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ABSTRACT

Technological advancements are bringing attention to herbs used in
ethnopharmaceuticals, sparking interest in plants with medicinal properties.
Pentapetes phoenicea has been traditionally used for treating conditions
like swelling, inflamed glands and snake bite. Some of its phyto-constituents
that possess anti-oxidant, anti-cancer, mucilaginous, anti-inflammatory,
and thermogenic qualities are flavonoids, alkaloids, saponins and steroids.
P. phoenicea is a relatively less familiar plant that has yet to gain significant
recognition in therapeutic applications. Only a few studies have explored
its pharmacological activities, leaving researchers with limited empirical
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knowledge about its potential health benefits. Despite this, the plant possesses
several promising constituents for inducing various healing effects. This review
aims to present a comprehensive overview of P. phoenicea, encompassing
its botanical description, traditional uses, chemical composition, and
pharmacological properties. This work compiles existing data obtained through
an extensive literature review of peer-reviewed journals from reputable
scientific sources, aiming to serve as a valuable resource for guiding future
research on the plant’s therapeutic potential in advancing human health.

Keywords: Pentapetes phoenicea, phytochemical analysis, pharmacological
activities, toxicity, snake bite

INTRODUCTION

Historically, drug discovery has benefited greatly from the use of natural
products®. As of 2008, more than 100 natural product-derived compounds—
predominantly derived from plant and microbial sources—were undergoing
clinical studies®. Nevertheless, natural product-based drug development has
significant challenges and hence for a couple of decades, the pharmaceutical
industry has been concentrating on synthetic chemical libraries. However,
its unsatisfying result has revitalized natural product-based drug discovery
again despite its complexities?. The re-emergence is receiving attention since
medications for various pharmacological purposes are being developed, ranging
from drugs for cancer, and infectious diseases to neuropharmacological and
metabolic disorders, cardiovascular diseases, and so on*2. In such a scenario,
numerous technological advancements are being made to facilitate effective
natural-based drugs'. Thanks to these improvements, many of the herbs
utilized for ethnopharmaceutical purposes are now coming to attention+.
Pentapetes phoenicea, an upright, somewhat woody plant from the Malvaceae
family fits this description. In Hindi, it is frequently referred to as “Dopa-
hariya”, and in English, “scarlet mallow” or “midday flower”s°. P. phoenicea is
a native of a large area of tropical South Asia, from northern Australia and the
Philippines to Sri Lanka and India. It is widespread and naturalized, growing
alongside roadways, in wastelands close to settlements, in dumping grounds,
and in swampy locations throughout the drier regions of India’. P. phoenicea
can reach a height of 1.5 m and can be grown during the rainy season after a
month of flowering and ten days of fruiting®. Ethnologically the herb has been
utilized therapeutically for an extensive variety. In India, the plant’s leaves were
made into a decoction that was consumed to treat inflamed glands®. Also, in
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China and Annam, the root is used as an emollient. Several pharmacologically
active constituents including flavonoids, tannins, saponins, phenols, steroids,
and so on have been reported in P. phoenicea’. This review focuses on the
pharmacognostical, phytochemical, and pharmacological aspects of the plant.

Morphology and anatomy of the plant

P. phoenicea grows on moist land as a weed of the rice fields and is also
grown as an ornamental plant. It is an annual herb with an erect branched
stem?. Regarding the pharmacognostical properties of the plant, there is only
one study available. According to the authors, the study might be used as a
foundation for standardizing, collecting, and identifying the plant. The leaves
were discovered to be green, simple, 4 to 15 cm long, hastate, lanceolate, or
oblong, with a crenate margin, and peltate. Anisocytic stomata, cuticle, a
significant amount of rhomboidal calcium oxalate crystals, sclerenchymatous
cells, collenchymatous cells, and a single layer of palisade cells were observed
during a microscopic examination of the leaf. The researchers also reported
that the flowers were umbrella-shaped, had five persistent sepals, and were
peltate. The flowers also had superior ovaries and were reported to have
twisted shapes. P. phoenicea produces subglobose, capsule-shaped fruits with
dotted, subglobose seeds. The root measures around 2-3 mm in thickness, is
light brown in color, conical to cylindrical, and has branches®.

