance, and cultural barriers. To address the disease
load and its socioeconomic consequences, effective control strategies must be multidisciplinary, including increased
healthcare access, enhanced diagnostic tools, focused public health initiatives, and community involvement.
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INTRODUCTION

Zoonotic infections refer to infections which propagate from wildlife to human beings and are growing
more widespread around the world. They offer growing hazards to human health and overall well-being,
making public health systems very concerned [1]. Changes in the environment, cultural customs, and
livestock production all influence the interactions between parasites, their hosts, and vectors. These
variables determine the prevalence of diseases their mode of transmission, and the intensity of their
effects on impacted populations [2]. Some of the most common infections are neglected tropical diseases
(NTDs), which mostly impact the world’s poorest people in tropical and subtropical areas. People who
live in extreme poverty, where access to healthcare and sanitary facilities is limited, are
disproportionately affected [3]. NTDs mostly impact the improvised globally, with about 40 million
individuals affected and 750 million at threat [4].

India, the world’s seventh largest and second most populated nation, is incredibly diverse in terms of
geography, race, religion, food preferences, lifestyle choices, and standard of living. This diversity
contributes to the country's unique cultural and social composition. More over 70% of rural families
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raised cattle, and 72.2% of Indians lived in villages, according to the 2001 census. This illustrates the
significance of cattle to the socioeconomic structure of India. Nonetheless, parasite zoonoses significantly
impact both human and animal health, ultimately reducing cattle productivity. Although the prevalence
varies by region, these parasite infections are widespread in India [5]. Poverty, poor hygiene, open
defecation, a lack of clean water, stray animals, high human density, and unique food habits all contribute
to India's expanding zoonotic disease burden. There are a number of reasons why infection rates differ by
location. Common parasites include helminths like Echinococcosis and Cysticercos, as well as protozoa like
Cryptosporidium parvum, Toxoplasma gondii, and Lesihmania spp. Prevention and control of new and re-
emerging diseases, such leishmaniasis and cryptosporidiosis, are extremely difficult [6].
In North East India, the burden of parasitic zoonosis’ is amplified by unique socio-cultural practices,
challenging geography, and limited healthcare access. These factors create distinct patterns of disease
prevalence and impact in the region [7].
This review discusses the major parasitic zoonotic diseases affecting North East India, emphasizing the
region’s specific challenges and the need for targeted prevention and control strategies.
Prevalence and Distribution of Human parasites in Northeast India
The ideal conditions for helminth parasite growth and spread are found in tropical or subtropical
countries, and NE India, region in subtropical zone, has a large and diverse helminth fauna. The majority
of parasites are known to infect human belongs to phyla: Nematoda (roundworms), Acanthocephala
(spiny-headed insects), and Platyhelminthes, which include Monogenean, Trematodes and Cestodes
worms. They are the cause of numerous fatal and chronic illnesses that affect both people and animals. In
both developed and developing nations, parasitic zoonoses are a significant public health concern [8].
Cysticercosis is a parasitic disease caused by adult Taenia solium, a cestode, for which human act as adult
host and pigs act as intermediate host. Borkataki et al, (2011) [9] reported a high prevalence of T. solium
in the pigs reared in Assam, which is known to contribute to Taeniasis or Cysticercosis in the region. Cats
have also been reported to act as an intermediate and paratenic host for helminths from Aizawl [10].
Echinococcus spp. is the causative parasite of Hydatidosis, which is the infection of human liver and
intestine by Echinococcus cysts. Deka et al, (2008) [11] has reported the presence of Echinococus
granulosus in stray dogs of the states of Assam, Meghalaya and Mizoram. Paragonimiasis is a human
parasitic disease caused by lung flukes of the genus Paragonimus. 2 species of Paragonimus have been
reported from Arunachal Pradesh and Manipur [12]. The prevalence of hookworm infections in the Khasi,
Jaintia and Garo tribal population of Meghalaya has been linked to predisposition rather than chance due
to social and cultural factors [13]. Nevertheless, Northeast India harbours a vast diversity of parasites,
which are enlisted in Table 1.

