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ABSTRACT

Tephrosia purpurea (L.) Pers. is a highly branched suberect herbaceous perennial which is a member of the tribe
Millettieae, subfamily Faboideae, and family Fabaceae, popularly referred to as Sharpunkha, and is a well-
established medicinal plant in Ayurvedic and Unani medicine. Along with a detailed examination of its
phytochemical elements, including flavonoids, glycosides, alkaloids, and terpenoids, this review seeks to present a
thorough pharmacognostical profile that includes both macroscopic and microscopic features. Hepatoprotective,
antioxidant, antibacterial, anti-inflammatory, and anticancer properties are only a few of Tephrosia purpurea's
therapeutic potentials. Overall, several properties appear to be the most promising pharmacological effect of TP.
Its therapeutic importance, possible mechanisms of action, and pharmacological confirmation are highlighted.
This study aims to encourage additional pharmacological investigation and development of Tephrosia purpurea-

based therapeutic uses by combining traditional knowledge with current research.
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INTRODUCTION

Tephrosia purpurea (L.) Pers is a highly branched
suberect herbaceous perennial which is a member of the
tribe Millettieae, subfamily Faboideae, and family
Fabaceae. The plant can grow up to 60 meters tall with
spreading branches, its leaves are imparipinnate (a
pinnately compound leaf with a single leaflet at the end
of the rachis) and have narrow, oblanceolate leaflets and
its extra-axillary racemes of red or purple flowers and its
slightly curved, 3-4.5 cm long, smooth, grey pods that
hold 5-10 seeds each.!*?

Taxonomic classification

Kingdom — Plantae

Division — Magnoliophyte

Class — Magnoliopsida

Subclass — Rosidae

Order — Fabales

Family- Fabaceae

Genus — Tephrosia

Species — Purpurea

Synonyms - Cracca purpurea, Tephrosia piscatorial

The herb Tephrosia purpurea, which is commonly used
in traditional medicine, is known by many names in
different languages and regions around the world.
Common names®*

English - Wild indigo, Purple Tephrosia, Fish poison
plant.

Hindi - Sarphonk, Sarpunkha.

Sanskrit — Usharika

Tamil - Kollukkai velai, kolunji, Kolinchi

Telugu — Vempali

Malayalam — Uzhinja

Kannada - Nayiagala, Kaggi

Bengali - Banmahua, Jangali neel

Marathi — Unhali

Gujarati — Unhali

Rajasthani — Masa

Maithili — Phulghass

Geographical distribution: The flowering plant
Tephrosia purpurea, a common wasteland weed species,
is @ member of the pea family and is found throughout
the tropics. It is grown as a crop for green manure in

www.wijahrcom | Volume9, Issue 1. 2025 |

ISO 9001:2015 Certified Journal | 147



Brahma et al.

World Journal of Advance Healthcare Research

various places. The worldwide distribution of T. purpurea
is wide. It is native to the western Pacific, Africa,
Southeast Asia, Australia, China, Sri Lanka, and India. It

is found in the Indian regions of Andhra Pradesh,
Haryana, Rajasthan, and Tamil Nadu.

Fig 1: Photograph of Tephrosia purpurea (L.) Pers.

Botanical Description: The tiny shrub Tephrosia
purpurea can attain a height of 1.5 meters. Its leaves are
bipinnate and have 7 to 15 leaflets, with a single terminal
leaflet. The leaflets have dimensions of 5 to 11 mm in
width and 10 to 32 mm in length. Pea-like blooms range
in colour from white to purple and are grouped in up to
25 cm long inflorescences. The corolla parts of the
individual flowers vary in length from 2 to 3 mm. The
pods can vary in length from 20 to 45 mm and width
from 3 to 5 mm. They are straight with a slight upward
curved at their end. Upon drying, the pods break along
two valves, exposing two to nine black rectangular seeds
2.5to 5 mm long and 1.8 to 3 mm wide.>*!

Chemical Constituents: Flavonoids such as purpurin,
purpuritenin, lanceolatin A, B, C, and purpurenone, as
well as flavonoid glycosides like rutin and osyritin,
sterols like b-sitosterol, and retenoids like deguelin,
elliptone, rotenone, and tephrosin, were found in T.
purpurea through phytochemical screening.!’®!

