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a4 ABSTRACT N

Plants are precious for mankind in many ways. From ancient time, Crataeva nurvala was used as an
essential herb in Ayurvedic system of medicine. It is also known as varuna and belongs to family
Capparidacae. C. nurvala is often cultivated throughout India, especially along the streams and
riverbanks. It is dispersed in sub-Himalayan tracts and is indigenous to Tamil Nadu, Kerala, and
Karnataka. C. nurvala is a moderate-sized deciduous tree with trifoliate leaves, it has many flowers
with terminal corymbs, greenish-white in color, and fruits are smooth or scurfy berry with a globose
or ovoid shape. Stem bark available in pieces and roots are long, cylindrical in shape. It is leaves, stem
bark, and root contains various phytoconstituents such as alkaloids, saponins, triterpenes, tannins,
flavonoid glycosides, glucosinolates, and phytosterols. Due to the presence of these phytochemicals,
it has various pharmacological activities. Mainly used in urinary disorders such as kidney stones, fever,
vomiting and gastric irritation, cytotoxic activity, and contraceptive. It is also useful in diseases such
as anti-periodic, waste elimination and breathing and lung problems, fever and metabolic disorders,
weak immunity, joint lubrication, skin problems, wound healing, memory loss, and heart disease. Bark
is used as an appetite stimulant and to decrease the secretion of bile and phlegm according to Unani
system of medicine. Laxative, lithontriptic, increase appetite, and biliary secretion type of action are
shown by root and bark extraction. When leaves are applied externally, it acts as antirheumatic due
to its rubefacient activity and as febrifuge and tonic.
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Introduction

From ancient time Crataeva nurvala also known as varuna. It belongs to
family Capparidacae and essential herb in Ayurvedic system of medicine.
Since from distant past different medicinal preparation of C. nurvala were
used for numerous disorders of human. According to the Ayurvedic
system, proper use of varuna can restore to health and save from various
life-threatening disorder such as asmari, mutrakrichha, vatarakta, gulma,
and krimi." It has different Ayurvedic properties such as taste (Rasa):
Tikta, madhura, kashay, physical property (Guna): Laghu, ruksha,
potency (Virya): Ushna, and Vipaka: Katu and Probhav: Bhedan.”!

Due to the bitter taste of leaves, C. nurvala Buch-Ham plant is known
asTikta saka and further it has expulsion property of renal calculus and
known as Setu briksh.PI'This plant is also known as kumarak because
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its leaves remain younger for many days and due to the white color
of flower, it is known as Sweta Puspa. In according to our ancient
Indian medicine books like Charak Samhita which did not mention
this plant among the Mahakashay.!"! Whereas in Susrut Sambhita, Susrut
Quoted Varunadi Gana which is used for the treatment of Asmari and
Mitrakichra (S.S.Su. 38/8)" and in Astanga Hriday Vagbhata has to
be found it in Varunadi Gana (A.H.Su. 15/21-22).1°

This plant has various traditional uses, especially in urinary
disorders such as kidney, bladder stones, fever, vomiting, and gastric
irritation. It acts through its cytotoxic activity further. It also acts as
contraceptive and oxytocic and given to women post-pregnancy.”’gl
The plant is also useful in several discases such as anti-periodic, waste
elimination and breathing and lung problems, fever and metabolic
disorders, weak immunity, joint lubrication, skin problems, wound
healing, memory loss, and heart discase.” The bark is used as an
appetite stimulant and to decrease the secretion of bile and phlegm
according to Unani system of medicine.!"” Laxative, lithontriptic,

increase appetite, and biliary secretion type of action are shown by

under the identical terms.

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution NonCommercial Share Alike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially, as long as appropriate credit is given and the new creations are licensed

© 2020 Innovations in Pharmaceuticals and Pharmacotherapy | Published by Innovational Publishers.




Tolsarwad, et al.

