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Abstract

Mussaenda erythrophylla, a botanical treasure, has revealed numerous phar-
macological potentials warranting scientific investigation. The hydroalco-
holic extract of its leaves demonstrated dose-dependent analgesic, anti-
inflammatory, and antipyretic activities. Notably, the leaf extract exhibited
robust antioxidant activity, comparable to vitamin C, as evidenced by DPPH
and NO assays. Methanolic extracts of the plant showed promising in vitro
anthelmintic activity against earthworms. Additionally, root extracts in chloro-
form and ethanol significantly increased urine volume. Methanolic and ethyl
acetate extracts of the plant protected against CCl4-induced hepatotoxicity
in rats, as indicated by decreased serum enzyme levels. The plant extracts
also demonstrated anti-arthritic properties through proteinase inhibition and
denaturation assays. Ethanolic leaf extract showed potent anti-plasmodial
activity against P. falciparum, with minimal toxicity. Furthermore, the leaf
extract effectively inhibited carbon steel corrosion in a 1M HCl solution. Phyto-
chemical analysis of floral extracts revealed the presence of steroids and triter-
penoids.

Keywords: Herbal remedy; Analgesic; antioxidant; Anti-arthritic; Anti-plasmodial; Corrosion
inhibition

1 Introduction

Mussaenda erythrophylla, a semidecidu-
ous plant thriving in temperate and sub-
tropical regions, has been traditionally
employed in treating various ailments,
including leukoderma, eye problems,
dermal issues, tuberculosis, hyperbiliru-
binemia, ulcers, wounds, coughing, and
bronchial inflammations.! The plant’s

antioxidant properties are attributed to
its natural constituents, found in vari-
ous parts, such as bark, leaves, flowers,
roots, fruits, and seeds.? In traditional
medicine, crushed leaves and flowers are
applied topically to wounds, while the
glossy leaf-like bracts are used to pre-
pare a hair wash solution®. Ornamen-
tally, Mussaenda erythrophylla is valued
for its vibrant and long-lasting
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inflorescences.* In African and Asian traditional medicine,
this species is utilized to treat intestinal worms, eye infections,
body aches, diarrhea, dysentery, cough, and jaundice.” The
roots are also consumed as an appetizer and used to treat
acute gastroenteritis, laryngopharyngitis, and exhibit diuretic,
antiphlogistic, antifertility, and antitumor activities.”> The
Mussaenda genus is notable for its ease of growth, resistance
to severe cutting, and immunity to pests and diseases.®
Ayurvedic literature recommends the leaves for treating
arthritis.” Previous studies have investigated the effects of
temperature, rooting substrate type, propagation date, cutting
site, and 1H-indole-3-butyric acid on rooting in Mussaenda
erythrophylla.®

Mussaenda erythrophylla, a semideciduous plant with
diverse traditional uses, has garnered attention for its poten-
tial therapeutic applications. Despite its widespread use in
traditional medicine, a comprehensive understanding of its
pharmacological properties and bioactive compounds is lack-
ing. This review aims to investigate the current state of knowl-
edge on M. erythrophylla’s bioactivities, phytochemical com-
position, and potential therapeutic applications, with a spe-
cific focus on answering the following question: What are
the pharmacological effects and potential uses of M. erythro-
phylla?

Fig 1. Plant, Leaves, Florets, and Fruits of Mussaenda erythro-
phylla

2 Taxonomy

« Botanical Name: Mussaenda erythrophylla

o Author: Schumach & Thonn (1827).°

« Family: Rubiaceae

o English Names: Ashanti blood, Prophets tears, Red
mussenda, Tropical dogwood, Red flag bush, Virgin tree

Common Names:

o Bengali: Sadapatta

o Hindi: Bedina

o Konkani: Mithai phool
o Manipuri: Hanu rel

« Sinhalese: Mussendra
o Tamil: Vellaiyilai

o Telugu: Mussenda

o Sanskrit: Nagavalli

Other Names:

« Spanish: Flore de trapo

o Jamaica: Ashanti blood

o Puerto Rico: Colombina roja

o US Virgin Islands: Scarlet mussenda

o Thai: Khun ying arun daeng, Donya daeng
« French: Sang des Achantis

» Portuguese: Mussaenda-vermelha

Synonyms: Mussenda fulgens R.Br.ex Tendile, Mussenda
splendid Welw.*~!!

