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    The Indian codified system of medicines like Siddha, Unani, Amchi and Ayurveda has very excellent evidence of effectiveness. Plants are the main component of these systems of medicine, which include more than 1200 plant species in Ayurveda, 900 plant species in Siddha, and 700 plant species in Unani. Fold medicines are also extremely accepted in India for regular health care management in remote and rural areas. In this system of medicine, a maximum number of more than 8000 plant species and more than 25000 effective formulations are practiced by folk medicinal practitioners. Traditional medicines make numerous medical claims for the treatment of many acute and chronic diseases and symptoms, the prevention of disease, and the improvement of quality of life. Herbal medicines also contain different chemical constituents that could act singly or synergistically. The isolation and identification of phytochemicals can act as lead for the discovery of bioactive molecules. Advanced scientific methods like reverse pharmacology, chromatography and spectral studies made the discovery of new drugs from the plant source more efficient. The demand for herbal medicines, herbal health products, herbal pharmaceuticals, nutraceuticals, food supplements, herbal cosmetics, etc., is increasing globally due to the growing recognition of these products as mainly non-toxic, having in the mainly fewer side effects, better compatibility with physiological flora, and availability at affordable prices. In the last century, medical science has made incredible advances all over the globe. In spite of global reorganization and a very sound history of traditional uses, the promotion of herbal medicine faces a number of challenges around the globe, mainly in developed nations. Regulation and safety is the high concern for the promotion of herbal medicine. Quality issues and quality control, pharmacovigilance, scientific investigation and validation, IPR, and biopiracy are some key issues that restrain the advancement of herbal medicine around the globe. In the twenty-first century, demand for medicinal plants, herbal medicines, pharmaceuticals, food supplements, health products, cosmetics, etc., is growing, which demands more research, enhanced regulation, and addressing quality control issues. Volume 1 of this series of the book entitled “Natural Medicine: Practice and Re-emergence of Herbal Medicine” is devoted to the current research in Plant-based medicine in Ayurveda, Siddha, Folk medicinal systems, and any other traditional system of medicine, Quality control & Validation of herbal medicine, IPR issue & Herbal medicine. We are confident that the volume will have a great effect, attract an audience worldwide, and be a repository of knowledge on the topic.
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      Abstract




      The tribal people of India consider North-East India to be a hotspot. It contains eight states: Arunachal Pradesh, Assam, Manipur, Mizoram, Meghalaya, Nagaland, Tripura and Sikkim, and it borders international boundaries with Bhutan, Tibet, China, Burma and Bangladesh. The Indo-Burma biodiversity hotspot, which is home to a broad spectrum of unusual flora, fauna and microorganisms, is located in the Northeast Region. The region has the evergreen forest of the Brahmaputra River valley, wide leaf forest, dense bamboo and pine forest and the world's wettest location (Cherrapunji and Mawsynram), all of which help to maintain the region's unique biodiversity. North East region is the inhabitant of more than 145 significant tribal communities with the most dominating primitive societies, including the Abor, Mishing, Rabha, Khasi, Kuki, Naga, Meitei, Apatani, etc. Most of these communities are culturally and linguistically diverse. The NER's tribal population is literate compared to other parts of the country, and it's worth noting that the literacy rates in Mizoram, Meghalaya, Nagaland, Sikkim and Manipur are all higher than the national average. Despite their high literacy rate, India's North-Eastern states continue to have poor transportation, power and medical services. The healthcare system is in bad shape, with only a few hospitals and nursing homes. As a result, the people residing in this area rely exclusively on a traditional system of medicines made by traditional healers from plants, animals and mineral resources. It was stated that medicinal herbs are prepared using traditional methods, such as maceration, decoction, and infusion, either alone or in combination with other plants. The key species of medicinal plants often employed by the traditional healers of the region are Acorus calamus, Aegle marmelos, Asparagus racemosus, Averrhoa carambola, Bryophyllum calycinum, Costus speciosus, Euphorbia neriifolia, Justicia adhatoda, Melia azadarachta, Plumeria acutifolia, Sida cordifolia, Sida rhombifolia and Swertia chirata. This extensive work will aid the researcher in locating previously unknown medicinal plants in order to build a new therapeutic method for isolating new chemical entities that are safe, pharmacologically active, and cost-effective.
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      INTRODUCTION




      Plants have been used as medicines and in making food in many cuisines since ancient times [1]. The history of healthcare in India may be traced back to 5000 B.C., as evidenced by ancient texts, such as the 'Rig-Veda' and 'Atharva-Veda' [2]. Later literature such as the 'Charak Samhita' and 'Sushruta Samhita' about 10th century B.C. and traditional medical systems such as Ayurveda, Siddha, and Unani emphasized the usage of plant species to treat various ailments due to an extensive supply of bio-diversity of herbs [3, 4]. Plants were the primary therapeutic agents utilized by humans until the mid-nineteenth century, and they continue to play a vital part in pharmaceutical formulations [5]. Many rural communities in underdeveloped countries view traditional medicinal plant-based therapy as a substantial healthcare contribution due to their strong belief in allopathic drugs and restricted access to them. Around 80% of people in undeveloped countries rely on medication for their primary healthcare needs because of its low pricing, effectiveness, and frequently restricted supply of modern medicine, as well as cultural and religious preferences [6]. Traditional medicinal plant research has become more critical in developing healthcare and conservation initiatives in many regions of the world [7]. Bioactive compounds with pharmacological interest are being sourced from traditional medicine systems [8]. Traditional medicine is practised by numerous ethnic groups in India, each having its distinct cultural origins. Eighty percent of Indians use herbal-based medicines derived from wild and cultivated sources that are non-allopathic (Ayurveda, Siddha, Unani, and Homeopathy) [9]. India is also a nation of many groups, each with its own set of beliefs, customs, religions, languages, and dialects. As a result, several folk treatments were used in this area [10].