Phytoconstituents of different parts of P. phoenicea
Alkaloids

Alkaloids are naturally occurring toxic amines produced by plants as a defense
mechanism, affecting systems like the immune, reproductive, digestive, and
central nervous systems. Despite their toxicity, they serve as important
medicinal lead compounds due to their basic properties and solubility behavior,
which support membrane interaction™. Alkaloids constitute approximately 20%
of plant secondary metabolites and exhibit antibacterial, antiviral, insecticidal,
and antimetastatic properties>. Some, like rutaecarpine, piperine, and
harmine, have been used as antiplatelet agents'4. Rasouli et al. highlighted the
antidiabetic potential of plant-derived alkaloids and emphasized the need for
further in vitro and in vivo studies to confirm their long-term efficacy*.

Alkaloids can be categorized as true alkaloids, protoalkaloids and
pseudoalkaloids from a structural point of view based on their molecular
precursor, structures, and origins or based on the biological pathways used to
obtain the molecule®.
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Phenolics

Phenolics are the most abundant secondary metabolites in plants and are
present throughout their metabolic processes?. They are synthesized via the
pentose phosphate and shikimic acid pathways through phenylpropanoid
metabolism®. Structurally, phenolics contain one or more aromatic rings with
hydroxyl groups and are classified into various groups such as phenolic acids,
flavonoids, tannins, stilbenes, curcuminoids, coumarins, lignans, and quinones
based on their ring structures and linkages®. Their antioxidant activity is
attributed to their ability to stabilize phenoxyl radicals through delocalization
of unpaired electronsv.

Coumarin, a benzopyran-2-one (chromen-2-one) compound, is found in
the leaves, stem, and roots of P. phoenicea’. Coumarins exhibit a wide range
of pharmacological activities, including anti-inflammatory, anticoagulant,
antibacterial, antifungal, antiviral, anticancer, antihypertensive, antituberculous,
anticonvulsant, antiadipogenic, antihyperglycemic, antioxidant, and
neuroprotective effects®. They have been extensively investigated for their
anticancer potential.

Anthocyanins, a class of flavonoids, are known for their roles in plant
pigmentation and human health. Studies suggest their protective effects
against cancer, hyperlipidemia, and cardiovascular diseases®. They are the
primary water-soluble pigments in plants, accumulating in vacuoles across
various plant tissues, especially in leaves, stems, and roots?*24, Additionally,
anthocyanins contribute to plant defense by disrupting insect camouflage,
mimicking protective structures, and helping plants blend into their
surroundings?.

Tannins are widely occurring secondary metabolites in plants, composed
of water-soluble flavonoid polymers that precipitate proteins2%#¥. They are
classified into condensed tannins (common in vascular plants) and hydrolyzable
tannins (mainly in dicotyledons)?745. Tannins protect plants by inactivating
insect digestive enzymes like trypsin and chymotrypsin2®, and possibly through
the production of reactive oxygen species causing toxicity in insects®.

Flavonoids are plant polyphenols with a structure consisting of two benzene
rings and one heterocyclic ring3°. Shen et al. classify them into seven
subclasses, including flavonols, flavones, isoflavones, and others3'. Luteolin
(3,4,5,7-tetrahydroxy flavone) exhibits anticancer properties, while nobiletin
has shown antioxidant and anti-inflammatory effects in mice3233. Most
flavonoids act as antioxidants through radical-scavenging activitys3<.
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Steroid

Phytosteroids are plant-derived metabolites that bind to steroid receptors in
humans and animals, modulating receptor-mediated signaling pathways?.
When combined with sugars, they form glycosides such as steroidal
saponins, glycoalkaloids, and cardiac glycosides, known for their wide
range of pharmacological properties, including anticancer, antimicrobial,
hepatoprotective, and cardiotonic effects3®. Structurally, steroids have a
tetracyclic cyclopentanoperhydrophenanthrene skeleton with various methyl
and alkyl substitutions contributing to their diversity®”. Based on structural
and taxonomic traits, plant steroids are classified into seven main groups:
withanolides, steroidal saponins, brassinosteroids, phytosterols, steroidal
alkaloids, mammalian steroidal hormones, and cardiac glycosides3®. Cardiac
glycosides are well-known for inhibiting sodium channels and have been
clinically used to treat atrial arrhythmias and heart failure3®. Traditionally,
they have been used as emetics, diuretics, and heart tonics, and are listed
in pharmacopeias such as the Danish, Chinese, German, and Indian4>4,
Compounds like digitoxin, ouabain, digoxin, and bufalin show anticancer
activity by inducing immunogenic cell death, and have potential for treating
conditions like cystic fibrosis, ischemic stroke, and neurodegenerative
diseases342.