Review on Crataeva nurvala pharmacological views

root and bark extraction.!"" When leaves are applied externally, it
acts as antirheumatic due to its rubefacient activity and internally
acts as febrifuge and tonic.!'>"

Basic Information about Plant

Plants provide various valuable things to mankind. They supply not
only food but also useful various useful medicaments to treat disorders
of a human being. As they are a very cheap and effective source of
drugs and so they are more prone to adulteration in any crude drug
market. Proper identification of these medicinal plants should be done

for the correct use of these plants.*

So for identification, various scientific methods are incorporated
to assess the pure drug from the adulterated product in the crude
form. Preliminary pharmacognostical studies are performed to
standardize the crude drug. This study gives valuable information
about the morphology, microscopical, and physical quality of
the crude drug further; these studies have been done on many
important drugs. The consequential observations have been
included or published in various medicinal official books such as
national formularies and pharmacopoeias,/””! and consequently,
pharmacognostical study gives the technical information
concerning the purity and superiority of the plant drugs which is
based on scientific methods!"® [Figure 1].

Common names of Crataeva nurvala: Three leaved caper, barun, baruna,

Crataeva, borun, holy garlic pear, scared lingam tree, triune, triune

leaf tree, and Lengam tree.!'”

Taxonomic classification

Kingdom Plantae
Division Magnoliophyta
Class Magnoliopsida
Family Capparidaceae
Genus Crataeva
Species Nurvala

Figure 1: Plant Crataeva nurvala

Natural Habitat

Jaruna is a small tree in size and often cultivated throughout India,
especially along the streams and riverbanks. It is dispersed in sub-
Himalayan tracts and is indigenous to Tamil Nadu, Kerala, and
Karnataka. It is found in abundance in Kerala, Madhya Pradesh,
Bengal, and Assam. The plant’s flowers mostly grow in March and

fruits in June."®!

Botanical Description

Macroscopy

C. nurvala is a moderate-sized deciduous tree with a much-branched
head. Height of the tree is around 25-30 m

Leaves

They are deciduous and they are trifoliate, petioles 3.8—7.6 cm long,
leaflets 5—15 by 3.8—6.3 cm ovate, entire, lanceolate or obovate, acute
or acuminate, attenuate at the base, entire, glabrous on both surfaces,
pale beneath and reticulately veined, the lateral leaflets oblique at the
base; petiolules 69 mm long,

Flowers

Flowers are many in number and terminal corymbs and greenish-
white. Size of pedicels is 2.4—4.4 cm —long stout and glabrous. Sepals
of the flower are petaloid, small, distant, ovate, and acute. Petal size
is nearly 2.5 by 0.9 cm and claw is up to 6 mm long, Stamens size is
bigger than petals size and they are spreading in nature. Gynophores
are nearly 5 cm long, terete and smooth. Ovary is ellipsoid in shape

and stigma is flat.

Fruits

Structurally, it is a smooth or scurfy berry with a globose or ovoid
shape. Seeds are embedded in fruit pulp with smooth and brown in
color. The filaments of the stamens are purple or white in color when
they are young and turn lilac when become old. Likewise, the sepals
turn their color into yellow or pale pink from green.

Stem bark

The stem bark available in pieces with size of 6-15 cm long and
3—10 cm wide and 512 mm thick. It has ash color from the outer
side and the surface of the bark is rough due to the presence of
lenticels but from the inner surface, it is smooth, whitish-brown,

or buff in color.

Root

The roots are long, cylindrical in shape with woods root bark. Wood
bark is around 1.0 mm—4.0 mm thick in size with outer surface
yellowish-brown in color. Root has a longitudinally wrinkled surface
with fractures which are tough and fibrous in nature. The root is

slightly bitter in taste.I"
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Naming category!"]

Indian vernacular names

International names

Indian Nighantus names

Language Name Country Name Name of Nighantus Name

Language
Hindi Baruna, Barna Burmese Kadat Bhavprakas nighantu Varana, kumaraka
English Three-leaved caper Coong Nerajane Dhanwantari nighantu Kumaraka, swetapuspa
Sanskrit Varun, Tiktshaak Malay Cadat Kaidev nighantu Kumaraka, varuna
Bengali Varne, Borun Mechi Bunboronda Madanpal Nighantu Varana, sweta, hakavriksha
Gujarati Vayvarno, varano Sinhalese Lunuwarana Saligram nighantu Shakavriksha, kumaraka
Malyalam Nirmatalam, Nirval Raj Nighantu Kumaraka, swetapuspa
Kannada Bitusi, Holenekki, Holethumbe Priya Nighantu Varuna
Konkani Nervol Sankar Nighantu Tiktashak, marutapana
Marathi Haravarna, Karvan, Kumla Nighantu Adarsha Varana, sweta, shakavriksha
Tamil Mavilingam, Narvala, Varanam
Telgu Ulimidi, Bilvaram, Chinnavulimidi
Uriya Boryno
Lepana Purbong
Punjabi Barna

Microscopic

Stem bark: Microscopically stem bark consists of epidermis which
is made up of a single layer of cubical cells in its transverse section.
Followed by epidermis, 610 layers of collenchyma are present
in cortex and further 5—10 layers of parenchyma containing
chloroplasts and starch grains. Stele is characterized by a large
number of vascular bundles. Starch grains are simple and compound,
whereas calcium oxalate crystal are found in prismatic shape in

parenchyma.