Table 1: Common Parasitic Diseases of Northeast India.

Sl Disease Name Causative Vector Mode of Reference
No. agent infestation
1 Malaria Plasmodium Anopheles Blood [14]
Mosquito
2 Dengue Dengue virus (DENV) Aedes Mosquito Blood [15]
3 Japanese Japanese encephalitis Culex mosquito Blood [16]
Encephalitis virus (JEV)
4 Toxoplasmosis Toxoplasma gondii Domestic cats Infected food and [17]
water
5 Cysticercosis Taenia solium Infected human Infected food and [18]
water
6 Paragonimiasis Paragonimus sp. Freshwater Undercooked [19]
Snail, crab crustaceans
7 Hydatidosis Echinococcus sp. Dog, sheep, goat Contaminated food [20]
and water.
8 Leptospirosis Leptospira Rodents Direct exposure to [21]
infected urine
9 Scrub typhus Orientia tsutsugamushi Chiggers mite Blood [22]
10 Rabies Rabies virus Infected animals Saliva [23]
11 Fasciolopsiasis Fasciolopsis buski Freshwater Snail and Consumption of [24]
aquatic edible plants infected plants
12 Cryptosporidiosis Cryptosporidium Calves Infected water [24]
parvum
13 Gnathostomiasis Gnathostoma Freshwater fish Undercooked fish and [24]
spinigerum water
14 Dirofilariasis Dirofilaria spp. Dogs and wild canines. Skin contacts and [24]
Mosquito occasionally mosquito bites.
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Parasitic infections: As a subgroup of Neglected Tropical Diseases

WHO defines neglected tropical diseases as a broad category of illnesses brought on by a range of
pathogens, such as bacteria, fungi, viruses, and helminths, and they are linked to severe health, social, and
economic repercussions. Therefore, parasitic infections can be regarded as a subgroup of NTDs, which
are primarily found in tropical and sub-tropical areas among impoverished groups, albeit some have a
considerably wider geographic range.

Global Burden of Disease Study 2010 [25] provided the most comprehensive attempt to quantify the
burden of almost 300 diseases, injuries, and risk factors, including neglected tropical diseases (NTDs).
The disability-adjusted life year (DALY), the metric used in the GBD 2010, is a tool which may be used to
assess and compare the relative impact of a number of diseases locally and globally [26]. Malaria,
lymphatic filariasis, soil-transmitted helminth infections, leishmaniasis, schistosomiasis, food-borne
trematodiasis, rabies, dengue, African trypanosomiasis, Chagas disease, and cysticercosis are among the
neglected tropical diseases (NTDs) that were included in the GBD study. In Northeast India, these
parasite illnesses are prevalent. However, because they disproportionately impact the poorer segments
of society, these diseases have been ignored globally [27].
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Fig 1: Public Health Burden of NTDs [28, 29].

A significant amount of the worldwide burden of NTDs is borne by India. In rural and underdeveloped
urban regions with insufficient access to healthcare, sanitation, and education, NTDs are common. India
has the highest incidence rates of Ascariasis, Hookworm Infection, Trichuriasis, Dengue Fever, Lymphatic
Filariasis, Trachoma, Cysticercosis, Echinococcosis, and Visceral Leishmaniasis, according to data
resources from the Global Burden of Disease Study 2016 (GBD, 2016). According to estimates, 162.5
million people in India reside in locations where malaria is highly contagious, which includes a large
portion of the northeast, and tribal populations in mountainous areas are particularly vulnerable to the
disease [30].

