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ABSTRACT

Helicteres isora L. (Indian Screw plant) is a well-known medicinal plant widely distributed in forests of India. Traditionally, it is being used
in the Indian medicine system to cure many common and severe ailments, including diarrhea, dysentery, abdominal pains, diabetes,
ulcers, intestinal parasites and hemorrhages. The entire plant contains a variety of bioactive compounds such as polyphenols, alkaloids,
tannins and antioxidants that exhibit many healing effects. It shows pharmacological actions, including anticancer, hypolipidemic,
antibacterial, hepatoprotective, antioxidant, antidiabetic, brain oxidant potency, anti-inflammatory, and antidiarrheal actions. Literature
survey reveals that workers throughout the world have carried out extensive work on the pharmacognostic, phytochemical, antioxidant,
hepatoprotective, antimicrobial and many other properties of the plant. In the present article, an effort is made to review the plant
with all its possible dimensions.
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Highlights

« Helicteres isora L. is an important medicinal plant being used for the treatment of various ailments from very ancient times.

+  Helicteres isora L. shows important phytochemical, pharmacognostic and antimicrobial activities.

+ It contains very diverse group of secondary metabolites, proteins, flavones, glycosides, phenolic compounds and terpenoids.

«  Helicteresisoral.is being used for the treatments of various ailments like, cancer, diarrhea etc. and shows, hypoglycemic, anticiceptive,

cytotoxic, antipyretic and antioxidant properties.

«  The plant contains crucial chemical constituents for the formulation of new drugs and therefor needs to be conserved as it is being

destroyed due to
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INTRODUCTION

ndia is a treasure home for important medicinal plants.

Medicinal plants contain different vital chemicals, including
flavonoids, phenolic acids, tannins, alkaloids, glycosides and
other secondary metabolites. They have great potential to
cure various common and severe ailments like cancer and
AIDS (Sabah et al.,2021). Many drugs isolated from plants
possess antimicrobial and antioxidant properties. The natural
therapeutic chemicals and secondary metabolites are most
prominently derived from plants as they play an imperative
role in the survival of plants and their protection from harsh
environments (Ganesan et al., 2022).

Plant-based drugs are being used to cure many diseases. It
has been practiced since very ancient times. Many such claims
have been put forward by Ayurveda, an Indian traditional system
(Pohocha and Grampurohit, 2001).

Helicteres isora is commonly known as Marodphali (Hindi),
Avartani (Sanskrit), Antmora (Bengali), Balampari (Tamil),
Pedamuri (Kannada), Ishwarmuri (Malayalam), Murmuriya (Oriya)
and Murudsheng (Marathi). It belongs to the family Sterculiaceae
and is found distributed in dry forests throughout India (Kumar
and Singh, 2014). The plant bears flowers from mid-August to
late October and contains matured fruits from January end to
the initial days of April. It is observed that over 31 to 41% of
fruits bear undeveloped and least viable seeds. Such natural as
well as some anthropogenic factors are highly responsible for
their decreased survival and distribution rate (Muthukumar et
al., 2017). The flowers are red, bisexual and zygomorphic and
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suitable for ornithophilous (by birds and butterflies) pollination
(Manikandan and Kunhikannan, 2016).

H. isora shows various medicinal properties, including
anticancer, antimicrobial, antioxidant, antidiabetic,
antispasmodic, anti-hyperglycemic and other activities. It
contains many phytoconstituents like alkaloids, glycosides,
phytosterols, fats and fixed oils (Kumar and Singh, 2014; Tiwari
etal.,, 2012; Kadus et al., 2023).

Morphology

H. isora (Fig. 1a-c) is a small deciduous tree that grows up to 3.0
m in height. New shoots contain stellate hairs. Leaves are 7.5 to
13.5by 5to 8 cm, oblong and obovate clothed with stellate hairs
on both surfaces, apex short and acuminate, base subcordate-
subacute, irregularly serrulate. Flowers are 2.5 to 4.0 cm in
length, bright red, bilabiate and arise in axillary clusters of 2to 6
together (Fig. 1b). Calyx brown-tomentose, petals glandular, red
and fading to grey. Fruits are in the form of follicles, which are
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greenish-brown in color, cylindrical and beaked (Fig. 1c). They
are with 5 spirally twisted carpels and are about 5 cm long. The
seeds are tubercled, numerous, angular, and wrinkled (Kumar
and Singh, 2014; Singh and Karthikeyan, 2000, Tiwari et al., 2012).
The wood of the plant is very hard and durable and is used
for making carriages, longbows of violins, boats, cars, tool
handles and as a source of firewood (Tiwari et al., 2012).