    




    

      GEOGRAPHICAL LOCATION AND BIODIVERSITY OF NORTH EAST INDIA (NEI)




      Biodiversity refers to the variety and variations among living species from various environments, such as terrestrial, marine, and other aquatic ecosystems, as well as the ecological complexes in which they exist. North-East India is a part of both the Himalayas and Indo-Burma biodiversity hotspots [11]. The region is rich in biodiversity with maximum endemic species. It is located between latitudes 22°N and 29°5'N, and longitudes 88°E and 97°30'E, and shares an international boundary with Bangladesh, Bhutan, China, and Myanmar, comprising eight states such as Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and Tripura. It accommodates different living forms due to its huge diversity in soil, slope, elevations and ecological circumstances; plant biodiversity is largely the basis of human life on Earth, and agriculture production systems exist among farming communities [12, 13]. Northeast India is physically located in one of the world's most biodiverse areas. The region has gone through multiple priority-setting procedures on the initiative of national and international conservation bodies during the last three decades. The region has a climatic situation between tropical to alpine environment ranges; the soil is rich in organic matter, having a pH between 4.5 to 5.0. India is one of the world's seventeen major biodiversity hotspots, with many plant species reported. The region covers around 8% of the country's overall land area and is inhabited by 225 indigenous communities [14]. Although the region only accounts for around 8% of the country's overall land area, it contains 25% of its entire forest area and supports roughly 30% of its total forest growth stock. Forest cover covers over 64% of Northeast India's entire geographical area, with the government controlling 35% and District Councils, Village Communities, and private ownership controlling the remaining 65%. There are roughly 7500 angiosperm species in the area. Northeast India is home to more than 200 of India's 315 angiosperm families, accounting for nearly half of the country's total number of plant species. It is interesting to note that one-third of the flora of Northeast India is endemic to this region [15].


    




    

      ETHNIC TRIBAL'S OF NORTH EAST INDIA AND THEIR INDI-GENOUS PRACTICE




      

        Arunachal Pradesh




        Arunachal Pradesh (AP) is the biggest state in India's North East region, and it is well known for its unique indigenous population. With a size of 83,743 km2, the state shares international borders with Bhutan, Myanmar, and China. According to the 2011 census, the state's total population is 1,382,611, with a population density of 17 persons per km2 (Census 2011). The state is home to 26 main tribes and 110 sub-tribes, as well as lesser tribes, each with its own culture and traditions. It's fascinating to see that 110 of NER's 219 tribal communities are still active in the state, accounting for about half of all tribal communities [16]. The major tribes of the state include Adi, Apatani, Bangni, Boker, Bori, Digaru, Mishmi, Hill Mishmi, Hrusho (Aka), Idu Mishmi, Khamba, Khamti, Khowa, Memba, Miri, Miju, Monpa, Nyishing, Nocte, Pallibo, Poma, Sherdukpen, Singpho, Sulung, Tagin, Tongsha, and Wangcho [17, 18]. Each of these villages has its own way of life, culture, beliefs, and linguistic system. Several mountain ranges have covered 85 percent of the entire area [19]. Tropical and sub-tropical forests encompass 62 percent of the total land area and include over 500 different




        species of flora and animals, living conditions, culture, religious beliefs, and dialect systems with a tremendously diversified land surface. Several mountain ranges have covered 85 percent of the entire area [19]. Tropical and sub-tropical forest covers 62% of the total area with more than 500 varieties of flora and fauna. Coptis teeta, Drymaria cordata, Litsaea cubeba, Mussenda roxburghii, Solanum spirale, Solanum torvum, Solanum viarum, Spilanthes acmella, Swertia chirayita, Zanthoxylum alatum, and Zanthoxylum hamiltonianum are the priority medicinal plant species extensively employed by traditional healers in Arunachal Pradesh Fever, malaria, jaundice, diabetes, hypertension, sexual disorders, pneumonia, digestive issues, toochache, cough, and cold were among the diseases and disorders addressed [20].


      




      

        Assam




        Since ancient times, Assam (an area of 78,438 km2) has been considered a territory “inhabited by various ethnic groups.” The blending of these many ethnic groups has created a distinct culture and language known as 'Assamese' or 'Asomiya' [21]. Other than Assamese, Bodo, and Bengali are the most widely spoken languages in Assam. The official language of the Barak valley and the western districts of Dhubri, Barpeta, and Goalpara is Bengali. The Bodo language is primarily spoken by the Bodo group, which is said to be one of Assam's earliest inhabited tribes. According to an anthropological census conducted in India in 1985, Assam has a total of 115 communities. According to the 2011 census, the tribal community accounts for 12.4% of Assam's total population of 312.05 lakh people. They are primarily of Mongolian descent and have settled primarily in rural areas. There are 15 hill tribes and 14 plain tribes in total, each with its own culture, language, folkways, and religious beliefs. The primary plain tribes of Assam include the Bodo, Mising, Rabha, Deori, Tiwa (Lalung), Sonowal, and others, while the prominent hill tribes are the Karbi and Dimasa [21]. Acorus calamus, Aegle marmelos, Asparagus racemosus, Averrhoa carambola, Bryophyllum calycinum, Costus speciosus, Euphorbia neriifolia, Justicia adhatoda, Melia azadarachta, Plumeria azadarachta, Plumeria rhombifolia, Sida cordifolia are most commonly used against a wide range of disorders such as fever, malaria, jaundice, diabetes, heart illness, sexual problems, urinary tract disorder, dysuria, and cough [20].