Triterpenoids

Triterpenoids are structurally varied chemical molecules with an essential
backbone that can be changed in various ways, allowing the synthesis of
over 20,000 naturally existing triterpenoid variations#3. Triterpenoids can
be found in nature either in their free form or as saponins#. Triterpenoid
saponins exhibit a variety of biological actions, which resulted in research into
the synthesis and efforts to increase natural source yields#. The therapeutic
activities of triterpenoids include anticancer (cytotoxic and cytostatic activity),
anti-inflammatory, herbicidal activity, antiulcerogenic, antimicrobial, and
antiviral activity, as well as triterpenoids, show analgesic properties+-4°,

Carbohydrates

Carbohydrates are the primary organic compounds produced by photosynthesis
and serve as the foundation for the synthesis of the majority of the other
organic substances in woody plants. Most organic compounds found in
nature are presumably carbohydrate-based+. The crucial carbohydrates are
polysaccharides (starch and cellulose) oligosaccharides (raffinose and sucrose),
and monosaccharides (hexoses and pentoses)+. The primary component of

Acta Pharmaceutica Sciencia. Vol. 63 No. 4, 2025 | 743



plant cell walls, cellulose, is the most prevalent carbohydrate in the kingdom of
plants. Carbohydrates play a crucial role in plants as essential energy sources,
skeletons of carbon for organic molecules, and storage materials#. Similarly,
polysaccharides serve an indispensable role in many different aspects of
a plant’s life cycle, including the construction of physical structures, the
storage of energy, participation in metabolic processes, signaling, and defense
responses®°.

Gums and mucilage

Gums and mucilage are both plant hydrocolloids, which gives them a few
characteristics in common3'. Due to its bioavailability and widespread use by
humans since antiquity, plant gums are among the most significant gums.
The primary characteristics that make them suitable for many applications
are their high stability, emulsification action, viscosity, surface-active activity,
and adhesive propertiess’. Gums and mucilage provide several benefits for
the pharmaceutical sector, including fewer adverse effects, improved patient
tolerance, biodegradability, biocompatibility, and non-toxicity, are inexpensive
to produce, are not irritating to the eyes or skin, and do not create allergies
in people>52. However, many drawbacks prevent these materials from being
used widely. To list a few are the microbial contamination and the amount
of hydration that is often arduous to controls. Detailed information on the
phytochemical analysis and the preclinical and clinical studies related to the
phytoconstituents of P. phoenicea is presented in Table 1 and Table 2.
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Table 1. Phytochemical analysis of P phoenicea

. Probable
. Extraction Probable Type (Based on .
Constituents Solvent extraction solvent) Plant Parts Phqrr_nacologlcal
Activity
Petroleum ether | Trans 0-hydroxycinnamic acid, .
Chloroform psoralen, angelicin, bergapten, Ié?:[\;es m;-fjggfcrulosis
Coumarins Acetone isopimpinellin, .
. S ) Roots Anticoagulant
Methanol imperatorin, isoimperatorin, Anti-funaal
Distilled water | furanocoumarins% g
Antidiabetic
Isoboldine, boldine, Anticancer
Eﬁtlgil(;lg:}mether laurolitsine,isocorydine,N- Ié;:;/nes Anti-inflammatory
Alkaloids Acetone methyllaurotetanine, laurotetanine, Roots Neurodegenerative
Methanol reticuline disorders
coclaurine, N-methylcoclaurine®® Antitussive
Expectorant
[Lsyg;rpoetgﬁe Antioxidant
cecarotene, Leaves Ant-cancer
Carotenoids Petroleum ether §-carotene. Stem ﬁm::tumor
9-cis-[-carotene, 15-cis-B-carotene, -
13-cis-B-carotene” atherosclerotic
Cerebroprotective;
Anxiolytic; Anti-
Quercetin, kaempferol, cancer, A”“"X'dam
. X . Cholesterol-lowering
patuletin, quercetagetin, luteolin Leaves activity
) Acetone and quercetagetin 5-methyl - )
Flavonoids Methanol ether, aglycones of isoflavones, Stem Ant! pactenal
Roots Anti-inflammatory
flavanones, methylated flavones, and Anti-nocicepti
flavonols®e? nti-nociceptive
Antihistamine
Antifungal
Anti-viral €
. . Anti-cholesterol
Momordicatin, Sessiloside and )
. - chiisanoside, Eleutherosides B, E and Leaves effect on animal
Saponins Distilled water K Synarin ﬁesveratrol Yuccaioesi de Stem Cytostatic effects
A’_lelmg ' ’ Roots against cancerous
cells
Petroleum ether Hepatoprotective
,(\Jﬂrél%r:;glrm Brassinosteroid, Bufadienolides, Leaves m:ﬁ]ag?g[n al
i i i <6571
Steroids Distiled water Cardenolides, Ecdysteroids g;;?]:s Antifungal
Hexane Anti-inflammatory
Ethyl acetate Cardiotonic activities
Petroleum ether
Chloroform Leaves
Phenolics Acetone Coumarins™ Roots Antioxidants
Methanol Stem