Roots

Microscopically, the root shows tetrarch stele in its TS section.
Periderm consisting of 810 layers of cork, 2—3 layered phellogen,
6-38 layers of phelloderm, and a wide zone of phloem and central
wood. The phloem consists of sieve tubes, companion cells, and
phloem parenchyma, a few stone cells traversed by phloem rays.
The xylem is composed of vessels, tracheids, wood fibers, and wood
parenchyma, traversed contain a resinous substance. The fibers are

thick walled.!""

Phytochemistry

Sitosterol, betulinic, diosgenin, acid, and betulinaldehyde are
many medicinally important compounds which are extracted

C. nurvala 20221,

Extraction of essential oils, terpenoids, alkaloids, sugars, steroids in
various phytochemicals studies of Capparidaceae species.” Bioactive
triterpenoid is lupeol and lupeol acetate, epicatechin-5-glucoside,
epifzelechin, spinasterol acetate, taraxasterol, 3-epilupeol, cadabacine,
cadabacine acetate, catechin, and glucocapparin are also isolated” and
further phytochemistry of aqueous extract of the stem with butanol

partitioned found succinic acid, mannitol, and lactic acid in the extract.

Similarly, chloroform fraction of the C. nurvala isolated betulinic acid,
stigmasterol, and B-sitosterol. Tri-terpenoids and steroids very rich
in quantity are isolated from stem bark of C. nurvala.”* Several other
phytochemicals are isolated from fruit extract of C. nurvala such as
octanamide, friedelin, pentadecane, and 12-tricosanone.”” Methyl
pentacosanoate, kaempferol-3-O-0-D-glucoside, quercetin-3-O-
0(-D-glucoside, and dodecanoic anhydride are isolated from the leaf
extracts of C. nurvala.!" Isolation of varunol, Psitosterol, and lupeol
from the ether fraction of bark from C. nurvala was completed”!
further from ethanolic extract of bark isolated lupeol and its
derivatives;”! Momata et al. isolated stearic acid from petroleum
fraction of root bark.””! Benzene fraction of root bark resulted in
the isolation of taraxasterol, Olspinasterol acetate, 3-Epilupeol,
Bsitosterol, and lupenone.”” The most uncommon compound is
a glucoside of a flavan-3-ol, (-) epiafzelechin-5-0- B-D glucoside.
As mostly such compounds occur as gallates. Another interesting
constituent identified in the bark is diosgenin, which was found to
vary with age and season.”” Alcoholic extract of root bark resulted
in the isolation of glucose, galactose and maltose, cysteic acid, lysine
hydrochloride, arginine hydrochloride, hydroxyproline, glutamic
acid, Ot-amino caprylic acid rutin, and quercetin.”” Hexane fraction
of C. nurvala fruit resulted in the isolation of tricontanol, cetyl alcohol,
glucocapparin, and tricontane leaves of C. nurvala showed the presence
of I’Stachydrine further hexane fraction of the bark resulted in the
isolation of diosgenin, ceryl alcohol, betulenic acid, and friedelin.t"
Cadabicine and its derivatives were isolated from the alcoholic extract

of bark from stem.!?

Leaf extract showed the presence of quercitin-3-O-0(-D-glucoside,
dodecanoic anhydride, methyl pentacosanoate, and kaemferol-3-
O0-D-glucoside 17. Several other phytochemical studies of C. nurvala
revealed the presence of various types of compounds in its different
parts. The bark of this plant majorly contains various phytoconstituents

such as cadabicine, cadabicine diacetate, phragmalin triacetate,

Innovations in Pharmaceuticals and Pharmacotherapy | Jul-Sep 2020 | Vol 8 | Issue 3 4l




Tolsarwad, et al.