      




      

        Manipur




        With a population of 2,855,794, Manipur is a lovely oval-shaped valley encircled by blue mountains in India's northeastern region (Census 2011). More than 30 ethnic tribes inhabit 90 percent of the state's steep terrain, accounting for around 35.1 percent of the state's overall population. The 'Meitei,' 'Naga,' and 'Kuki' are the three primary communities that make up the state [22]. The Meitei has taken over as the largest community group, formed through the fusion of other related tribes such as the Angom, Khumal, Luwang, Moirang, Khaba Nganba, and Sarang Leishangthem. The establishment of diverse ethnic tribes and social groupings merged to create the seven major salai or clans of Meitei society, resulting in the emergence of the Meitei nationality [23]. Mao, Maram, Paomei, Tangkhul, Zeliangrong, Thangal, Maring, Anal, Chothe, Mayon, Lamkang, Chiru, Tarao, Koireng, and Kharam are some of the Naga sub-tribes. These Nagas sub-tribes have extremely similar cultures, traditions, ideologies, and political identities. The Nagas have distinct traditional cultures, with minor variations among sub-tribes [24, 25]. On the other hand, the Kuki are predominantly settled in Churachandpur, Chandel, Sadar Hills Sub-division of Senapati, parts of Tamenglong and Ukhrul districts. This community might have migrated and settled in various parts of the Northeastern parts of India [24]. The state is home to a rich diversity of flora and animals, including several uncommon, indigenous, and endangered species. Ethnic groups use Flora for a variety of purposes, including food, medicine, ornamentation, fuel, and habitation. Manipur has over 1,500 types of medicinal and fragrant plants that may be used to cure a variety of diseases. However, no concrete steps have been taken to take advantage of the rich traditional knowledge system and preserve these valuable plants. Acorus calamus, Aquilaria agallocha, Baccaurea ramiflora, Clerodendrum infortunatum, Costus speciosus, Goniothalamus sesquipedalis, Kaempferia rotunda, Lemania australis, Oxalis corniculata, and Plectranthus tenuiflorus are the priority medicinal plant species commonly used by traditional healers in Manipur. Diarrhea, dysentery, vomiting, stomach discomfort, constipation, urinary complaints, wounds, boils, swelling, snake bite, mumps, tumors, abortifacient, and skin illnesses, as well as cough and chest congestion, were all treated [20].


      




      

        Meghalaya




        Meghalaya (area of 22,429 km2) is a small hilly state of Northeastern India, predominantly occupied by three major tribes, i.e., 'Khasi', 'Garo' and 'Jaintia'. The word Meghalaya means “the abode of clouds,” and it is well known for its impressive natural beauty [26]. These major tribes had their kingdom separated by hills known as the Khasi Hills (1833), the Garo Hills (1872-73), and the Jaintia Hills (1835), respectively, until they were annexed by the British Administration [27, 28]. Other smaller tribes, such as Kochs, Hajongs, Rabhas, Mikirs, etc., claimed to be the primitive of the state because they have been living with the major tribes for years. The non-tribal population comprises the Nepalis, Bangalis, Assamese, Tamils, Malayalams, Punjabis, Marwaris, etc. According to the 2011 census, the Khasi ethnic group accounts for 45 percent of the state's population, followed by the Garo ethnic group (32.5 percent), and the remaining 22.5 percent is made up of various ethnic groups such as Jaintia, Bengali, Assamese, Nepali, Gurkha, and others [28]. The main languages of the state are Khasi and Garo and are considered as an associate official language, while English is regarded as the official language. Meghalaya is a demographically perfect example of the multilingual and multicultural state of North East India. 37% of the total geographical area is covered with forests with significant biodiversity [29]. Achyranthus bidentata, Arisaema jacquernontii, Elephantopus scaber, Hedyotis scandens, Holarrhena antidysenterica, Litsea cubeba, Pouzolzia hirta, Rauvolfia serpentina, Rubia cordifolia, Solanum spirale, and Solanum viarum are the priority medicinal plant species often used by ethnic people of Meghalaya against various diseases such as Heart issues, liver problems, cough, cold, toothache, insect bites like caterpillar bites, and skin disorders like leprosy, ringworm, ulcers, and boils [20].


      




      

        Mizoram




        The state Mizoram is located in a highly hilly territory, because of which it is called “The Lands of the Highlanders” [30]. It is mainly populated by mongoloid tribal people who moved from China's southern and western regions via upper Burma. Various tribes make up around 94.75 percent of the state's total population. Geographically, the state is part of the Indo-Myanmar hotspot biodiversity zone, located at the far end of the Himalayan mountains, and has 86.27 percent forest. The state has eleven districts (with three newly formed districts), namely Aizawl, Champhai, Kolasib, Lawngtlai, Lunglei, Mamit, Saiha, Serchhip, hnahthial, Saitual and Khawzawl. There are 16 scheduled castes, 14 scheduled tribes, and 37 sub-tribes in the state, as well as 15 ethnic groupings [31]. These folks strongly connect to the natural world and use traditional herbal therapy to treat various health issues. The community's elders generally have more expertise in traditional medicine, passed down through generations since the dawn of time [30]. Mizo people commonly used several medicinal plants such as Acampe papillosa, Aeschynanthus sikkimensis, Aquilaria malaccensis, Buddleia asiatica, Clerodendrum serratum, Cinnamomum cassia, Curcumorpha longiflora, Dalbergia pinnata, Dillenia indica, Pholidota articulate, Smilax lanceifolia and Vitex peduncularis for the treatment of various disorders including acute rheumatism, uterine trouble, liver problem, throat pain, abdominal pain, diarrhea, vomiting, constipation, dyspepsia, snake-bite, skin diseases, malaria, and worm infestation and chest pain [20].