Sociocultural and environmental factors influencing the prevalence of human parasitic infections.
The disease known as kala-azar, or human visceral leishmaniasis (VL), continues to be a leading cause of
death, especially in underdeveloped nations. In the interior parts of North-eastern India, where the
climate is tropical or subtropical, the disease is prevalent. Eco-environmental factors that were found to
be positively associated with the incidence of VL included waterbodies, woodland and urban built-up
areas, fluvisol-type soil, air temperatures between 25.0 and 27.5°C, relative humidities between 66% and
75%, and an annual rainfall between 100 and less than 160 cm [31]. The prevalence of Kala-Azar is
influenced by sociocultural variables such as poor housing, malnourishment, and poor sanitation, all of
which complicate access to care, treatment results, education, and awareness [32]. Another human
parasitic infection like malaria caused by Anopheles baimaii in Tripura, North-east India due to which
thousands of positive cases and multiple deaths took place. Some of the environmental factors
influencing the prevalence of this parasite is the Tripura's geographical region which is covered with
forests. And the other is rainfall patterns appear to be more essential for Anopheles baimaii proliferation.
Anopheles baimaii may once more be facilitated by sociocultural factors such as deforestation followed by
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tree crop plantations. Members of the Dirus complex, such as Anopheles baimaii, have been thought to
adapt to rubber plantations even better than their native tropical rain forests [33].
The direct use of untreated spring water in Sikkim presents a serious risk of parasitic infection because of
the possible existence of waterborne pathogens. A large number of acute diarrheal illnesses and 104 and
158 cases of enteric fever were reported in Sikkim in 2017 and 2018, respectively [34]. Tribal
populations of Northeast are known for eating boars, pigs and freshwater crustaceans, many of the
parasitic infections occurs due to ingestion of undercooked and contaminated meat. Cysticercosis and
paragonimiasis have been reported from Northeastern states and their prevalence is likely to be high
since large numbers of people are eating pork as their main food and also consumption of crustacean is
high in the region and their method of preparation is different from customary method [35]. Fishing is
widely prevalent in rural areas of Northeast and holds a significant cultural relevance. A study carried out
by [36] in Assam on total of 4520 freshwater fishes of 29 different species found the presence of larval
helminths (India) in 1369 (30.28%) fishes over a period of one year. Thus, consumption of infested fish
may be contributing to high number of helminth infections.
Ethnobotanical Practices to Control Parasitic Infections
Traditional preventions or medicines have been around for millennia and offer empirical approaches
such as medication made from natural ingredients with an emphasis on total wellness [37]. One of the
biggest public health issues facing many nations worldwide is malaria [38]. Malaria commonly
Plasmodium falciparum is recorded in numerous Indian states, however each year, multiple epidemic-
level mortality are reported from various regions of Northeastern India [39]. According to Chaturvedi
and his co-workers, 2009 [40], the Vaidya (herbalists) and priests are involved in some traditional
preventive. In order to prepare indigenous medicine and treat illnesses, the traditional Vaidya primarily
use herbs. Ojha, or priests, are thought to "invoke the spiritual powers" of a god in order to diagnose and
treat illnesses. They pray spiritually and offer animal or bird sacrifices in order to heal illnesses. This
technique is still widely used in some indigenous societies and in isolated locations. The long-standing
natural relationship between ethnic groups and the environment, particularly plants, has provided
modern civilisation with access to a diverse spectrum of herbal medicines. Among the plants used for
medicinal purposes are- Acorus calamus L., Azadirachta indica, Cinnamonum bejolghota (Buch. -Ham),
etc., use to treat malaria (Plasmodium falciparum and Plasmodium vivax) and many more [41]. Alstonia
scholaris, Coptis teeta, Crotolaria occulta, Ocimum sanctum, Polygala persicariaefolia, and Vitex
peduncularis are six plant species that have been used to treat malaria. These species were either found
in the northeast Indian jungle or close to tribal communities where they lived. Leaves accounted for 33%
of the most used plant parts, followed by roots (31%), bark, and the entire plant (12%) [42]. Last but not
the least below are some traditionally utilized medicinal plants by the tribes of Northeast India (Table 2).
Table 2: Medicinal plants used by the tribes of Northeast India against infections.