Distilled water
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Anti-inflammatory

Acetone Leaves o -
Triterpenoids Methanol Roots Herp cidal aCt'.V'ty
Distilled water Stem Antiulcgrogenic
Antimicrobial
malvidin-3-glucoside, cyanidin-3- ﬁ?é'tg;::feer
glucoside, pelargonidin-3-glucoside, Roots effects against
Anthocyanins Distilled water | cyanidin-3-O-rutinoside, delphinidin-  agains
. I~ Stem hyperlipidemia
3-0-glucoside, delphinidin-3-0- Cardi |
rutinoside’™* ardiovascular
disease
. Leaves
. Methanol Delphinidin, -
Anthocyanidines Distiled water | Cyanidin'® goots Anti-cancer
tem
Anthracene Methanol Rhein
glycosides Distilled water | emodin
Thevetosides, neriifolin,
) Methanol acetylneriifolin and Anti-tumor
Cardiac o
glycosides acetylperuvoside
Distilled water | Anivirzel
Antiulcerant
Leaves
Methanol Geraniin, Isoterchebin, Roots \H/ascc)urtzlr?;(f\i/r;t
Tannins - Tellimagrandin I, Pedunculagin, Stem yp ’
Distilled water Gemin D. Ruaosin E. Cornusiin A7 Antioxidant
g ' Antimicrobial
Antiviral
Mannitol, Sorbitol, Dulcitol, Xylitol,
Arabitol, Fructose, Sorbose,
' ’ ’ Leaves
- Galactose, Mannose, Glucose,
Carbohydrates | Distilled water Arabinose, Xylose, Ribose, gt%?]tqs

Rhamnose, Fucose, Galacturonic
acid’®
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Table 2. Preclinical and clinical studies of phytoconstituents of P phoenicea

Constituents Probable Stage

Preclinical studies
in vitro experiments using 8-hydroxy psoralen showed improvement in hepatocellular
carcinoma through antioxidant activity and proliferation suppression™.

) Clinical studies

Coumarins Patients with small cell and non-small cell lung cancer, colon cancer, head and neck cancer,
and pancreatic cancer were assessed in a phase Il trial. Warfarin and chemotherapy were
administered to the patients, or only chemotherapy. When compared to patients with non-
small-cell lung cancer, it was discovered that warfarin is associated with enhanced survival in
patients with small-cell lung cancer who are receiving chemotherapy (p=0.018)™.

Preclinical studies
Boldine relaxes smooth muscle in vitro in the rat ileum at doses between 10 and 10+ M. This
effect is at least partially mediated by anticholinergic effects®®.

Alkaloids Clinical studies

In a study of 553 patients (aged 18-75) with colorectal adenoma who had undergone total
polypectomy, berberine (0.3 g twice daily) was given for two years starting six months post-
surgery. The treatment reduced adenoma recurrence with no significant side effects, apart
from mild constipation®'.

Preclinical studies

1.Lycopene and -carotene cause inhibition of cell proliferation; cell cycle arrest in different
phases, and induction of apoptosis in MCF-7, MDA-MB-231, and MDA-MB-235 cell lines (in
vitro) regarding breast cancer at 10yM concentration.

. 2.-carotene reduced the number of skin tumors in female SKH-h-1 mice (in vivo) at a 3.3
Carotenoids mg dose.

Clinical studies

1.Ata dose of 7 mg, lycopene improves endothelial (vascular) function in patients with CVD.
2.In Finnish men, a high serum content of B-carotene was linked to a lower risk of prostate
cancer®,

Preclinical studies

1.Quercetin lowers the amount of TNF-, IL-1, and IL-6 produced by the

macrophage RAW 264.7 cell line.