The major constituents in TP are Rutin, quercetin,
retenoids deguelin, elliptone, rotenone, tephrosin and
lupeol, and minor are flavanones, lanceolatin A, B & C,
isolonchocarpin, and purpurin from root and from entire
plant is pongamol. An isoflavone 7, 4 - dimethoxy - 3, 5-
dimethoxy isoflavone; a chalcone (+) - tephropurpurin,
(+) - purpurin, pongamol, lanceolatin-B  and
pterocarpans.>°*°!

Isolonchocarpin
Fig 2: Chemical structure of important phytoconstituents present in Tephrosia Purpurea.

Macroscopy: Macroscopic analysis revealed that the
inner parts of the leaflets were silky-hairy. Pods are
glabrous, flat, linear, straight, or slightly curved, and
range in length from 1.5 to 3.8 cm. Blackish-brown,
oblong, smooth, glabrous, and slightly compressed seeds
4-8. Blackish-gray roots with a rough, curving surface.

Deguelin

The stems have a diameter of 0.2 to 0.5 mm and are
light yellow in colour.?

Microscopy: Powder sample shows lignified border
pitted, annular vessels, brown content, cork, simple,
complex starch grains, xylem fibres, bundles of phloem
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fibres, unicellular, simple horn-shaped trichomes with

various size, and prismatic crystals of calcium oxalate.?"

Table 1: Ethnopharmacological uses of Tephrosia purpurea.”

Part used | Chemical constituent Uses
. . . Useful in diseases of lungs and chest, tonic to
Osyritin, 2% glycoside, rutin, rotenone, . - - . .
Leaves . . . intestines, improves the apetite, treatment of piles,
tephrosin, pongaglabol, semiglabrin -
syphilis, gonorrhea.
Diuretic, blood-enriching, effective for bronchitis,
Tephrosin, diguelin, isotephrosin, rotenone, | wounds, boils, pimples, liver and spleen diseases,
Roots tannins, phytosterols, glycosides, purpurin, asthma, inflammation, antiulcer, hepatoprotective,
isolonchocarpin used to treat snakebite poisoning, effective for spleen
enlargement, antidiarrheal.
Seed Tephrosin, diguelin, quercetin Used in poisoning due to rat bite.

Before flowering, it is used as fodder in South Africa and
India, although in Australia, it has been reported to
livestock poisoning. Dry plants are collected for fuel in
northern India. The plant has laxative and
tonic properties. Bronchitis, bilious febrile attacks, and
liver, spleen, and kidney blockages can all be treated

using the dried plants. It is also recommended as a blood
purifier, in the treatment of boils and pimples and is
considered a cordial treatment.™ Tephrosia species
contains a large number of flavonoids with antioxidant
and anticancer effects.™!

Antihyperglycemic and
antihyperlipidemic

Pancreatic
regeneration

Anti-ulcer

Hepatoprotective

Anti-plasmodial Activities, Cutaneous wound
healing, Neuroprotective Effect

Fig 3: Pharmacological aspects of Tephrosia purpurea

Anti-inflammatory activity: Smita et.al showed the
anti-inflammatory  activity of orally administered
ethanolic extract of Tephrosia purpurea in acute and
subacute inflammation in rats. Paw oedema is induced by
the irritant carrageenan. Rats with paw oedema caused
by carrageenan are commonly used as models to
examine a compound's anti-inflammatory effects in acute
inflammation. ™

Anti-ulcer Activity: Deshpande et.al observed that
without influencing gastric secretion or pepsin activity,

an aqueous extract of Tephrosia purpurea (AETP) roots
dramatically and dose-dependently decreased the degree
of stomach ulceration in rats with pylorus ligation. These
results further point out to cytoprotection as the major
mechanism responsible for the anti-ulcer activity of this
drug as AETP produces significant anti-ulcer effect but
not antisecretory effect.!**

Hepatoprotective effect: Tephrosia purpurea as one of
the ingredients protected the rats against progress of
hepatic fibrosis after chronic CC14 intoxication. T.P
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exerts  hepatoprotective action in  both acute
(galactosamine) and chronic (CCIl4) hepatotoxic
models.™*

Antihyperglycemic and antihyperlipidemic:
Compared to control rats, streptozotocin-induced
diabetic animals showed a significant decrease in plasma
insulin levels and a significant increase in blood glucose
levels. However, the above said parameters were
significantly normalized in diabetic rats treated with
Tephrosia purpurea leaf extract (TpALet) and
glibenclamide. “TpALet” showed antihyperglycemic
effect in a manner similar to that of glibenclamide in
streptozotocin induced diabetic rats.™

Bronchodilator activity: The bronchodilator activity of
Tephrosia purpurea whole extract (TPTE) has been
evaluated using isolated guinea-pig tracheal strips, and
the active components were identified using bioassay-
guided fractions. Except EtOAc and Aqueous fractions,
the TPTE, Petroleum Ether and CHCI3 fractions
concentration-dependently inhibited carbachol (CCh)
induced bronchospasms and the CHCI3 was identified as
the most potent.!*®!