Ethnomedicinal properties

Literature survey reveals that, the different plant parts are being
used for many purposes. The bark of the plant is used for making
bags, paper and ropes (Manikandan and Kunhikannan, 2016). It
is reported that the fruits are used for dealing with snakebite,
diarrhea and constipation, vermifuge and diseases related to
malnutrition (Kumar and Singh, 2014). Fruits with mustard oil
are used on the bodies of infants in order to relieve pain and
treat diarrhea. The powder obtained from fruits, along with
other herbs, is given to women to manage post-delivery health
problems (Dayal et al., 2015; Pandey et al., 2021). Nearly all parts of
the plantare used in the preparation of various ethnomedicinal
formulations. The bark of the plant is used to cure diarrhea and
diabetes, fruits are recommended for gastrointestinal problems,
seeds are used to cure dysentery, roots are used to cure cut and
wounds and fresh paste of leaves is used to cure various skin
infections like eczema and scabies (Gawai et al., 2022, Dayal et
al., 2015).

The fried pods of the plants are and recommended for
children to kill intestinal worms. Bark is used to cure dysentery
and diarrhea (Kumar and Singh, 2014). It is also recommended in
the treatment of constipation in new born babies and snakebite.

The fruits and seeds are used for stomachache, diarrhea and
dysentery, ear problems and ulcers (Malarvizhl et al., 2018). The
bark and root decoctions are used in the treatment of scabies,
empyema, etc. Seed powder is suggested to use in otorrhoea
(Jamal et.al, 2021).

According to Billal et al., (2023), H. isora extract is well
tolerated in both short-term and long-term therapies. However,
caution should be taken as prolonged administration in high
doses for up to 28 days may have adverse effects on the kidneys
and liver.

Chemical Composition

Nearly all parts are used in medicine probably because they
contain important chemical constituents.

(b)

(a) Habit (c) Fruit
Fig. 1 (a-c): Morphology of H. isora L. Ethnobotanical properties
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Fruits are used in the various medical formulations used to
cure different ailments. It contains D-glucopyranosyl rosmarinic
acid and D-lucopyranosyl caffeoyl, lactic acid (Kumar and Singh,
2014, Satake et al., 1999). Fruits are a good source of terpenoids
and phenolics. Fruits also show the presence of Helisterculins A
and B, Neolignans, and Heliisorin (Tiwari et al., 2012).

Leaves are isolated with flavones methyl ether, 7,4 di--
omethyle isoscutellarein, etc. (Kumar and Singh, 2014).
Leaves also contains tetratriacontany 1- tetratriacontanoate,
tetratriacontanoic acid, Tetratriacontanol and sitosterol etc.
(Sabale etal., 2012).

Stem Bark is a rich source of phytosterols, hydroxyl carboxylic
acid, saponins, phlobotanins, sugar and lignins. (Kumar and Singh,
2014). Stem bark also contains B-sitosterol (Tiwari et al., 2012)

Seeds are the better source of fixed oils and fats, phytosterols,
carbohydrates, phenolic compounds, amino acids and tannins
(Kumar and Singh, 2014).

The roots of the plant contain cucurbitacin B, isocucurbitacin
as well as some cytotoxic components (Kumar and Singh, 2014;
Tiwari et al., 2012, Gawai et al., 2022). Phytochemical screening
reveals that the root contains carbohydrates, saponins,
steroids, tannins, proteins, anthraquinone glycosides, phenolic
compounds, terpenoids and alkaloids (Kadus et al., 2023, Sharma
and Chaudhary, 2016). B-sitosterol, betulic acid, oleanolic acid
and, daucosterol and novel triterpenoid are also observed in
roots (Sabale et al., 2012).