2.Quercetin acts on the hCBMCs cell line of mast cells to lower histamine, leukotrienes, and
Flavonoids PGD2.

Clinical studies

Quercetin at 500 mg, daily for 8 weeks in 50 women improved clinical symptoms, disease
activity, hs-TNFa, and health assessment questionnaire in women with rheumatoid arthritis
when used as supplements®.
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Saponins

Preclinical studies

1.In vitro, pancreatic lipase activity was decreased by sessiloside and chiisanoside.
Additionally, adding the saponin-rich fraction to a high-fat diet prevented mice from gaining
weight.

2.Momordicatin was reported to suppress 100% of the growth of parasites in vitro at doses as
low as 0.4 mg/L. When momordicatin dosages of 10 mg/kg were administered to hamsters,
no parasites were found in vivo®,

3.Steroid saponins showed strong cytotoxic effects and induced apoptosis in a dose-
dependent manner. In an in vivo study, oral administration of diosgenin to T739 mice with
LA795 lung adenocarcinoma reduced tumor growth by 33.94%. Histological analysis
(HE staining) revealed tissue changes in the liver and lungs, and TUNEL assay confirmed
increased tumor cell apoptosis compared to controls®.

Clinical studies

Overweight subjects who were given saponin extract had a significant reduction in daily fat
consumption, as measured by the ratio of fat-reported energy intake/total energy expenditure
(fat-REI/TEE) compared to those who received a placebo (fat-REI/TEE 0.26+0.02 vs.
0.30+0.01, respectively; p=0.032).

Steroids

Preclinical studies

1.Rats’ paw volumes were significantly reduced by steroids at various doses. When ethanolic
extract was compared to the reference standard Diclofenac sodium at a concentration of 300
mg/mL, it demonstrated strong efficacy®.

2.Steroids demonstrated anticancer efficacy on MGC-803 cells in vitro. They also activated
caspase-3 and caused S phase arrest in MGC-803 cells, which may have been caused by up-
regulating the ratio of Bax to Bcl-2 and down-regulating mutant p53%.

Clinical studies

In a 20-year follow-up, Stenkvist found that breast cancer patients using digitalis had a
significantly lower mortality rate (6%) compared to non-users (34%) (p=0.002). Supporting
this, Goldin and Safa’s retrospective analysis of 127 cancer patients showed only one cancer-
related death among those who had taken digitalis®.

Phenolics

Preclinical studies

The methanol extract demonstrated strong antioxidant activity, effectively scavenging ABTSs*
and DPPHe radicals with 1D, , values of 8.6 ug/mL and 21.5 ug/mL, respectively. Its activity was
dose-dependent, with notable ABTS" reduction at 25.0 pg/mL. LC-MS/MS analysis linked this
effect to the presence of flavonoids. The ORAC assay further confirmed its antiradical potential
by measuring the inhibition of fluorescein oxidation by peroxyl radicals™.

Clinical studies

The in vivo antioxidant potential of phenolic extracts was evaluated in clinical trials involving
healthy individuals, including basketball players and postmenopausal women. A low-
polyphenol diet for two weeks influenced the immune status of athletes during training. While
the exact biological impact is unclear, these changes may help reduce the long-term risk of
diseases like cancer and cardiovascular conditions™.

748 | Acta Pharmaceutica Sciencia. Vol. 63 No. 4, 2025




Preclinical studies

1.Triterpenoids showed significant antitumor activity against Ehrlich ascites carcinoma in both
in vivoand in vitro studies. Treatment increased the infected mice’s lifespan, RBC hemaglobin
levels, and total cell count, while reducing viable and nonviable tumor cells and liver enzymes
(SGQT, SGPT, ALP). Their anticancer effect is likely due to the triterpene nucleus containing an
active hydrogen adjacent to a carbonyl group, enabling free radical neutralization®.

2.By lowering a variety of inflammatory cytokines, triterpenoids show promise as an anti-
inflammatory agent in RAW264.7 cells treated with lipopolysaccharide (LPS). Additionally, in
. . mice treated with TPA, it reduced pathogenic damage and suppressed skin inflammation. It
Triterpenoids is possible that the anti-inflammatory effects stem from the suppression of NF-kB and MAPK
phosphorylation®.