Sl. No | Medicinal Plant Ethnomedical Uses Tribe Name State Reference
1. Adhatuda vesica Dlarrheall, Dysentery,. Mishing Assam [43]
Pneumonia and Malaria
2. Adhatoda vesica Mill. Dysentery Jaintia Assam [44]
3. Azadirachta indica A.Juss. Pox Garo Assam [45]
4. Calotropis gigantia (L.) Dryand. Scabies Garo Assam [45]
5. Cassia tora L. Ring Worms, Leprosy Jaintia Assam [44]
6. Dichrocephala integrifolia (Linn.f.) Fungal infection Mao Naga Manipur [46]
7. Eichornia crassipes Solams Pneumonia Mishing Assam [43]
8. Nicotiana tabaeccum Viv. Skin Infections Jaintia Assam [44]
9. Ocimum tenuiflorum L. Skin Diseases Naga Nagaland [47]
10. | Psidium guajava L. Dysentery Naga Nagaland [47]
11. | Papaver somniferum L. Dysentery And Typhoid Naga Nagaland [47]
12. | Pachystachys lutea Pneumonia Mishing Assam [43]
13. | Rhus semialata Linn Dysentery and Diarrhea | Mao Naga Manipur [46]

Challenges In Identifying and Curing Parasite Diseases.

In India, parasitic infections have a major impact on public health, particularly in rural and remote areas
where the disease is more common due to a lack of access to treatment, poverty, and poor sanitation. The
remoteness of the region, an inadequate healthcare system, and socio-economic inequalities all
contribute to high prevalence of the disease. Most clinics in rural areas worldwide lack diagnostic
instruments like PCR and ELISA, which are crucial for identifying low parasite burdens. The more widely
used technique of microscopy frequently lacks accuracy [48].
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The Northeast India’s malaria incidence rate is declining, but the region is still at risk from the arrival and
spread of artemisinin-resistant Plasmodium falciparum [49]. Thus, insecticide resistant vectors continue
to pose challenges in the breakdown of transmission cycle. Sociocultural activities and lack of public
awareness has also been contributing to the transmission of parasites. Extensive research is needed to
identify and address key challenges specific to Northeast India for better management of parasitic
infections. Table 3 highlights the common challenges faced by developing countries to address the NTDs
including parasitic diseases. Most of the challenges holds true for Northeast India, as it encompasses
mostly rural areas and unique geographic range which makes it remote within India (Fig 2).

Table 3: Challenges in the management of Parasitic Diseases in rural areas.
SL. No. Challenges Example References

1 Lack of Infrastructure Most rural clinics lack diagnostic instruments like PCR and [48]
ELISA, which are crucial for identifying low parasite
burdens. The more widely used technique of microscopy
frequently lacks accuracy.

2 Non-Specific Symptoms Misdiagnosis occurs frequently due to overlapping [50]
symptoms (such as fever, diarrhea, and anemia) between
bacterial and parasite illnesses.

3 Untrained Personnel In rural healthcare facilities, a lack of qualified personnel [48]
results in incorrect sample collection and analysis.

5 Cultural Barriers Conventional medical procedures cause late-stage [50]
diagnosis by delaying visits to official healthcare
professionals.

6 Seasonality Due to increased vector activity and waterlogging, [48]

and parasitic illnesses are more common during the
Socioeconomic monsoon season; nevertheless, rural clinics are
Barriers sometimes unprepared for outbreaks.
7 Drug Resistance Resistance to anthelminthics like albendazole and [50]

antimalarial medications like artemisinin has become a
serious problem.

8 Limited Access Rural healthcare institutions frequently lack essential [48]
to Medications medications, and supply chains
are hampered by remote locations.
9 Side Effects and In marginalized groups, high rates of adverse effects, [51]
Compliance especially with leishmaniasis medications (such
amphotericin B), result in low treatment adherence.
10 Stigma and Neglect Diseases like lymphatic filariasis are associated with [50]

significant social stigma,

discouraging individuals from seeking treatment early
11 Poor Sanitation Open defecation and unsafe drinking water are major [48]
drivers of parasitic infections. Government programs like
Swachh Bharat Abhiyan have improved sanitation but face
challenges in remote areas

12 Seasonality Monsoons exacerbate transmission of vector-borne [50]
diseases like malaria and filariasis
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Fig 2: Key Challenges in management of parasitic disease.

