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ABSTRACT Uraria picta L. (2n=22) is a critically endangered perennial herb (family Papillionaceae), have strong therapeutic
potency used for its analgesic, anti inflammatory, anti-cancerous, hepato-protective, anti diabetic, antioxidant, aphrodisiacs and
fracture healing properties due to presence of flavones (Rhoifolin). Its root is an ingredient of Dashmula (ten root herb) drug. Due to
increasing demand by pharmaceutical and herbal drug industries and over exploitation from its wild sources, its population

diminishing from natural habitat and becomes threatened and rare and categorized as endangered by IUCN red data book.
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Introduction:

Uraria picta L.(2n=22) is a perennial herb belonging to the family Papillionaceae, possessing dwarf habit,
widely distributed throughout Bangladesh, India, Sri Lanka, Tropical Africa, Malay Islands and the Philippines
(Kirtikar et al., 1993; Yusuf et al., 1994). The fruits and pods are effective against oral sores in children and the
roots against cough, chills and fever (Kirtikar et al., 1993; Yusuf et al., 1994). It is one of the important plants
in ten herb formulations called ‘Dashmula, a well established Ayurvedic drug of the Indian system of medicine
for treating general fatigue, oral sores and several gynecological disorders. U. picta have strong therapeutic
potency mainly used for its analgesic, anti inflammatory, antioxidant, aphrodisiacs and fracture healing
properties. Main content of U. picta is flavonoid (rhoifolin). Different parts of the plants are reported for
different activities such as, decoction of the entire plants is useful for cough, chill and fever etc., leaves for the
treatment of gonorrhea, and for contractions of the uterus leading to abortion (Anislie, 1937) It is also used in
treating malaria (Adegoke et al., 1968). Thus, the major bioactive flavonoid viz. rhoifolin has been considered
as marker compound for qualitative standardization of U. picta based on liquid chromatographic analysis. This
plant is also categories threatened species in red list of IUCN (Groom, A. 2012).

Herbal market scenario: Presently, 95% raw materials required by pharmaceuticals and drug manufactures
are collected from the wild sources (Kehimker, 2000). Raw material may be the any parts of plants viz. leaves,
roots, fruits, bark, stems, rhizomes, seeds, flowers, plant juices, extract or whole plant. The world demand for
the plant-based medicines is increasing day by day due to their safety, quality and effectiveness. WHO estimated
that about 50% population of developing countries rely on traditional medicine mostly plant drug for their
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primary health care and present demands is approximately US$ 14 billion per year (Kala, 2006, Sharma, 2010).
India is also a major exporter of medicinal herb and their extracts. The country exported a total of 42000 tones
of medicinal plant raw materials to other countries during the year 2000-2001 (Sarin, 2003). In India, the
medicinal plant related trade is estimated to be approximately US $ 1billion per year (Joshi et al., 2009). In
2008, India exported medicinal plants worth US $ eight billion dollars, 60% was in crude form, while 30% was
in the form of finished products. Rest of them was partially prepared products (Malik et al., 2011). The
requirement of higher production of raw materials, secondary metabolite, bioactive compounds, drugs and
medicines, etc. not enough as in Indian population ratio. The medicinal properties of plant species have made
an outstanding contribution in the origin and evolution of many traditional herbal therapies. Uraria picta is a
herb and herbal demand is increasing day by day. Many medicinal plants in India viz. ashwagandha, isabgol,
kalmegh, sarpgandha, turmeric, prishnparni, chirayita, etc. are restricted to the traditional and ethno botanical
uses among tribal’s and villagers. Due to increasing demand day-by-day in pharmaceutical and herbal
industries, it is need to know the scientific basis of the chemical constituents present in ignored medicinal
species. There are many other potential causes of rarity in medicinal plant species, such as habitat specificity,
narrow range of distribution, land use disturbances, introduction of non-natives, habitat alteration, climatic
changes, heavy livestock grazing, explosion of human population, fragmentation and degradation of population,
population bottleneck, and genetic drift (Kala, 2005, 2006; Weekley and Race, 2001). IUCN as well as
proceedings of a few regional meetings on this topic have helped to understand the relative abundance or
scarcity of various medicinal plant species including the rare, threatened, endangered, or species about to
become extinct (Salleh et al., 1997; Anon, 1994,1998, 2005; Gautam et al., 1998; Tandon et al., 2001 Owing to
the need and global resurge of herbal medicine creates a huge pressure on the plant population which is naturally
grown in the forest used for the pharmaceutical industries, U. picta plant enlisted in IUCN as rare and threatened
plant. On the huge population of India, the medicines and drugs so costly behind this reason are not large-scale
exploitation and availability of raw materials for pharmaceutical company. The biggest problem in India is that
restricted areas of R and D of some selected medicinal plants for examples India have many biospheres reserve,
mega biodiversity, hot spot among that many globally and endemic important medicinal and aromatic plants

are present still they are ignored for Rand D agencies.

Drug formulation of Uraria picta root:
In Ayurvedic medicine, “Dasamula” (10 roots of different plant herb) plants are a top traded group and their

annual demand is >1000 Metric Tons (MT). Dasamula group of plants are integrated in a number of Ayurvedic
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formulations like Dasamula Rasnadikwath, Dasamuladi ghrita, Dasamularishta, Dasamuladikwatha, and
Dasamula Haritaki leha. Roots of Prsniparni are one of the 10 ingredients of the Dasamula group of plants
(Chunekar, 2004). Roots of Prisniparni are used in formulations other than of Dasamula of Ayurveda such as
Amrtarishta, Sirah, suladi,vajra, rasa, etc., and in many instances also used as single drug (Dasamula taila,
Dasamularishta). U. picta is a ingredient of Dasmula, not only root is important but its leaves, stems, pods,

fruits are also important so that is why our effort to increase whole herbage of the plants.