Clinical studies

Triterpenoid formulations showed promising results in early clinical trials. In patients with
astrocytomas, a crude chloroform/methanol extract reduced urinary cysteinyl-LT levels and
peritumoral brain edema. A 7-day treatment in malignant glioma patients significantly reduced
perifocal edema, though tumor size remained unchanged (66) (72). It is suggested that 5-LO
inhibition has pharmacological relevance for patients with brain tumors who have elevated
LT biosynthesis®.

Preclinical studies

1.Cyanidin-3-glucoside inhibits tumor growth in MDA-MB-453 cells-inoculated nude mice by
doing active apoptosis involving caspase-3 cleavage and DNA fragmentation through Bcl-2
and Bax pathway®.

2.Long-term dietary intake of plant-derived anthocyanins in male Wistar rats reduced the
heart’s susceptibility to ischemia-reperfusion injury both ex vivo and in vivo. This protective
effect is likely linked to enhanced endogenous antioxidant defenses in the myocardium®'.

. 3.In high-fat diet-fed C57BL/6 mice, anthocyanins like Cyanidin3-glucoside and related
Anthocyanins compounds reduced elevated glucose and triglyceride levels, with no change in cholesterol.
The effect may involve regulation of hepatic lipid metabolism®.

Phase 0 human clinical trial

Male and female OSCC cancer patients (N=38)=21 years of age of any race or ethnicity with
newly diagnosed, untreated, biopsy-confirmed OSCC (oral squamous cell carcinomas) of
any stage; cyanidin-3-rutinoside and cyanidin-3- xylosylrutinoside significantly reduced the
expression of prosurvival genes (AURKA, BIRC5, EGFR) and proinflammatory genes (NFKB1,
PTGS2)%.

Preclinical studies
Anthocyanidines Delphinidin (30-240mM; 48h) treatment of human colon cancer HCT116 cells suppressed
the NF-KB pathway, resulting in G2/M-phase arrest and apoptosis®.

Anthracene

glycosides NA
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Preclinical studies

1.Neriifolin suppressed the tumor growth by increasing DNA damage and apoptosis through
CHOP-C/EBP-a (G/EBP homologous protein- CCAAT enhancer binding protein alpha)
signaling axis of ERS (endoplasmic reticulum stress) in prostate cancers in nude mice®.
2.Neriifolin inhibited the proliferation of HepG2 cells markedly in a dose and time-dependent
manner [(0-8 pg/ml) of neriifolin for 12, 24, 48, and 72 h] without significantly reducing the
Cardiac glycosides | Viability of normal Chang human liver cells. Mechanism: reduced viability of HepG2 cells,
induced S and G2/M phase arrests of the cell cycle, and stimulated apoptosis of Also, induced
activation of caspase-3, -8, and -9, and up-regulated expression of Fas and FasL proteins®.

Phase I clinical trial

Anivirzel inhibits the FGF-2 in prostate cancer cells in time and dose-dependent manner to
induce cell death. The results of the phase | clinical trials were promising and can safely be
administered intramuscularly by up to 1.2 mL/m2/day*’.

Preclinical studies

Ellagitannin pedunculagin showed strong inhibition of lipid peroxidation in rat liver
mitochondria. Tannins like geraniin also effectively prevented lipid peroxidation in mouse
eye lens cell membranes. Additionally, tannins demonstrated antibacterial activity against
various gastrointestinal pathogens. Ellagitannins showed potent inhibition of Candida
albicans, Campylobacter jejuni, and Staphylococcus species. Hydrolyzable tannins such as
tellimagrandins | and II, pedunculagin, geraniin, and isoterchebin exhibited strong antioxidant
activity in the DPPH assay®.

Carhohydrates /A

Tannins

Gums and mucilage | N/A

Pharmacological activities
Cerebroprotective effects

Global cerebral ischemia is one of the leading causes of disability and mortality
worldwide, which is also a significant financial drain on medical care®. Global
cerebral ischemia alludes to a reduction in the amount of cerebral blood flowing
through the entire brain'*°. Generally, days or months after the initial trauma,
it causes neuronal degeneration and occasionally the patient’s death*'. Even
though reperfusion reinstates cerebral blood flow, it also causes an increase in
reactive oxygen species, cerebral edema, and hemorrhage, as well as a drop in
nitric oxide®°2, After global cerebral ischemia, there is a significant chance of
getting Alzheimer’s disease or vascular dementia'©.