      




      

        Nagaland




        Nagaland (an area of 16,579 km2) is a tiny, scenic NER state made up of a section of hill ranges that divides the basins of three main rivers: the Brahmaputra, Chindwin, and Barak. The state is well-known as a meeting site for the world's four great races: Aryans, Mongoloids, Austrics, and Tibeto-Burmans. According to the 2011 census, the tribal population accounts for 89.1% of the state's total population (Census 2011). The 'Naga' is one of the largest tribal groups in the region, which consists of several tribes originating from Mongoloid stock and their language belongs to the Tibeto-Burman language. Nagaland is the homeland of 16 major tribes with different languages, customs and well-demarcated ethnic territories with common historical roots and socio-economical systems. Angami, Ao, Chakhesang, Chang, Kachari, Khiamniungam, Konyak, Kuki, Lotha, Phom, Pochury, Rengma, Sumi, Sangtam, Yimchunger, and Zeliangrong are among the 16 prominent tribes. Each tribe speaks its language, and because of these challenges, English has been designated the state's official language. The tribes' shared tongue has developed into a pidgin of Assamese called “Nagamese.” From a religious point of view, 98.5% of the tribal population practices Christian [32]. Biogeographically, Nagaland is a unique state with a rich reservoir of plant diversity. The Naga tribes bridged a unique relationship with plants and animals and lived a solitary life until the first half of 19th century. Through this process, they developed their traditional knowledge of medicine, passed orally from generation to generation [33]. This knowledge has introduced many medicinal plants such as Alstonia scholaris, Clerodendrum glandulosum, Curculigo capitulata, Curcuma zedoaria, Garcinia paniculata, Houttuynia cordata, Lassia spinosa, Nepenthes khasiana, Ricinus communis, Saccharum officinarum and Schima wallichii. used by ethnic people of the state against a wide range of diseases and disorders including malaria, jaundice, hypertension, stomach and gastric problems, cuts, injuries, snake bite, and set fractured bone [20].


      




      

        Sikkim




        Sikkim (7096 km2) is a lovely tiny Indian state with abundant natural resources, wildlife, culture, and customs. It is one of India's most tranquil states, with a diverse ethnic population that embodies the idea of unity in diversity. Three tribes inhabited Sikkim in prehistoric times: the Naong, Chang, and Mon. The Lepcha who came to Sikkim often absorbed them totally [34]. Now, three ethnic groups are predominantly found in the state, i.e., Lepchas (also called Rongs/Monpas), the Bhutias (also called Denzongpa's /Lhopas), and the Nepalis (also called Gorkhas/Paharias). The Lepchas claim to be Sikkim's indigenous people. These quiet and peace-loving ethnic groups are split into patrilineal clans (Ptso), which are thought to have descended from supernatural and legendary ancestors. The Lepchas speak their language, which is said to be the oldest of all hill dialects. According to philologists, the language is a mixture of the Tibeto-Burma group of languages and tribal languages of the sub-Himalayan region. Initially, they enjoyed a nomadic lifestyle, mainly on forest products (fruits, roots, leaves, Tubers, etc.) and hunting and fishing. They also practice shifting cultivation for the preparation of Chee and Maize. In Sikkim, the Bhutias established a royal dynasty representing Tibeto-Burmese ancestry. They carried Tibetan culture, Tibetan language, Buddhism, and semi-settled farming techniques with them. This ethnic group migrated from Tibet and Bhutan in the 17th century and engaged themselves as traders, peasants, and Buddhist monks, gradually amalgamating with the indigenous population of Lepchas. The word Nepalese is a fairly broad and general phrase that includes a variety of hill tribes as well as Hindu castes. The Kiratis, Newaris, and Gorkhas are three sub-cultural groups that make up the Nepalese community in Sikkim. Limbu, Rais, Magars, Gurungs, Tamangs, and a variety of other minor tribal stocks make up the Kiratis. The autochthonous inhabitants of Sikkim are believed to be the Limbus and Magars. Nepali, Bhutia, Lepchas, Limbu, Newari, Kulung, Gurulng, Manggar, and other languages and dialects are spoken in Sikkim. The three primary languages are Nepali, which is spoken by approximately 90% of the population; Bhutia, which is spoken by about 28% of the population; and Lepcha, which is spoken by about 10% [35]. The indigenous people of the state commonly used various medicinal plants such as Aconitum ferox, Drymaria cordata, Hedyotis corymbosa, Knema angustifolia, Nardostachys grandiflora, Nephrolepis cordifolia, Picrorhiza kurroa, Swertia chirata and Taxus wallichiana. Treating various diseases and disorders, including diabetes, fever, headache, throat pain, pneumonia, dog bites, epilepsy, imbalanced blood pressure, abdominal pain, dysentery, and gastric acidity [20].


      




      

        Tripura




        Tripura is a tiny mountainous state in India's northeastern region, with a land area of 10,486 km2. It is located near the Bay of Bengal. “The land along the ocean” is another name for the state. Hills and forests represent 60% of the overall area, with plain terrain accounting for the remaining 40% [36]. The state's overall population comprises two distinct categories of people: tribal and non-tribal. According to the 2011 census, tribal people make up 31.8 percent of the state's total population. Among these tribes, the Tripuris, Noticias, Halams, Jarnatias, Lushais, Kukis, Chaimals, Uchois, and Mogs are regarded as autochthonous. The tribes which arrived later were the Gatos, Mundas, Oraons, Santals, Bhils, Bhutias, Lepchas, and Khasis. Tripuri is Tripura's biggest tribe, accounting for 53% of the state's total tribal population. They are primarily found in the western areas, and their surnames are mostly Debbarma and Choudhury. They are from the Bodo tribe, and their mother tongue is Kok-borok [37, 38]. Bengali Hindus, Bengali Muslims, and Manipuris make up the majority of the state's non-tribal population. The rural people of the state are totally dependent on the traditional system of medicine, and they commonly use Actinodaphne obovata, Amomum linguiforme, Aquilaria malaccensis, Asparagus racemosus, Erioglossum rubiginosum, Hymenodictyon excelsum, Kaempferia galanga, Phajus flavus, Psidium guineense, Leucas lanata and Terminalia chebula plants for the treatment of primary health care problems including irregular menstruation, rheumatism, leucoderma, epilepsy, blood dysentery, malarial fever, jaundice, asthma, scurvy, gastric ulcers, earache, cough and cold [20].