Review on Crataeva nurvala pharmacological views

mannitol, lactic acid, betulinic acid, lupeol, lupenone, succinic acid
Psitosterol, and stigmasterol.”** 1 Its fruit possesses pentadecane,
octanamide, 12- tricosanone, and friedelin."®! Henecicosane,
1- octadecanol, methyl pentanoate, 1-eicosanol, and 9- heptadecanone
were also isolated from the flowers of this plant.’ C. nurvala root

contains lupeol, B-sitosterol, and varunol.”’)

Pharmacology

Several pharmacological studies on the lead molecule, lupeol, have
been carried out, established its mode of action in the treatment of

various diseases and other benefits.

The studies on lupeol provide insight into its mechanism of action and
suggest that it is a multitarget agent involving a number of molecular
pathways such cFLIP, Wnt/ [3-catenin, Fas, ras, phosphatidylinositol-3-
kinase/Akt, and nuclear factor kappa B, in a variety of cells. Lupeol
has a modulatory effect on 7,12-dimethylbenz anthracene (DMBA)
-induced alterations on cell proliferation in the skin of Swiss albino
mice. Lupeol induces p53 and cyclin-B-mediated G2/M arrest and
targets apoptosis through activation of caspase. Cell-cycle analysis
exhibits lupeol-induced G2/M-phase arrest and the inhibitory
activities were mediated through inhibition of the cyclin-B-regulated
signaling pathway involving p53, p21/WAF1, cdc25C, cdc2,
and cyclin-B gene expression. Further lupeol-induced apoptosis
was observed, with upregulation of Bax and caspase-3 genes and
downregulation of anti-apoptotic bcl-2 and survivin genes. Thus, our
results indicate that lupeol has novel anti-proliferative and apoptotic
potential that may be helpful in designing strategies to fight skin

cancer. 1381

Antimalarial Activity

Biological testing of natural products revealed that lupeol moderates
in vitro growth inhibition of Plasmodium falciparum but lack in vivo
activity. Lupeol possess antimalarial activity (inhibiting P. falciparum
growth by 45% at 25 mg/mL and Oriciarenieri IC50 and 1C90 at
46.8 and 96.9 mg/ mL, respectively)P*" and its fatty acid ester
isolated from Holarrhena floribunda showed in vitro inhibition against
the chloroquine-resistant strain FCR-3 and the chloroquine-sensitive
standard strain 3D7, this lead, paved the path for developing more
semi-synthetic molecules but the discrepancy persists between in vitro

and in vivo activity.
Antifertility Activity

Ethanolic and aqueous fractions of the dried stem bark of the plant
C. nurvala Buch-Hum (Capparidaceae) possess anti-fertility capability
when tested on rats, ethanolic fraction at 300, and aqueous fraction
at 600 mg/kg body weight (b.wt) exhibited partial and complete
resorption of implants respectively. In estrogenic activity study, both the
extracts increased uterine weight and caused opening and cornification
of vagina in immature rats. The present work provides insight into the
effectiveness of fractions in preventing pregnancy in all rats at dose

levels. The effect is most probably due to the activity of 1upeol.[‘”]

Antiurolithic Effect

Urinary stones affect 10-12% of the population in industrialized
countries; the incidences are increasing over the past few years, with
the age of onset decreasing, Although oxalate, an important stone-
forming constituent, is excreted mainly through the kidneys, it is
harmless to the renal epithelial cells at low concentration. Oxalate
exposure imposes oxidative stress on renal cells by generating reactive
species and accumulation of lipid peroxides. Reactive oxygen species
(ROS) damage the membrane and help it anchor the crystals, serving
as a substratum for stone growth; this initiates a self-perpetuating
cycle, ultimately leading to stone formation. ROS generated during
the metabolism of oxalate and by oxalate itself are considered as the
major contributors for the renal damage in lithogenesis. It has long
been recognized that antioxidants may contribute to protection against
stone formation. This hypothesis has been supported by findings,
such as the administration of Vitamin E and lipoic acid are able to
counteract oxalate-induced oxidative changes. C. nurvala Buch.-Ham
(Capparidaceac) is a medicinal plant, from which the bark decoction
was used against calcium oxalate urolithiasis in experimental rats.
Lupeol, isolated from the stem bark of the plant, has been identified

as the active compound for antiurolithic effects./>*!