A study in 2016 established the cerebroprotective effect of P. phoenicea in
global ischemia-induced rats®. Global cerebral ischemia leads to further
complications through oxidative stress by altering the antioxidant enzymes's.
The antioxidant enzymes include catalase, glutathione reductase, glutathione
peroxidase, glutathione-S-transferase, glutathione, and superoxide dismutase.
The level of malondialdehyde and H,O, was found to be increased in the
ischemic brains. H O, causes neuronal injury by impairing mitochondrial
function.
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P. phoenicea attenuated these issues by reducing malondialdehyde and
increasing catalase, and superoxide dismutase which respectively catalyze the
decomposition of H,0, and act as a major antioxidant. The rats treated with
P. phoenicea also showed an increased level of antioxidant enzymes including
glutathione, glutathione reductase, glutathione peroxidase, and glutathione-
S-transferase.

Furthermore, the gel electrophoresis result concluded a high protein content in
the experimental groups, treated with P. phoenicea. They also showed a more
than two-fold decrease in brain water content, cerebral infarct size, as well as
neuronal loss, although a significant decrease in brain weight was reported®.
This cerebroprotective effect confirmed the presence of flavonoids like rutin
and quercetin in P. phoenicea'*.

Neuropharmacological activity

P. phoenicea’s traditional usage in psychological diseases is well recognized.
Therefore, its effect on the central nervous system is analyzed in a recent study.
Triterpenoids, tannins, flavonoids, alkaloids, phenolics, and glycosides were all
identified through qualitative analysis of the methanolic and aqueous extract.
Also, the in-vivo neuropharmacological activity was assessed on both albino
mice and rats. Studies reveal dose-dependent decline in spontaneous motility,
locomotor activity, and an increase in the length of induced sleep, prominently
in the methanolic extract. Also, a reduction in exploratory behavior was reported
in the elevated plus-maze, evasion test, Y-maze, and hole board apparatus.
Suppression of aggressiveness and moderate anticonvulsant activity were also
demonstrated, supporting the GABAnergic activity of the plant extract'o4.

Antiradical effects

Free radicals are found to be directly linked to causing several life-threatening
diseases including atherosclerosis, cancer, diabetes, and so on'%s. Any
molecular entity capable of independent existence that has an unpaired
electron in an atomic orbital is referred to as a free radical'®>. Numerous
processes result in the formation of these free radicals, which damage the
DNA, proteins, lipids, and carbohydrates in the nucleus as well as other cell
membranes'®’. An experiment by Sharma and colleagues established the free
radical scavenging activity of P. phoenicea leaves. In the study, the extract was
subjected to multiple fractionations and found that the crude hydroalcoholic
extract’s capacity to scavenge free radicals was lower than that of the ethyl
acetate fraction and the aqueous fraction. The study suggests that the fraction
contains flavonoids and tannins!®.
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Anti-diabetic effects

The experiment by Sharma and colleagues also proved the a-amylase inhibitory
activity of the leaves of P. phoenicea. This study examined the potential of
a plant extract to prevent the in vitro hydrolysis of starch. The pancreatic
amylase inhibitory effects of the ethyl acetate fraction gradually increased
in a dose-dependent manner. The aqueous fraction initially showed a dose-
dependent response, however, at higher doses, its inhibitory effect plateaued.
Contrarily, as compared to the other fractions, the crude hydroalcoholic extract
lacked any appreciable inhibitory potential. The ethyl acetate and aqueous
portions of the plant extract appear to have the strongest inhibitory effects on
starch breakdown, according to these results. The study suggests that saponins
may be present and may be the cause of the observed antidiabetic, lipid-
lowering, and cholesterol-lowering effects®®. However, according to their later
investigation, the hydro-alcoholic extract of P. phoenicea showed effective
blood glucose-lowering action in streptozotocin-induced hyperglycemic rats.
And here they concluded that the presence of sterols, flavonoids, terpenoids,
and tannins is associated with the exerting effect'®?. Starch, glycogen, and other
oligosaccharides have their 1, 4-glucosidic linkages hydrolyzed by a-amylase
into simple and easily absorbable sugars. By reducing the glucose uptake
from the starch, a-amylase inhibition in the human digestive tract has been
suggested to be useful in treating diabetes'°. The currently available drugs that
work in such a way include acarbose, miglitol, and voglibose". Nevertheless,
adverse effects of these drugs including lactic acidosis, liver problems, and
diarrhea have been reported*:.