      


    




    

      ETHNOPHARMACOLOGICAL VALIDATION OF SOME POTENTIAL INDIGENOUS MEDICINAL PLANTS FROM NEI: JOURNEY FROM TRADITIONAL TO MODERN APPLICATIONS




      Ethnopharmacology plays an important part in drug research, with a primary focus on empirical aspects of indigenous plant use, resulting in the discovery of exceptionally potent and pharmacologically active molecules. It focuses on scientific research and testing to prove and validate traditional plant and natural product usage [39]. Drug discovery from natural sources in light of ethnopharmacological investigations is critical in developing current treatment systems. It has acquired a modern meaning with the scientific ability to investigate the actions of extracts or natural compounds on experimental models, rather than empirical components of traditional medicine [40]. The hilly forest areas of North Eastern India, as well as the plains of Assam, cover a large area. Medicinal plants differ in distribution in different geographical regions based on climate zones. Some medicinal plants have a high potential distribution, while others are rapidly depleting from their natural habitat due to high pressure for unsystematic exploitation through shifting cultivation, urbanization, agricultural land and road development, as well as natural calamities such as land sliding [41]. Certain highly valued medicinal plants in North-East India are Acorus calamus; Aegle marmelos; Angiopteris evecta; Bryophyllum pinnatum; Coptis teeta; Costus speciosus; Curcuma caesia; Dioscorea bulbifera; Drymaria cordata; Euphorbia neriifolia; Elaeocarpus sphericus; Embelia ribes; Gynocardia odorata; Homal-omena aromatica; Justicia adhatoda; Mesua Ferrea; Melia azadarachta; Plumeria acutifolia; Solanum nigrum and Zingiber officinale [20, 41].