CONCLUSION

Parasitic infections are one of the major health issues in community of rural India including Northeast
region. Several factors contribute to the high incidence and high prevalence of parasitic diseases, which
mainly includes environmental, geographical and societal factors. Residents of Northeast India has been
silently coping up with huge burden of NTDs among which parasitic disease form a major sub-group. To
measure the extent of these burden on the lives of commoners and economy of the region further
research is needed. Certain parasitic infections have been showing rising trend in the region. Although
different tribes of Northeast have been practicing use of plants and herbs against these illnesses, but this
traditional knowledge is very limited and not specific for a particular infection. In regard to improve
health services among deprived communities, a strong collaboration between government and non-profit
organizations and regional research institutions is needed. Management of diseases causing by parasites
in remote areas of India, mainly the Northeast, requires multi-skilled approaches like health service
infrastructure, standard diagnostic treatment tools and MDA to break the transmission cycle.

Competing Interests
Authors have declared that no competing interests exist.

REFERENCES

1. Asaaga, F. A, Purse, B. V., Rahman, M,, Srinivas, P. N., Kalegowda, S. D., Seshadri, T, Young, J. C., & Oommen, M. A.
(2023). The role of social vulnerability in improving interventions for neglected zoonotic diseases: The example
of Kyasanur Forest Disease in India. PLOS global public health, 3(2), e0000758. https://doi.org/10.1371/
journal.pgph.0000758

2. Conlan, .V, Sripa, B., Attwood, S., & Newton, P. N. (2011). A review of parasitic zoonoses in a changing Southeast
Asia. Veterinary Parasitology, 182(1), 22-40. https://doi.org/10.1016 /j.vetpar.2011.07.013

3. Tandon, V, Shylla, J. A, Ghatani, S., Athokpam, V. D, & Sahu, R. (2014). Neglected Tropical Diseases:
Trematodiases—The Indian Scenario. Proceedings of the National Academy of Sciences India Section B Biological
Sciences, 85(4), 901-907. https://doi.org/10.1007/s40011-014-0465-x

4. Keiser, J., & Utzinger, ]. (2005). Emerging foodborne trematodiasis. Emerging Infectious Diseases, 11(10), 1507-
1514. https://doi.org/10.3201/eid1110.050614

5. Jyothimol, G., & Ravindran, R. (2015). Emerging and re-emerging parasitic zoonoses in India. Advances in Animal
and Veterinary Sciences, 3(12), 617-628.

ABR Vol 16 [2] March 2025 60|Page © 2025 Author


https://doi.org/10.1371/
https://doi.org/10.1016/j.vetpar.2011.07.013
https://doi.org/10.1007/s40011-014-0465-x
https://doi.org/10.3201/eid1110.050614

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

Singh, B., Sharma, R., Sharma, J., & Juyal, P. (2010). Parasitic zoonoses in India: an overview. Revue Scientifique Et
Technique De L OIE, 29(3), 629-637. https://doi.org/10.20506/rst.29.3.2007

Das, D., Deka, A., Deka, P., Tahiliani, P., Bhattacharyya, P., Deka, S., Das, K., Deka, A., Paul, R,, Islam, S., Yambem, D.,
Bharali, G., & Bhattacharjee, H. (2014). Parasitic diseases of zoonotic importance in humans of northeast India,
with special reference to ocular involvement. Eye And Brain, 1. https://doi.org/10.2147/eb.s64404

Biswal DK, Debnath M, Kharumnuid G, Thongnibah W, Tandon V (2016) Northeast India Helminth Parasite
Information Database (NEIHPID): Knowledge Base for Helminth Parasites. PLoS ONE 11(6): e0157459. doi:
10.1371/journal.pone.0157459

Borkataki, S., Islam, S., Borkakati, M., Goswami, P., & Deka, D. (2011). Prevalence of porcine cysticercosis in
Nagaon, Morigaon and Karbianglong district of Assam, India. Veterinary World, 86. https://doi.org/10.5455/
vetworld.2012.86-90

Borthakur, S., & Mukharjee, S. (2011). Gastrointestinal Helminthes in stray Cats. In College of Veterinary Sciences
and Animal Husbandry, Central Agrilcultural University, Selesih, Aizawl, Mizoram, India, Southeast Asian ] Trop
Med Public Health (Vol. 42, Issue 2, pp. 255-257).