Need for genetic improvement for avoiding overexploitations:

Due to demand in pharmaceutical/ herbal industries and over exploitation from wild sources, population of U.
picta diminishes from nature and becomes threatened and rare plant, needs attention to work on its genetic
improvement for development of high yielding chemovar/ genotype/variety for large scale cultivation by
growers. High economic yielding genotypes/chemovars/varieties are the outcomes of creating mutational
genetic variability’ These high yielding varieties solve the problems of the global demand to producing herbal
products for drugs and pharmaceutical industries. In absence of desirable variants among available genetic stock
of U. picta, phenological changes which are useful have been induced in identified accessions/ genotypes by
mutagen treatment including, disease resistance, early maturing, changes in leaf shape and size, increased
number of flowers and flower colours. Due to changes in petal color, the flavonoid content as well as new
flavonoids and alkanoid automatically increases not only in flowers but also in roots, stems, leaves. Recently
described the use of Illumina sequencing and single-nucleotide polymorphism analysis in multidimensional
pools as a method for efficient mutation discovery. Using molecular marker technology like SSR when
combined with quantitative genetics methodology has provided additional insights into gene action, and gene
flow in mutants. Enhancement of gene frequency wills also the major finding of elite lines of mutant which also
elucidates the evolutionary biology and natural selection process. During the studies the development of mutant
lines plays a key role and key aspects in genetics, cytogenetics and molecular biology. Due to creation of
mutations, the chromosome behavior, morphology, homologous chromosome pairing, and more chiasmata
formation are automatically exhibit wide range of variability. This results a significant variation of mutant plant
with reference to normal plants. In mutant line due to radiation shows a polygenic trait and pleotropic trait
development. Due to this type of gene functioning the significant increase in alleles frequencies in mutant line
shows a great gene pool resulting a heterosis and hybrid vigour formation in mutant lines, also there are a
automatic formation of more secondary metabolites, isoflavonols, flavonoids in the various parts like root, stem,

flower and seed and perhaps the formation new anthocynins in the petals of Uraria picta.
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Ethnobotany:

Traditionally, the plant is used as an antidote to the venom of a dangerous Indian snake, Echis carinata. Its
leaves are a good antiseptic and are used against gonorrhea. The fruits and pods are effective against oral sores
and the roots against cough, chills and fever. Uraria lagopoides has been reported for its analgesic and anti-
inflammatory activity (Akhilesh et al 2009, Mishra 2009). Four species of Uraria recrorded in flora of Taiwan
(Hiroyoshi and Yu, 2007.) Uraria species is reported to contain flavones, isoflavones, triterpenes and steroids
(Rahman et al 2007). U. critina for nitric oxide-scavenging and antioxidant effects (Yen et al., 2001).
Comparative pharmacognosy of U. picta has been studied (Lalitha et al 2012).

Two isoflavanones 5,7-dihydroxy-2’-methoxy-3’,4’-methylenedioxyisoflavanone, and 4°,5’-dihydroxy-
2°,3’-dimethoxy-7-(5-hydroxychromen-7yl)-isoflavanone along 6 compounds including isoflavanones,
triterpenes and steroids were isolated from roots of Uraria picta. The structures of these compounds were
established unambiguously by UV, IR, MS and a series of 1D and 2D NMR analysis (Mishra 2009). Meiotic
chromosome preparation, chromosome number confirmation (2n= 22) and secondry chromosome association
were made and suggested by Bhattacharya and Datta (2010). An isocratic RP-LC method was developed for
the quantification of rhoifolin in Uraria picta.

Pharmacological activity:

Agueous and methanolic extracts of Uraria picta was evaluated for its Acaricidal properties in laboratories
using human and domestic animal model. The total and fractionated extracts have been assessed for acaricidal
activity on Lxodes ricinus. The results indicated that methanolic extract of this plant was more potent acaricide
compared to the aqueous extract (Igboechi at al 1989). Comparative evaluation of Aqueous and methanolic
extracts of roots of Asparagus racemosus and whole plants of Uraria picta were studied for anti-inflammatory
activity using in-vitro and in-vivo animal models. Results indicated that the Uraria picta has better anti-
inflammatory potential than Asparagus racemosus (Ahirrao et al 2007). Alcoholic and aqueous extract of aerial
part of Uraria lagopoides inhibited the edema compared with indomethacin and showed marked analgesic
activity in mice (P<0.01) compared with acetylsalicylic acid (Hamid et al 2007). An Indian herbomineral
preparation containing Uraria picta as one of the ingredients was studied to investigate the hypolipidaemic
activity of Abana, (Khanna et al 1991). Analgesic activity of Uraria lagopoides has been reported using mice
in acetic acid induced writhing test (Igboechi et al 1989). Antimicrobial activity of isoflavones isolated from

Uraria picta has been reported against both Gram +Ve and Gram —Ve bacteria and fungi using cup late method
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and micro dilution techniques (Kirtikar et al.1993). Protective effect of aqueous extract of Uraria Picta on
nephrotoxicity in rats was studied (Kale et al 2012). Laboratory evaluation of the acaricidal properties of Uraria

picta extracts has been studied (Igboechia et al 1989).
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