      Acorus calamus (Sweet flag; Acoraceae) has been used for various therapeutic reasons since ancient Greece and Rome. A. calamus is used to treat cough, chest congestion, and diarrhoea in various North-eastern Indian states such as Assam and Manipur [20]. The rhizomes have been used in Ayurvedic medicine in India for managing a variety of complications, including fever, asthma, and bronchitis, as well as as a sedative. It was utilized by the ancient Chinese to treat edema and constipation. Native Americans used it to treat coughs, as a carminative decoction, and as an infusion for cholics [42]. Because it is a probable sedative, several native American cultures utilise it as an anaesthetic for headaches and toothaches. Furthermore, the radix of this plant has been used in treating diabetes in traditional folk medicine in America, Merak, Banten, and Indonesia [43]. Although A. calamus is said to have originated in India, it can now be found throughout Europe, Southern Russia, Northern Asia Minor, China, Japan, Burma, Sri Lanka, and northern America. The species was once thought to be a digestive aid as well as a stimulant and bitter appetite stimulant. In North America, the decoction was used to cure fever, stomach pains, and colic; the rhizome was chewed for toothache, and powdered rhizome was inhaled for congestion. It is an important plant in Ayurvedic medicine, where it is utilised as a brain and nerve system “rejuvenator” as well as a digestive remedy. Asarone, n-hexadecanoic acid, 9,15-octadecadienoic acid, methyl ester, (z,z)- and 9,12-octadecadienoic acid (z,z)- were found in GC-MS analysis of TLC separated A. calamus rhizome extract. Antibacterial and antifungal properties have been attributed to these substances [44]. Anti-biofilm activity was found in the methanol extract of A. calamus against P. aeruginosa, S. epidermis, P. vulgaris, and B. cereus [45, 46]. Park et al. [47] investigated the insecticidal activity against Callosobruchus chinensis (L.), Sitophilus oryzae (L.) and reported insecticidal compounds ((E)-asarone and (Z)-asarone) from the rhizome. Aegle marmelos (Bael; Rutaceae) is indigenous to India. It thrives in hilly and plain places with dry woodlands. In North-east, Assam A. marmelos is used for heart disease [20]. The Portuguese used this fruit in the East Indies in the 1500s, and later by British colonials, as a treatment for diarrhoea and dysentery [48, 49]. The tree is designated as a 'fragrant' species because its blooms and volatile vapors neutralise the odour of petrified organic debris or decomposing matter, leaving bacteria inactive and deodorising the air, protecting humans from bacterial attack. The bael fruit has long been used to manufacture paint in Burma. The tree has been used in Bangladesh for fertility control and antiproliferative purposes. In Sri Lanka, it has been used as an anti-hyperglycemic agent [50]. In Ayurvedic medicine, the leaves are used to treat fever, abdominal discomfort, intermittent fever, urinary difficulties, heart palpitation, diarrhoea, dyspepsia, stomachalgia, seminal weakness, vomiting, fever, and swellings [51]. Furthermore, in various traditional medical systems, the juice made from the tender leaves of the bael plant is supposed to relieve eye burning and improve eyesight and concentration capacity [52]. In addition, bael has anti-viral, anti-cancer and gastroprotective effects [51]. Coumarines, umbelliferone, and esculetin have been found in bael leaves, which can speed up the lipolysis process. It's also utilised to stimulate the liver [53, 54]. In some of the North-east states like Arunachal Pradesh, Manipur, Nagaland, Meghalaya, Sikkim and Tripura the rhizome of Angiopteris evecta (King fern; Marattiaceae) is utilized for dysentery [41]. Traditional medicine in East Kalimantan, Indonesia, has employed A. evecta to treat a range of diseases. The leaves' methanolic extract demonstrated antibacterial and antitubercular properties [55-57]. In Vietnam, the roots of A. evecta decreased the blood glucose level when given orally to mice [58]. In Tripura, the species' rhizome paste is also administered externally to treat bone fractures alongside other herbs [59]. The methanol extract of the plant exhibited a minimum bactericidal concentration (MBC) of 25 mg/ml towards Staphylococcus aureus and 50 mg/ml towards Pseudomonas aeruginosa [60]. Bryophyllum pinnatum (Miracle leaf; Crassulaceae) is used in the treatment of urinary disorders in Assam [20]. Traditional medicine in equatorial places where the plants rise up naturally, such as Madagascar, Nigeria, Trinidad and Tobago, India, Indonesia, Philippines, Indo-China, and Brazil, has long employed Bryophyllum pinnatum (Miracle leaf; Crassulaceae). The bitter taste of the leaves and stems makes them beneficial against diarrhoea, gas, and vomiting due to their astringent properties. Due to its sedative qualities, B. pinnatum was dubbed “herbal valium” since it was traditionally used to cure anxiety. In Indian folk medicine, leaf’s juice has been utilized to cure jaundice. Locals of Pakistan have also been reported to utilise the plant to evacuate kidney stones [61]. The therapy of B. pinnatum reduced elevated blood AST and ALT levels in mercuric chloride-treated rats, suggesting that the plant has powerful antioxidant, hepatoprotective, and nephroprotective properties against mercuric chloride. Silver nanoparticles mediated by B. pinnatum have a favourable and nephroprotective effect in rats with ethylene glycol-induced urolithiasis [62, 63]. In North – East India, tubers of Dioscorea bulbifera (Air yam; Dioscoreaceae) is used for dysentery and piles [41]. The plant also has been commonly acclimated in traditional Indian, African and Chinese medicine to cure sore throat [64], breast cancer [65] and type II diabetes mellitus [66-68]. It is mostly consumed by hunters-gatherers who live in the forest, such as the Pygmies in Central Africa and the Abayanda in Uganda [69]. D. bulbifera tuber is used in India for piles, diarrhoea, syphilis, ulcers, cough, tuberculosis, bone fractures, asthma, and diseased skin [70]. In Uganada, tubers of D. bulbifera are boiled and consumed by local people to treat HIV patients. In the Republic of Congo, the raw bulbil of the plant is used to cure ringworm. In the human breast cancer MDA-MB-231 cell line, Diosgenin, an essential ingredient in the plant, is responsible for showing Vav2 activity. Pennogenin, another isolated component from D. bulbifera, inhibited the proliferation of HepG2 cancer cells [71, 72]. Similarly, through reactive oxygen species, daucosterol caused autophagy and inhibition of gastric cancer cell lines MGC803, BGC823, and AGS, followed by inhibition of breast cancer cell line MCF-7 [73]. Curcuma longa (Haldi; Zingiberaceae) is a yellow rhizome commonly known as turmeric. In North-East India the rhizome is used in helminthic infections, asthma and influenza [74, 75]. In the region, there are various cultivated forms of turmeric, each of which is called by the place in which it is farmed. Manipur Local, Nagaland Local, Sikkim Local, and Jorhat Local of Assam have all been observed to produce identical amounts of rhizome yield. The state of Meghalaya produces high-quality turmeric known as 'lakadang' [76, 77]. This plant's medical use is part of traditional Chinese medicine and traditional Indian medicine (Ayurveda). It is used to heal many inflammatory disorders like joint pain followed by skin inflammation, diarrhoea, and fever [78, 79]. Moreover, in Asian cuisines, turmeric has long been utilized for its flavour and colour, as well as in Chinese and Ayurvedic medicine for anti-inflammatory purposes for the treatment of jaundice, menstruation problems, hematuria, bleeding, and colic. It is used to treat urticaria and skin allergies, viral hepatitis, inflammatory disorders of the joints, sore throats, and wounds in China [80]. C. longa is used to treat acne, wounds, boils, bruises, blisters, ulcers, eczema, insect bites, parasite infections, haemorrhages, and skin illnesses, including herpes zoster and pemphigus [81]. In traditional medicine in Nigeria, C. longa is also used as a wound-healing agent [82]. C. longa is used in Nepal as an anthelmintic, tonic, and blood purifier, as well as to cure jaundice and liver disease. The juice of C. longa, also called Shapi natiyu in Peru, is used to cure bronchitis and malaria. It is used in Colombia as circulatory stimulant, wound healing, liver cleaning, immune system booster, thrombosis, indigestion, diabetes, high cholesterol, and kidney infection, among other things [83]. Drymaria cordata (Tropical chickweed; Caryophyllaceae) has been utilised as folk medicine in many parts of the world, including Africa and Asia. In Arunachal Pradesh and Sikkim, the plant is used as a laxative for headache, throat paint, pneumonia, and dog bites [20]. Its preparations are used to treat a variety of maladies in tropical Africa, including colds, headaches, bronchitis, as a poultice on sores (to treat hurting, inflamed, or painful regions), leprosy, tumours, as a fumigant for eye problems, as a brain stimulant, and as an antifebrile agent [84, 85]. In west Cameroon, the plant is named “Ton tchikou or Ndougo” (Bangangté) and “Mtokia” (Baham) where it is respectively used to heal peptic ulcer, headaches, nephritis [84, 86], and female infertility [84, 87]. In Nigerian traditional medicine, D. cordata is used to treat sleeping difficulties, seizures, and febrile illnesses in children [84, 88]. This herb has been identified to be used as an antitussive by local tribes from the Garo Hills and Khasia in Meghalaya, India. For cough, sinusitis, pneumonia, or an intense cold attack, the herb is wrapped in huge leaves, folded, tied, and placed over a fire; the inside material is heated, and the vapour is inhaled. The plant is utilized as an appetizer, depurative, emollient, febrifuge, laxative, and stimulant. Because of its aromatic pungency, it is widely used in many nations to treat respiratory problems, colds, and bronchitis [84, 85]. The methanolic extract of D. cordata exhibited anti-microbial activity against S. aureus from in-vitro studies and the zone of inhibition was found to be 12.07 ± 2.25 mm [89]. D. cordata acts as a potent natural radioprotective agent through its ability to reduce radiation-induced damage in mice’s haematopoietic system and increase the survival rate [90]. In Assam Euphorbia neriifolia (Indian Spurge tree; Euphorbiaceae) is used for cough [20]. The