Deka, D.K, Saidul, I, Borkakoty, M., Saleque, A., Hussain, I, Nath, K., (2008) Prevalence of Echinococcus
granulosus in dogs and hydatidosis in herbivores of certain North Eastern states of India. Journal of Veterinary
Parasitology. 22: 27-0.

Devi, K. R, Narain, K., Bhattacharya, S., Negmu, K., Agatsuma, T., Blair, D., Wickramashinghe, S., & Mahanta, |.
(2007). Pleuropulmonary paragonimiasis due to Paragonimus heterotremus: molecular diagnosis, prevalence of
infection and clinicoradiological features in an endemic area of northeastern India. Transactions of the Royal
Society of Tropical Medicine and Hygiene, 101(8), 786-792. https://doi.org/10.1016/j.trstmh.2007.02.028
Lyndem, M.L., Tandon, V., & Yadav, A.K, (2002). Hookworm infection among the rural tribal populations of
Meghalaya (Northeast India). Journal of Parasitic Diseases, 26(2), 60-68.

Sato, S. (2021). Plasmodium—a brief introduction to the parasites causing human malaria and their basic
biology. Journal of Physiological Anthropology, 40(1). https://doi.org/10.1186/s40101-020-00251-9

Ramirez, J. L., Souza-Neto, ., Cosme, R. T., Rovira, |, Ortiz, A, Pascale, J. M., & Dimopoulos, G. (2012). Reciprocal
Tripartite Interactions between the Aedes aegypti Midgut Microbiota, Innate Immune System and Dengue Virus
Influences Vector Competence. PLoS Neglected Tropical Diseases, 6(3), el561.
https://doi.org/10.1371/journal.pntd.0001561

Morita, K., Nabeshima, T., & Buerano, C. (2015). Japanese encephalitis. Revue Scientifique Et Technique De L OIE,
34(2), 441-452. https://doi.org/10.20506/rst.34.2.2370

Smith, N. C, Goulart, C,, Hayward, |. A, Kupz, A, Miller, C. M., & Van Dooren, G. G. (2020). Control of human
toxoplasmosis. International Journal for Parasitology, 51(2-3), 95-121. https://doi.org/10.1016/j.ijpara.
2020.11.001

Brunetti, E., & White, A. C. (2012). Cestode infestations. Infectious Disease Clinics of North America, 26(2), 421-
435. https://doi.org/10.1016/j.idc.2012.02.001

Singh, T. S., Sugiyama, H., & Achariya Rangsiruji. (2012). Paragonimus & paragonimiasis in India. In Indian ] Med
Res (Vols. 136-136).

Baruah, A, Sarma, K, Barman, B., Phukan, P., Nath, C., Boruah, P., Rajkhowa, P., Baruah, M., Dutta, A., & Naku, N.
(2020). Clinical and laboratory presentation of Hydatid disease: a study from Northeast India. Cureus.
https://doi.org/10.7759/cureus.10260

Haake, D. A., & Levett, P. N. (2014). Leptospirosis in humans. Current Topics in Microbiology and Immunology,
65-97. https://doi.org/10.1007/978-3-662-45059-8_5

Mahajan, S. (2005). Scrub typhus. JAPI, 53. https://www.japi.org

Fu, Z. F. (1997b). Rabies and rabies research: past, present and future. Vaccine, 15, S20-S24.
https://doi.org/10.1016/s0264-410x(96)00312-x

Chellaiah, R., Satbigea, A. S., & Kumar, D. (2019). Review on Zoonotic Parasitic Diseases of Northeast India-
Epidemiology and Clinical Features. ResearchGate. https://doi.org/10.20546/ijcmas.2019.802.xx

Global Burden of Disease Study 2016 (GBD 2016) Data Resources | GHDX. (n.d.). https://ghdx. healthdata.
org/gbd-2016