Plantis a rich source of proteins, antioxidants, carbohydrates,
gallic acid, calcium, phosphorus, vanillin, caffeic acid, coumaric
acid, cucurbitin, rosmarinic acid, helisorin acid, etc (Jamal et
al., 2021; Islam et al., 2015). Meena et al., (2016) experimentally
confirmed the presence of ellagic acid in the stem bark. A list of
phytochemicals with their biological activities is given in Table 1.

Pharmacological Activity

A literature survey reveals that H. isora shows antioxidant and
anticancer activities. It is also reported to have antibacterial,
antiplasmid activities, and antidiarrheal activity. The cytotoxic
property is supposed to be present due to alkaloids and
flavonoid contents. (Kumar and Singh, 2014). Cucurbitacin B
and isocucurbitacin B are also observed to be responsible to
cytotoxic activity (Shah and Khan, 2014). It induces cell death
in HepG2 cells by constraining cell division in cancer cells by
declining the level of the anti-apoptotic gene, Bcl-2 and by
increasing the level of the pro-apoptotic gene, Bax (Thach et
al., 2023). Tiwari et al., 2012 reported that different plant parts
are being used in various Ayurvedic formulations prepared
by various commercial medicine companies, including Chrak,
Dhanvantari, Sandu, Aushadhi, etc. These formulations are
prepared for the treatment of cardiac disorders, diarrhea, anal
and rectal disorders, eczema, psoriasis and different pediatric
preparations.

The plant is reported to be useful for diabetes and shows
antifungal, antispasmodic, hypoglycaemic, antinociceptive,
antipyretic, antioxidant and antipyretic activities. The plant
also shows antidiarrheal, anti-inflammatory, hypolipidemic,
antiplasmid and hepatoprotective activities (Kadus et al.,
2023; Suthar et al., 2009; Gawai et al., 2022; Pandey et al., 2021,
Chakrabarti et al., 2002). The plant parts are also used as a
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Table 1: Chemical constituents of H. isora and their biological activities

S.No. Chemical constituent Biological activity

1 Rosmarinic acid Shows effect on human colon cancer cells (RCM-1)

2 D-glucopyranosyl rosmarinic acid Cytotoxic and Proliferative activity

3 Cucurbitacin Cytotoxic activity

4 Isocucurbitacin Cytotoxic activity

5 Alkaloids Cytotoxic activity

6 Flavonoids Cytotoxic activity

7 [-sitosterol Hepatoprotective activity, anticancer activity

8 Phenolic and triterpenoid compounds Toxic effects on the cancerous cells

9 Tannins, saponins, alkaloids, flavonoids, amino acids, Treatment of various ailments like burns, leucorrhea,
carbohydrates, steroids proteins and anthraquinones inflammation, gonorrhea, diabetes, abdominal pain 9

10 Flavonoids and Alkaloids Antibacterial action

1 Flavonoids Antioxidant activity

12 Sterols, triterpenoids, glycosides Antinociceptive activity treats breast cancer

13 7,4 di-o-methyl Isoscutellarein Potent influenza virus sialidase inhibition

14 Tetratriacontane Inhibit RNA replication and anticancer property

15 Oleanolic acid Antibacterial, antileishmanial and antitumor activity

16 Daucosterol Nourish brain cells and increase intelligence

17 Vanillin Anticancer, antidiabetic, antioxidant, antibacterial and

18 Caffeic acid

19 Coumaric acid

antidepressant properties.
Antioxidant, anti-inflammatory and anticarcinogenic activity

Antimicrobial, antioxidant and anti-inflammatory activity

demulcent and an astringent, which shows effects on diarrhea,
cancer and diabetes (Malarvizhl et al., 2018). It is reported that
H. isora mixture is effectively used to control glucose levels
in the blood in type-2 diabetic patients practicing regular
Yoga and exercise (Subramanium et al., 2014). However, it is
observed that consumption of it affects fat accumulation,
adipocyte differentiation and adiponectin transcription, which
is not suitable for the prevention of diabetes (Siripurkpong and
Fungkrajai, 2020).