Gastroprotective Activity

Lupeol demonstrated a gastroprotective effect on gastric mucosal
damage induced in rats by intragastric ethanol (1 mL/rat). Rats, when
treated with lupeol suspended in Tween 80 at concentrations 3, 10,
30, and 100 mg/kg, displayed 21, 60, 79, and 77% gastroprotection,
respectively. Taking into account this medicinal property of the
principal constituent of C. nurvala, lupeol (pentacyclic triterpenes),

the molecule could be derivatized to enhance its potency,”‘”

Hepatoprotective Activity

Lupeol has displayed hepatoprotective activity in alleviating the
action of aflatoxin B1, a fungal metabolite known for its hepatotoxic
and hepatocarcinogenic effect, treatment with lupeol substantially
normalized degenerative alterations in hepatocytes. Lupeol is reported
to reestablish antioxidant enzyme activities in mouse liver affected by
DMBA-induced oxidative stress.*’!

Cardioprotective Activity

Cyclophosphamide (CP), an alkylating agent widely used in cancer
chemotherapy, it is cardiotoxic, the possible cardioprotective
activity of lupeol was investigated against CP-induced toxicity. Male
albino rats of Wistar strain were injected with a single dose of CP
(200 mg/kg b.wt, ip) on administering CP to rats, levels of lactate
dehydrogenase (LDH), and creatine phosphokinase were elevated
in serum and at the same time marked decrease in the activities of
cardiac tissue was observed. Significant increases in the levels of
lipid peroxides and a decrease in the levels of enzymatic and non-
enzymatic antioxidants in the heart were also observed, administration

of lupeol at 50 mg/kg b.wt for 10 days orally, significantly reversed
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the above alterations induced by CP. These observations highlighted
the antioxidant property of triterpenes and their cytoprotective
action against CP-induced cardiotoxicity. Another evidence which
establishes the pharmacological efficacy of lupeol against CP-induced
mitochondrial-cardiomyopathy, a decrease in the activities of
tricarboxylic acid cycle enzymes such as succinate dehydrogenase,
malate dehydrogenase, and isocitrate dehydrogenase were observed in
CP-treated rats; simultaneously there was a decrease in the activities
of mitochondrial complexes of electron transport chain. Electron
microscopical observations were also in agreement with the above
changes. Mitochondria were swollen with numerous electron-dense
granules and showed damaged cristae, revealing the cytotoxic effect
of CP. Lupeol (50 mg/kg b.wt for 10 days orally) showed reversal
of the above alterations induced by CP. These data suggest that the
protective effects of lupeol against CP-induced cardiac damage were
achieved by the restoration of mitochondrial structure and function. !

Antimicrobial Activity

Lupeol has shown inhibitory effect against strains of Gram-
negative bacteria Pseudomonas aeruginosa and Klebsiella pneumonia
at a concentration of 30 ug/100 ul, zones of inhibition were also
observed in Salmonella typhi and Escherichia coli cultures using lupeol

impregnated disk at concentration 10 mg/ ml.1*7!

Antidiabetic Activity

C.nurvala stem bark extracts (500 mg/kg) showed potent antidiabetic
activity in alloxan-induced diabetes in vivo. Results were comparable
with standard glibenclamide (600 Ug/kg). The effect may be due to
increasing insulin secretion from B-cells of islets of Langerhans or
its release from bound insulin due to enhanced glucose utilization by

peripheral tissues.*"!

Antipyretic Activity

Ethanolic extract of C. nurvala (200 and 400 mg/kg) showed potent
antipyretic activity against typhoid vaccine-induced pyrexia in rabbits.
The result was comparable with paracetamol (100 mg/kg p.o.),

standard antipyretic drug, (#91

Role of C. nurvala in Inflammation

Lupeol has been extensively studied for its inhibitory effects on
inflammation under in vitro and in animal models of inflammation.
A comprehensive study showed that topical application of lupeol
(0.5 and 1 mg/ear) alleviated 12-0-tetradecanoylphorbol acetate-
induced inflammation in an ear mouse model. This study showed
that topical application of lupeol decreases myeloperoxidase levels
(neutrophil specific marker), thus causing a reduction in cell
infiltration into inflamed tissues in mice. The anti-inflammatory
potential of lupeol could be assessed from the observation that lupeol
pretreatment significantly reduced prostaglandin E2 production in
A23187-stimulated macrophages.”” Thus, lupeol treatment (5-9.37

mg/kg) was reported to exhibit anti-inflammatory activity with a

maximum inhibition of 57.14%. Lupeol is also reported to treat
or reduce inflammation in a mouse model of arthritis, which is an
inflammation-associated disease.””"*” The anti-inflammatory activity
of extracts of C. nurvala bark was studied by human RBC membrane
stabilization method. The results showed that the extracts of C. nurvala
bark containing lupeol as the active constituent may be utilized for

their anti-inflammatory properties.[“]