Hotez, P.]., Alvarado, M., Basafiez, M., Bolliger, I., Bourne, R., Boussinesq, M., Brooker, S. ]., Brown, A. S., Buckle, G.,
Budke, C. M., Carabin, H,, Coffeng, L. E., Févre, E. M., Fiirst, T, Halasa, Y. A,, Jasrasaria, R,, Johns, N. E., Keiser, ]J.,
King, C. H,, ... Naghavi, M. (2014). The Global Burden of Disease Study 2010: Interpretation and Implications for
the Neglected Tropical Diseases. PLoS Neglected Tropical Diseases, 8(7), €2865. https://doi.org/10.1371
/journal. pntd.0002865

Indian Council of Medical Research (Ed.). (2006, June). Research and development for Neglected Diseases. ICMR
Bulletin.

Hotez, P. J., & Kamath, A. (2009). Neglected Tropical Diseases in Sub-Saharan Africa: Review of their prevalence,
distribution, and disease burden. PLoS Neglected Tropical Diseases, 3(8), e412. https://doi.org/10.1371/
journal.pntd.0000412

World Health Organization. (2014). WHO | The 17 neglected tropical diseases. https://
web.archive.org/web/20140222035302/http://www.who.int/neglected_diseases/diseases/en/

ABR Vol 16 [2] March 2025 61|Page © 2025 Author


https://doi.org/10.20506/rst.29.3.2007
https://doi.org/10.2147/eb.s64404
https://doi.org/10.5455/
https://doi.org/10.1016/j.trstmh.2007.02.028
https://doi.org/10.1186/s40101-020-00251-9
https://doi.org/10.1371/journal.pntd.0001561
https://doi.org/10.20506/rst.34.2.2370
https://doi.org/10.1016/j.ijpara.
https://doi.org/10.1016/j.idc.2012.02.001
https://doi.org/10.7759/cureus.10260
https://doi.org/10.1007/978-3-662-45059-8_5
https://www.japi.org
https://doi.org/10.1016/s0264-410x(96)00312-x
https://doi.org/10.20546/ijcmas.2019.802.xx
https://ghdx.
https://doi.org/10.1371
https://doi.org/10.1371/
https://
http://www.who.int/neglected_diseases/diseases/en/

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Sarma, D. K,, Mohapatra, P. K, Bhattacharyya, D. R., Chellappan, S., Karuppusamy, B., Barman, K., Kumar, N. S,,
Dash, A. P, Prakash, A., & Nina, P. B. (2019). Malaria in North-East India: importance and implications in the era
of elimination. Microorganisms, 7(12), 673. https://doi.org/10.3390/microorganisms7120673

Bhunia, G. S., Kumar, V., Kumar, A. ]., Das, P., & Kesari, S. (2010). The use of remote sensing in the identification of
the eco-environmental factors associated with the risk of human visceral leishmaniasis (kala-azar) on the
Gangetic plain, in north-eastern India. Annals of Tropical Medicine & Parasitology,104(1),35-53.

Grifferty, G., Shirley, H., McGloin, ]J., Kahn, ], Orriols, A, & Wamai, R. (2021). Vulnerabilities to and the
Socioeconomic and Psychosocial Impacts of the Leishmaniases: A Review. Research and reports in tropical
medicine, 12, 135-151.

Sarmah, N. P., Bhowmik, I. P., Sarma, D. K., Sharma, C. K., Medhi, G. K., Mohapatra, P. K,, ... & Bhattacharyya, D. R.
(2019). Role of Anopheles baimaii: Potential vector of epidemic outbreak in Tripura, North-east India. Journal of
Global Health Reports, 3, €2019036.

Jakharia A, Baruah S and Borkakoty B (2023). Burden of infectious diseases in North East India: A Mini-Review.
Open Access Journal of Microbiology & Biotechnology, 8(3), 1-11. https://doi.org/10.23880/0ajmb-16000270
Kuotsu,N., Singh, R.,& Mukherije, S., (2021). Zoonotic Parasitic Diseases in Northeast: A Public Health Concern!!
Pasudhan Praharee. https://www.pashudhanpraharee.com/zoonotic-parasitic-diseases-in-northeast-a-public-
health-concern

Baruah, N, Saidul, I, Gogoi.,, AR. (2011) Gnathostomiasis in Assam: I. On the prevalence of Gnathostoma
spinigerum larvae in fishes, experimental infection in first and second intermediate host with a description of an
advanced third stage larva recovered from Opiocephalus punctatus. ] Vet Parasitol, 25 (11-7).