Acaricidal activity

Many of the acaricides are organothiophosphate chemicals that are used to kill
mites and ticks"3. Previously, fish oil, kerosene oil, cotton-seed oil, etc. were
used as acaricide"+. However, the introduction of synthetic acaricides changed
the scenario despite having the potential to affect the agricultural environment
and cause acaricide resistance®4. Hence, nowadays the application of plant
extract as acaricide is at the peak of interest as multiple studies have shown
the strong activity of several plant extracts'5'2°, Furthermore, the study by
Chungsamarnyart et al. established both the acute and delayed acaricidal effect
of Pentapetes phoeniciawhen combined with Calotropis proceraand Calotropis
gigantea respectively. Combining Calotropis procera and Calotropis gigantea
with Pentapetes phoenicia significantly boosted the acaricidal effects. This
finding suggests that Pentapetes phoenicia, when combined with certain plant
extracts, exhibits enhanced tick-killing properties.
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Toxicology study

The brine shrimp lethality bioassay is used as a screening tool to test an
indication of anticancer, cytotoxicity, antimicrobial, pesticidal, antiviral, and
other pharmacological activities of different extracts, and pure compounds?=2.
Sharma and colleagues performed the brine shrimp lethality test to examine
the biosafety of the Pentapetes phoenicia extracts. A stock solution was
prepared by dissolving several plant extracts, including those derived from
hexane, chloroform, and ethyl acetate, in pure dimethyl sulfoxide. Following
the preparation of the stock solution, a handful number of Artemia salina
larvae (a species of brine shrimp) were placed and incubated for 24 hours at a
temperature between 25°C and 27°C under light.

It was discovered that up to a maximum dose level of 600 ug/mL, none of the
Pentapetes phoenicia extracts were toxic. Moreover, with an LC,  of 659.8 ng/
mL, the chloroform extract appeared to be moderately toxic. Hence, the study
indicates that Pentapetes phoenicia can be taken safely following the claims
stated traditionallys.

METHODOLOGY

To ensure a reliable and thorough literature review on P. phoenicea, several
steps were followed. First, we tried to conduct a comprehensive search of peer-
reviewed journal articles using keywords such as P. phoenicea, phytochemical
analysis, pharmacological activities, and therapeutic applications. Websites
like Google Scholar, PubMed, ResearchGate, ScienceDirect, and related
pharmaceutical journals were among the sources. Non-reviewed reports
and conference abstracts were not taken into account. Additionally, the
literature search did not include non-English journals. Besides, references
from the selected articles were scanned to locate further relevant studies. The
manuscript was written using Microsoft Word 2016 on an HP ProBook 450
G5, and tables were created in Word. This review compiles critical information
regarding the pharmacognostic properties, phytochemical composition,
therapeutic potential, reported biological activities, ethnopharmaceutical uses
and toxicity of Pentapetes phoenicea.

RESULTS and DISCUSSION

Despite being a relatively less familiar plant, P. phoenicea has been
traditionally used in various systems of medicine for treating various ailments
such as fever, snake bite, headache, rheumatic swelling, and hair lice in a
limited scale. The plant has been reported to possess phytochemicals such as
flavonoids, alkaloids, saponins, tannins, and steroids that may be responsible
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for its pharmacological activities. Only a few studies have demonstrated that
plant extracts can exhibit antipyretic, astringent, carminative, detoxicant,
anti-cancer, emollient, mucilaginous, anti-inflammatory, and thermogenic
properties. However, the scientific evidence supporting the efficacy and safety
of P. phoenicea remains limited and unsatisfactory, largely due to a lack of
rigorousness and diversity of research. For instance, toxicological reports in
pregnancy and for neonates are still not examined. Therefore, more studies
are needed to validate the ethno-medicinal uses of the plant and to explore
its potential as a source of novel drugs for human health. To compensate
for the dearth of the meticulousness of studies, we have also incorporated
theoretical and empirical data of phytochemical constituents of P. phoenicea
even when the researchers used different plants. Because the same constituent
will remain a potential candidate for the same therapeutic effects. Therefore,
the researchers would get diverse concepts and justified grounds to execute
several types of research to explore the numerous pharmacological activities
of plants. Such studies can facilitate the discovery of new therapeutic activity
of P. phoenicea. Alongside, the rigorous studies will enhance the possibility of
getting novel compounds in the future, and such compounds will enrich some
disease management system.
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