leaf’s juice is used to alle viate earaches in the Philippines. According to Ayurveda, the plant is aphrodisiac, rubefacient, and anticancerous and used to cure an anal fistula. The plant also finds its use in the Unani system as a single and compound treatment to treat arthritis and a variety of other disorders, including respiratory stimulant, local anaesthetic, antibacterial, antiviral, interferolick, and paronychia [91]. Some of the isolated compounds from the plant viz; 24-methylenecycloartane, cycloart-5-ene-3β,25-diol and 23(E)-eupha-8, 23– diene-3β, 25-diol-7-one showed antiangiogenic activity [92]. E. neriifolia-assisted Fe nanoparticles is used for the degradation of the dye like methylene Blue and methylene Red from the industrial waste [93]. In North-East India, the seeds of Elaeocarpus sphericus (Rudraksha; Elaeocarpaceae) is used in epilepsy [41]. The plant finds a noteworthy place in Hindu religion and in Ayurveda. Hindu mystics wear the plant's fruits as necklaces, and they're claimed to have medical properties, particularly as charms against evil and ill omens that could cause disease. Ayurveda has used various parts of plants to treat mental diseases, epilepsy, asthma, hypertension, arthritis, and liver ailments since ancient times. It is also used to treat skin disorders, leprosy, hysteria, coma, and leucorrhoea. Wearing a Rudraksha can help regulate blood pressure, stress, anxiety, and depression because of its electromagnetic nature. Fruits are also used to treat malaria and as an antipyretic medication to control fever [94], dysentery, diarrhea and typhoid. Rudraksha leaves are used to treat rheumatism, and its bark can help with blood vomiting. Cough, bronchitis, neuralgia cephalgia, anorexia, migraine manic illnesses, and other brain problems can be benefitted from Rudraksha fruits. Drupes' flesh is also utilized in the treatment of epilepsy [95]. In vitro experiments employing starch as a substrate revealed that the methanolic extract of Elaeocarpus sphaericus leaves inhibited-amylase. The IC50 values of E. sphaericus leaves methanolic extract and standard acarbose were reported to be 36.90g/mL and 37.40g/mL, respectively [96]. Homalomena aromatica (Sugandhmantri; Araceae) is used by tribal people in the hilly areas of eastern India (Sikkim, Arunachal Pradesh) and Bhutan as an anti-inflammatory, antidepressant, analgesic, sedative, antispasmodic, antiseptic, and painkiller. Coughs, colds, stomach disorders, skin ailments, and jaundice have all been treated with this herb [97, 98]. H. aromatica is used by several tribes in Northeast India as a remedy for a variety of ailments. The plant's leaves and rhizomes are used to treat joint discomfort, skin infections, babies' common cold, stomach problems, jaundice, stomach pain, and diarrhoea. Muscle weakness and rheumatism are treated using the whole plant. In Chinese medicine, the rhizomes are used to cure a variety of ailments, including injuries, fractures, joint and muscular problems, and stomach troubles. The rhizomes are used as a tonic, an anti-inflammatory agent, and for the treatment of gastrointestinal disorders in Vietnamese traditional medicine [74, 99]. H. aromatica leaves contain particular chemicals, the majority of which are essential oils, according to GC-MS research [98, 100]. The essential oil was found to be particularly effective in inhibiting the mycelial growth of Aspergillus niger and Fusarium graminearum, and it was revealed to exhibit antifungal activity against Curvularia pallescens. H. aromatica rhizomes are a rich source of essential oil that is widely used in pharmaceutical, perfumery, and cosmetic sectors [97]. In vitro thrombolytic activity experiments found that the plant's methanolic extract caused 33.31 percent clot lysis (p 0.001), which was significantly higher than the negative control (4.84%), and that the conventional streptokinase employed as a positive control caused 75 percent clot lysis. Similarly, the plant's methanolic extract has anti-depressant properties. Animals (mice) given two dosages of methanolic extract of the plant (200 and 400 mg/kg, p.o.) showed substantial reductions in immobility periods (120.33 ± 2.03 s and 96.67 ± 2.96 s, respectively) as compared to control (198.67 ± 1.76 s). As predicted, animals given imipramine hydrochloride (10 mg/kg) had a significantly shorter immobility period (66.67 ± 0.89 s) [98]. North-East India utilizes flowers of Mesua Ferrea (Nahar; Calophyllaceae) as an astringent and for treatment of cough [41]. It is cultivated in tropical areas for its form, foliage, and fragrant blooms, and is named after the heaviness of its wood [101]. Asian people have traditionally used various varieties of Mesua to treat a number of maladies, including asthma, cough, dyspepsia, fever, itching, nausea, and kidney problems [102]. Residents of India, Pakistan, Indochina, Malaysia, and Thailand use various sections of M. ferrea alone or in conjunction with other medicinal plants to treat a variety of ailments [103]. In Malaysia, wounds are treated with a poultice of seed oils or crushed kernels, and women utilise a flower and root decoction after childbirth [104]. Seeds are used as an aroma, cardiotonic, expectorant, and wound healer in Thailand [105]. It is utilised as an immune booster in a number of Ayurvedic formulations (Brahma Ramayana and Chyawanprash) in India [104, 106]. Burning sensations in the hands and feet, joint discomfort, and cold are all relieved by mixing powdered dried fruits and leaves with ghee in Bangladeshi communities [107]. M. ferrea is a key component of the Indian Siddha medicine (Yelaathi Churanam), which is used to cure chancres, leprosy, and ulcers internally. In the Indian system of herbal medicine, it is used to cure bleeding piles in combination with butter and sugar. Hepatic and intestinal disorders are treated with another herbal composition (Jawarish-e-Naaremushk) [108]. The hydroalcoholic floral extract of M. ferrea is potentially safe and might be used as a natural anti-acne agent in topical cosmeceutical formulations to treat inflammatory acne. The extract's anti-inflammatory properties were discovered by inhibiting the inflammatory mediator NO and the pro-inflammatory cytokine TNF-α [109]. In asthmatic rats, oral administration of a hydroalcoholic extract of M. ferrea stamens at doses of 3.75 mg/kg and 15 mg/kg, b. w. for 28 days effectively suppressed allergen-induced inflammation and inhibited migration of immune cells, particularly eosinophils, in the rat's lung, demonstrating the herbal extract's potential role in bronchial asthma [110]. In Assam, the roots of Solanum nigrum (Black nightshade; Solanaceae) are used for asthma and whooping cough [111]. In Tanzania, Africa the leaves and fruits of the plant is used for the treatment of ringworm infection and given to kids to stop bed-wetting [112]. The people of the United Republic of Congo utilizes the whole plant against snake bite and sting by a venomous animal [113]. This plant is classified as weed because parts of it are poisonous to livestock and people. In other places, however, edible strains' mature berries and cooked leaves are eaten, and plant components are utilised as traditional medicine. The herb has been used as a strong sudorific, analgesic, and sedative with high narcotic qualities in European traditional medicine. Infusions are used in traditional Indian medicine to treat diarrhoea, stomach ailments, and fever, as well as tuberculosis [114, 115]. The plant's juice is used to treat ulcers and other skin conditions. As a tonic, laxative, appetite stimulant, and asthma treatment, the fruits are employed. Its root juice is used to treat asthma and whooping cough. The plant is widely used in oriental medicine and is said to have anticancer, antioxidant, antiinflammatory, hepatoprotective, diuretic, and antipyretic properties [116]. The growth of cervical cancer (U14) is inhibited by an aqueous extract of S. nigrum by altering tumour-bearing mice's immunological response and promoting tumour cell death [115, 116]. The methanol extract of S. nigrum suppressed the proliferation, migration, and invasion of C6 HGG cells, as well as the development and infiltration of C6 glioma in the brain, and promoted their death. The primary components of S. nigrum, solasodine and solamargine, have been shown to prevent tumour cell migration and invasion while also lowering MMP-2 (matrix metalloproteinase-2) and MMP-9 expression (matrix metalloproteinase-9) [117]. Since ancient times, Zingiber officinale (Ginger; Zingiberaceae) has been used as a medicinal and herbal, and it is now widely utilised as a cooking spice worldwide [118, 119]. In North-East India, rhizome of ginger is used to treat cough and bronchitis [120]. In the North-east, various cultivated types of ginger are available, each of which is called by the location in which it is grown. Certain indigenous Assamese kinds, such as the Maran, Bhola, and Jorhat Local, have been observed to be as good in terms of rhizome yield and size. Ginger contains antimicrobial properties and can be used to treat bacterial illnesses [119, 121]. Furthermore, it is utilised as a stimulant in Traditional Chinese Medicine for colic and atonic dyspepsia [89-91, 95, 96]. In Ayurvedic, Chinese, Arabic, and African traditional medicine, ginger is used to treat headaches, nausea, colds, arthritis, rheumatism, muscle soreness, and inflammation [119, 122-124]. In the United States, it's also used to treat motion nausea, morning sickness during pregnancy, and leg cramps [119, 125]. People in Burma used to treat the flu by drinking a blend of ginger and palm tree juice. Ginger beer has long been used to soothe stomach aches and pains. In Colombia, though, ginger blended with hot panela was used to treat colds and flu. The Philippians used ginger to treat a sore throat, while the Japanese utilised it to enhance blood circulation [126]. Ginger has the potential to be utilised as a nutraceutical to prevent and treat a variety of disorders, including Alzheimer's disease, cognitive impairments, and memory problems. Surprisingly, in vitro, in vivo, and clinical experiments of ginger and its many bioactive components have demonstrated its efficacy in the treatment of memory impairments [127]. Gingerol, an active constituent in Z. officinale ameliorates gastric emptying through the inhibition of dopamine D2 receptor and tyrosine hydroxylase (TH) expression levels and increasing dopamine transporter (DAT) [128].