A study reveals that, the fruits of the plant are used in the
cases of colic pain and diarrhea underlines its antispasmodic
potential (Pohocha and Grampurohit, 2001). Ethanolic extract of
aerial parts of H. isora may be due to the presence of phenolics or
[B-sitosterol, is observed to show hepatoprotective activity. It has
been studied in mice which is affected by paracetamol-induced
liver injury and toxicity. (Giang et al., 2021). The hepatoprotective
effect of plants in CCl4-intoxicated rats exhibited a total setback
and retrieval of all antioxidant and biochemical markers studied
succeeding the drug administration (Dhevi et al., 2008). Roots
and bark extracts also play an important role in the recovery
of damaged parts and play a hepatoprotective role (Dayal et
al., 2015).

Hot water extract of H. isora triggers glucose uptake capacity
in L-6 cell line of skeletal muscles of the mouse (Gupta et al.,
2010). Above ground parts of the plant contain phenolic and
triterpenoid compounds, which show toxic effects on the
cancerous cells (Nguyen et al.,2019).
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Pharmacognostic Activity

A pharmacognostic evaluation of the fruits of H. isora has been
carried out by Andalil et al., 2018. Accordingly, they evaluated
microscopic and macroscopic studies of the twisting pods of
the plant and authenticated its medicinal importance for the
treatment of intestinal disorders. The roots contain a variety
of phytochemicals, including tannins, saponins, alkaloids,
flavonoids, amino acids, carbohydrates, steroids, proteins, etc.,
proving that it can be used for the treatment of various ailments
like burns, leucorrhea, inflammation, gonorrhea, diabetes, etc.,
(Sharma and Chaudhary, 2016, Mankar et al., 2021).

The leaf microscopic studies reveal that the stomata are
anomocytic and present on both the lower and upper surfaces
and are bounded by 4 to 5 subsidiary cells resembling epidermal
cells. Trichomes are present on both upper and lower surfaces
and 6 to more armed stellate hairs. Phytochemical constituents
such as glycosides, anthraquinones, alkaloids, saponins and
tannins are responsible for curing abdominal pain, dysentery,
and diarrhea and for the detection of adulteration (Kanthale
and Biradar, 2017)

Antimicrobial and antioxidant activity

According to Verghese et al., 2012 methanolic extracts of fruits of
H. isora contain phenolic compounds, flavonoids and alkaloids,
which are responsible for their antibacterial action against
Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus
and Salmonella abony. Not only fruit but leaf extract also contains
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a combination of a variety of phytochemicals like flavonoids.
Their presence in the plant leads it to play an important role
in antioxidant, antimicrobial and wound healing potential
(Mahajan and Itankar, 2020). It is observed that almost all parts
of the plant contain phytochemicals like flavonoids, phenols,
steroids, glycosides and alkaloids, which show antioxidant
properties (Jain et al., 2014).

Sabah et al., (2021) and Mahire and Patel (2020) also reported
similar antimicrobial and antioxidant properties of the plant
mainly due to the occurrence of flavonoids and alkaloids.
Ganesan et.al, 2022 evaluated the antibacterial and antioxidant
activities of oil prepared from various medicinal plants, including
H. isora and found that oil can exhibit significant antibacterial
and antioxidant activities. The oil prepared is used in massage
and is believed to be effective on weight loss, menstrual pain,
body ache, etc. Along with antioxidant and antimicrobial
activities, the fruits are also show antidiabetic properties (Suthar
et al., 2009, Gawai et al., 2022, Murudkar et al., 2020). Aqueous
and alcoholic extracts from bark and fruits are reported to be
useful in, toxicity to tumor cells, free radical scavenging and
protection to normal cells which displays the antioxidant activity
of the plant (Dayal et al., 2015, Mankar et al., 2021).

Bark extracts is observed to show a beneficial effect on
the glycoprotein moiety along with the antidiabetic effects
(Kumar and Murugesan, 2007). Fruits contain active constituents
to counter the hyperlipidemic conditions in streptozotocin-
induced diabetic rats (Raja et al., 2010). An antinociceptive
activity is also reported to be present in the roots of H. isora.

CONCLUSION

Almost all parts of the H. isora are treasure houses of various
important chemical components. It is being used as a
medication for different common and severe ailments, including
diabetes and cancer. In the name of development and due to
ever-fluctuating environmental conditions, the plant is facing
many difficulties. So, it is an urgent need to protect and conserve
the plant.
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