C. nurvala Buch. Ham. is an important medicinal plant in India, and
its extracts and components were used to treat various inﬂammatory
diseases, such as urinary tract infection, rheumatoid arthritis, and
colitis. A non-cytotoxic concentration of ethanol extracts of C. nurvala
Buch. Ham (<200 Wg/ml) significantly reduced the production of
nitric oxide (NO) and Interleukin (IL)-6, but not tumor necrosis
factor (TNF)-@, in lipopolysaccharides (LPS)-stimulated RAW 264.7
macrophages. Decreased production of NO by ethanol extracts was
correlated with reduced expression of inducible NO synthase at the
mRNA and protein levels. The mRNA expression of IL-6 and IL-1 B,
but not TNF-at (inflammatory mediators) was also inhibited by ethanol
extracts of C. nurvala Buch. Ham treatment in LPS-stimulated RAW
264.7 macrophages.” Methanolic extract of the leaves of C. nurvala
produced significant dose-dependent antinociception when assessed
using hot plate test, tail immersion test. Likewise, this extract
produced significant dose-dependent inhibition in both neurogenic
and inflammatory pain induced by intraplantar injection of formalin. !
The methanol extract of C. nurvala has a strong antioxidant capacity
which was influenced mostly by terpenoid and alkaloid content.
However, the petroleum ether extract containing most terpenoid
fraction appeared to be showing potent anti-inflammatory activities.
Proteases, especially serine proteases, are key players in recruiting
the initiation and progression of the inflammatory process inhibition
of trypsin by the petroleum ether extract of C. nurvala was graded as
the most effective antiproteolytic agent. "l

Role of C. nurvala in Oxidative Stress

Oxidative metabolism is essential to the survival of cells. A side effect
of this dependence is the production of free radicals and other ROS that
causes oxidative changes.®” The oxidative stress can be contributed
cither by the cells generating ROS as part of normal aerobic
metabolism or by the ROS generated secondary to plant and animal
responses to injury and invading organisms or by the ROS generated
in polluted atmospheres. Oxidative stress could mediate damage to
cell structures, including lipids, proteins, RNA, and DNA, which
lead to a number of diseases.”® The lack of antioxidants facilitates
the development of degenerative diseases, including cardiovascular
diseases, cancers, neurodegenerative discases, Alzheimer’s disease, and
inflammatory diseases. The therapeutic uses of traditional medicinal
products in various inflammatory diseases and cancers have been
generally observed. The ethnopharmacological usages of traditional
plants for the treatment of skin disorders, inflammatory, and other
infectious diseases can be taken into account because they reflect
disease states bearing relevance to cancer or a cancer symptom. The
efforts have been made to discover new therapeutic agents from
traditional medicinal plants that lack the toxic effects associated with

current therapeutic agents.[5 ’l
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The C. nurvala Buch. Ham. (Family Capparidaceae) is one of such
plants that are ethnopharmacologically important and is used for
the treatment of various disorders. The plant parts of C. nurvala
are commonly applied to regulate equilibrium among vata (blood
flow, waste elimination, and breathing), pitta (fever and metabolic
disorder), and kapha (joint lubrication, skin moisture, wound healing,
strength and vigor, memory loss, heart and lung weakness, and weak

immune system) in Ayurvedic system.*’]