    




    

      CONCLUSION




      Given the vast prospects and potential of medicinal plants found throughout a wide geographic range, it has become economically viable to produce the plants on a big scale, particularly in unproductive and wasteland areas. This could assist poor and landless farmers in improving their financial situation. Random screening and a phytochemical method have proven to be quite useful in identifying novel leads, particularly when folk knowledge is missing. This help to ensure that numerous plants are not overlooked owing to a lack of supporting information. Natural products are undeniably successful sources of prospective therapeutic leads in the drug development process by either having a major role in human medicine or representing a vast pool of bioactive chemical diversity. However, traditional medicinal knowledge has broken down and vanished in many regions of the world due to fast industrialization and the loss of ethnic traditions, particularly in wealthy countries. Ancient wisdom is undoubtedly the foundation of contemporary medicine and will continue to be one of the most important sources of future pharmaceuticals. In the creation of herbal medications, ethnopharmacological research is critical. These studies give scientific data on medicinal plants utilized for specific therapeutic objectives and ensure cultural heritage preservation. To better knowledge of the manufacture of effective phytopharmaceuticals, ethnopharmacology study should be increased with the close collaboration of pharmacy experts under cooperative research programmes. Plants' traditional uses and preparation processes can be used to guide extraction procedures and experimental lab models. A high success rate in the development of novel, useful plant-derived chemicals can be attained by verifying traditional knowledge in a scientific framework.
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