Pancreatic regeneration: Morphometric study and
histological investigation of the islet Morphometric

Table 2: List of phenolic compounds and their biological activity.!

analysis was used in histological investigations to
confirm that pancreatic cells had been restored.
Compared to the control group, the b-cell granulation of
the islets improved after treatments with TPLBS fraction
and TPLE extract. Comparing the islets to control
animals, the nucleus's architecture appeared normal,
indicating that the TPLE and TPLBS fraction protected
the b-cells from damage. However, treatments with
TPLCS fraction for 21 days resulted in partial
improvement in pancreatic tissue integrity.*®

Anti-plasmodial Activities: The isolated flavones were
tested for anti-plasmodial activity against the D6 strain
of Plasmodium falciparum, using a non-radioactive assay
techniqgue Among these, (E)-5-hydroxytephrostachin
showed good activity.*”

Antioxidants and Anti-cancer activity: Gulecha et.al
showed that sharp inhibition in the cancer cell lines while
neither decrease nor increase in the log cell count. It can
be interpreted as the drug scaffold having inhibitory
activity against the breast cancer cell lines i.e. MCF-7
but in case of normal cell line drug was ineffective. The
drug neither allowed the cell growth nor Kkilled the
existing cell. antioxidant activity of T. purpurea subsp.
apollinea methanolic extract was investigated using
DPPH and ABTS radical scavenging assays.!®*!

11]

S.No. | Compounds M.Wt. M.F. Category Biological Activities
1 Gallic acid 170 C7H605 Phenolic acids Antioxidant and Anticancer
2 Chlorogenic acid 354 C16H1809 | Phenolic compound Antioxidant and Anticancer
3 Coffeic acid 180 C9HB804 Polyphenol Antioxidant and Anticancer
4 Vanillin 152 C8HB03 Phenolic aldehyde Antioxidant and Anticancer
5 Quercetin 302 C15H1007 | Flavonoid Antioxidant and Anticancer
6 Cinnamic acid 148 C9H802 Monocarboxylic acid | Antioxidant and Anticancer
7 Daidzein 254 C15H1004 | Isoflavone Antioxidant and Anticancer

Cutaneous wound healing: Lodhi et al. showed that
ethyl acetate fraction of T. purpurea (TPF-A) and
methanol-soluble fraction of M. annua (MAF-C)
possess a definite healing action. TPF-A and MAF-C
fractions  containing pongamol and luteolin,
respectively also have been found to promote wound
healing at the concentration of 0.5% w/w.

Neuroprotective Effect: Kesh et.al showed that the
neuroprotective potential of T. purpurea extract against
Parkinsonism using an oxidopamine model (6-
OHDA)-induced toxicity in in vivo and in vitro
models. This study thus highlights Tephrosia purpurea
as a potential source to identify and isolate
neuroprotective compounds against mitochondrial
dysfunction in  neurodegenerative  conditions.
Oxidative stress is a vital factor that influences
mitochondrial functioning and the progression of
neurodegenerative diseases such as PD. Parkinson
disease (PD) is a neurodegenerative disease
characterized by loss of neurons in the brain causing

dementia and involuntary movements such as tremors,
bradykinesia, and loss of rigidity.*"

CONCLUSION

The objective of this review paper is to explore the
study of Tephrosia purpurea (wild indigo) exhibits a
diverse range of pharmacological activities, making it a
plant of significant interest. Studies have demonstrated
its Anti-inflammatory activity, Anti-ulcer Activity,
Hepatoprotective effect, Anti-plasmodial Activities,
Cutaneous wound healing, Neuroprotective Effect,
Antihyperglycemic and antihyperlipidemic,
Bronchodilator  activity, Pancreatic regeneration,
Antioxidants and Anti-cancer activity.
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