Aqueous alcoholic extracts of Bark of C. nurvala has the highest
antioxidant capacity. Total phenolic and tannin contents were found
to be the highest in C. nurvala (195 gallic acid equivalent mg/g and
218.3 mg/g catechin equivalent). Superoxide dismutase (SOD)
mimetic activity was found to be the highest in C. nurvala, although
all barks showed activity more than 100 units/mg extract. Lipid
peroxidation inhibitory potential was found to be the highest in C.
nurvala (83.4% inhibition of malondialdehyde formation/10 mg
extract), and also showed a comparatively high NO quenching capacity
(45.5% per 10 mg extract) when comparing C. nurvala Buch.-Ham to
Buchanania lanzan Spreng, , Aegle marmelos Corr., Dalbergia sissoo Roxb. ex
DC, and Cedrela toona Roxb.""'The plant extract (250 and 500 mg/kg)
is effective in significantly altering the indices of cisplatin-induced
dysfunction of renal proximal tubule cells under oxidative stress by
decreasing the concentration of blood urea nitrogen, creatinine, and
lipid peroxidation. The increase in glutathione and catalase activity is

indicative of the antioxidant properties of stem bark extract.”

Antioxidative activity of C. nurvala leaf polyphenols was estimation
by evaluating its radical scavenging and lipid peroxidation inhibition
properties. As leaf of C. nurvala is a rich source of polyphenols, which
can be better recovered in mixtures of the organic and aqueous
mixture which attributed potent antioxidative effect against free

radical generation and lipid peroxidation in vitro 1%

Antioxidant properties of C. nurvala bark contain a variety of bioactive
phytochemical constituents such as flavonoids, phenolic compounds,
and essential oils which play an important role in scavenging free
radicals generated by mutagens and carcinogens. Significant protective
effects were shown by the ethanolic extract of C. nurvala bark in

oxidative stress-induced damage of the prostate in rats.'*’

Lupeol, isolated from C. nurvala stem bark in doses 40 and 80 mg/kg
b.wt, po, for 10 days, decreased the concentration of lipid peroxidation
and increased glutathione and catalase activities in cisplatin (5 mg/kg
b.wt, ip) -induced nephrotoxicity in rats. The increased glutathione
and catalase activities are indicative of the antioxidant properties of
lupeol.*

Role of C. nurvala in Renal Complications

The C. nurvala bark decoction on calcium oxalate lithiasis has been
studied in rats. The increased deposition of stone-forming constituents
in the kidneys of calculogenic rats was lowered with C. nurvala
bark decoction. The increased urinary excretion of the crystalline
constituents along with lowered magnesium excretion found in stone-

forming rats was partially reversed by decoction treatment, ! lupeol

isolated from stem bark extract of C. nurvala Buch-Ham (Capparaceae)
offered significant activity against free radical-induced nephrotoxicity

in rats.[*%!

Oxalate synthesizing enzymes mainly present in liver is glycolate
oxidase (GAO) and LDH which were significantly increased in the
calculogenic group of animals. Bark decoction treatment lowered the
liver GAO activity considerably. The decrease in liver GAO activity
was seen during bark decoction treatment, with a concomitant
decrease in kidney oxalate level, which proved beneficial as a

prophylactic measure in preventing stone recurrence.[67]

Gentamicin-treated animals have nephrotoxicity and evidenced
by significant decrease in urea clearance which was prevented by
polyherbal formulations containing C. nurvala extract. The study of
renal microscopy also showed necrosis, epithelial loss with granular
degeneration, and fatty changes in gentamicin-treated rats and was
reversed by polyherbal formulations.!*” Lupeol, isolated from C. nurvala
stem bark in doses 40 and 80 mg/kg b.wt, po, for 10 days, decreased

cisplatin (5 mg/kg b.wt, ip) -induced nephrotoxicity in rats.*"

Decoction of Varuna (C. nurvala) is effective in the treatment of
urolithiasis and proven by a study done on albino rats. Albino rats are
surgically implanted stone into the urinary bladder. Controlled and
treated animals were assessed urinary and serum electrolyte level at
a regular interval. Beneficial action was shown against urolithiasis
in treated animals./”! Aqueous extract of C. nurvala Bark treated
animals shown protection to kidney against gentamicin-induced
nephrotoxicity by getting improvement in parameters such as blood
urea and serum creatinine. This was further confirmed protection
action of C. nurvala by histopathological examination of kidney
tissue.””” Further, this water decoction of C. nurvala significantly
protected against cisplatin-induced acute kidney injury by showing
improvement in urea, creatinine, and creatinine clearance. This
decoction of C. nurvala has also improved values of SOD and catalase in
treated groups and shown antioxidant properties due to the presence

of tannins, flavonoids, and phenolic content of the fraction.”"!
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