Lemonnier, N., Zhou, G. B, Prasher, B., Mukerji, M., Chen, Z., Brahmacharij, S. K,, ... & Sagner, M. (2017). Traditional
knowledge-based medicine: a review of history, principles, and relevance in the present context of P4 systems
medicine. Progress in preventive medicine, 2(7), e0011.

Dev, V., Hira, C. R, & Rajkhowa, M. K. (2001). Malaria-attributable morbidity in Assam, north-eastern India.
Annals of Tropical Medicine & Parasitology, 95(8), 789-796.

Prakash, A., Mohapatra, P. K., Bhattacharyya, D. R., Sharma, C. K., Goswami, B. K., Hazarika, N. C., & Mahanta, J.
(2000). Epidemiology of malaria outbreak (April/May, 1999) in titabor primary health Centre, district Jorhat
(Assam). Indian Journal of Medical Research, 111, 121-126.

Chaturvedi, H. K,, Mahanta, ], & Pandey, A. (2009). Treatment-seeking for febrile illness in north-east India: an
epidemiological study in the malaria endemic zone. Malaria journal, 8, 1-10.

Choudhury, A., & Hasan, 1. (2023). Therapeutic activity of medicinal plants and their derivatives in controlling
mosquito vector-borne diseases in north-east India.

Shankar, R, Deb, S, & Sharma, B. K. (2012). Antimalarial plants of northeast India: An overview. Journal of
Ayurveda and integrative medicine, 3(1), 10-16.

Das, R. ], & Kalyani Pathak, K. P. (2013). Use of indigenous plants in traditional health care systems by Mishing
tribe of Dikhowmukh, Sivasagar District, Assam.

Sajem, A. L., & Gosai, K. (2006). Traditional use of medicinal plants by the Jaintia tribes in North Cachar Hills
district of Assam, northeast India. Journal of ethnobiology and ethnomedicine, 2, 1-7.

Sarma, J., & Devi, A. (2017). Ethnomedicinal wisdom of Garo community from erstwhile Sonitpur District of
Assam, Northeast India. Pleione, 11(2), 429-439.

Lokho, A. (2012). The folk medicinal plants of the Mao Naga in Manipur, North East India. International Journal
of Scientific and Research Publications, 2(6), 1-8.

Jamir, T. (2019). Indigenous Health Practices of the Naga People: Continuity and Change.

Omar, M., Abdelal, H.O. Current status of intestinal parasitosis among patients attending teaching hospitals in
Zagazig district, Northeastern Egypt. Parasitol Res 121, 1651-1662 (2022). https://doi.org/10.1007/s00436-
022-07500-z

Dev, V., Sharma, V., & Barman, K. (2015). Mosquito-borne diseases in Assam, north-east India: current status and
key challenges. WHO South-East Asia Journal of Public Health, 4(1), 20. https://doi.org/10.4103/2224-
3151.206616

Martin, R. J. (2022). Therapeutic and Diagnostic Innovation for Parasitology: Grand Challenges. Frontiers in
parasitology, 1, 963671.

Rolbiecki, L., & Izdebska, ]. N. (2024). Modern Strategies for Diagnosis and Treatment of Parasitic Diseases.
International Journal of Molecular Sciences, 25(12), 6373. https://doi.org/10.3390/ijms25126373

Copyright: © 2025 Author. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

ABR Vol 16 [2] March 2025 62|Page © 2025 Author



https://doi.org/10.3390/microorganisms7120673
https://doi.org/10.23880/oajmb-16000270
https://www.pashudhanpraharee.com/zoonotic-parasitic-diseases-in-northeast-a-public-
https://doi.org/10.1007/s00436-
https://doi.org/10.4103/2224-
https://doi.org/10.3390/ijms25126373