3 Description and Habitat

Mussaenda erythrophylla is a sprawling, multi-stemmed,
semi-deciduous shrub. It is often used in gardens and
landscape construction due to its open, somewhat scrambling
bushes. The leaves are elliptic to round, brilliant green to dark
green, and oppositely arranged. They are frequently visible
and pubescent. The fruit is a small, fleshy, somewhat elongated
berry with many seeds. The flowers are small and tubular,
borne in branching terminal panicles virtually continuously
throughout the year.?

Mussaenda erythrophylla is native to tropical Africa but has
been introduced to tropical and subtropical regions, where it
is grown as an ornamental. It can be found naturally in China,
India, French Polynesia, Fiji, South and Central America, the
West Indies, and other parts of the world.?

4 Methodology

o Literature Search: A comprehensive literature search
was conducted using various databases, including
PubMed, Scopus, and Google Scholar, to identify rel-
evant studies on Mussaenda erythrophylla. The search
terms used included "Mussaenda erythrophylla,” “phy-
tochemical analysis,” “bioactivities,” "therapeutic appli-
cations,” and “traditional uses””

o Inclusion and Exclusion Criteria: Studies were
included if they investigated the phytochemical com-
position, bioactivities, or therapeutic applications of
Mussaenda erythrophylla. Studies were excluded if they
were duplicates, reviews, or lacked sufficient data.

o Data Extraction: Relevant data were extracted from
the included studies, including information on the
plant’s phytochemical composition, bioactivities, and
therapeutic applications.

« Data Analysis: The extracted data were analyzed qual-
itatively to identify patterns, trends, and correlations.
The bioactivities of Mussaenda erythrophylla were cat-
egorized and discussed in relation to its potential ther-
apeutic applications.

o Quality Assessment: The quality of the included stud-
ies was assessed based on factors such as study design,

J Clin Biomed Sci 2025;15(3):156-162 157



Savitha et al., A review on medicinal value & pharmacologial profile of Mussaenda erythrophylla

sample size, and methodology. Studies with limitations
or biases were noted and considered in the interpreta-
tion of the results.

o Phytochemical Screening: Mussaenda erythrophylla
has been found to contain a diverse range of bioactive
compounds, including:

1. (a) Iridoids: Such as iridoid glycosides and aglycone.

(b) Saponins: Identified in hydroalcoholic extracts.

(c) Flavonoids: Including flavonol glucosides and
flavanoids.

(d) Phenolic acids: Such as 4-hydroxy-3-methoxy
cinnamic acid.

(e) Triterpenoids: Including pentacyclic triterpenes.

(f) Steroids: Such as 3-sitosterol.

(g) Essential oils: Identified in leaf extracts 216

o Phytochemical Analysis: Various studies have identi-
fied unique compounds in Mussaenda erythrophylla,
including:

1. (a) Cyclolanostene types: Identified in phytochemi-
cal analysis.
(b) Quinic acid derivatives: Identified in
dichloromethane/methanol extracts.
(c) Iso-coumarin and coumarin: Identified in
dichloromethane/methanol extracts >!2,

o Bioactive Compounds: The plant extracts have been
found to exhibit various bioactivities, including hepato-
protective and antioxidant properties, attributed to the
presence of:

1. (a) Flavanoids: Contributing to antioxidant activity.

(b) Triterpenes: Contributing to hepatoprotective
activity.

(c) Phytosterols: Contributing to antioxidant activ-
t17-19

ity

5 Pharmacological & Related scientific
studies of Mussaenda erythrophylla

Pharmacology is the critical study of how drugs are effective
and safe in treating, preventing, or diagnosing diseases. This
review comprehensively covers all the information on Mus-
saenda erythrophylla regarding its medicinal importance and
pharmacological activities. Scientific Explorations in Phar-
macology, Biotechnology and Material science are summa-
rized in Table 1 and illustrated in Figure 2.

5.1 Anti-Inflammatory Activity

Anti-inflammatory activity is crucial in pharmacology, as
anti-inflammatory drugs (AIDs) can help treat various con-
ditions, including Alzheimer’s, Parkinson’s, and rheumatoid
arthritis.! AIDs can also aid in wound healing and prevent
disease spread.

5.1.1 Acute Anti-Inflammatory Research

Using carrageenan-induced paw swelling in rats, the hydroal-
coholic extract of Mussaenda erythrophylla (HAME) was eval-
uated. Wistar rats were administered HAME at 200 and 400
mg/kg, and indomethacin at 10 mg/kg. The results showed
that HAME exhibited higher inhibition of 66% and 83% at the
two doses, respectively, compared to indomethacin, which
achieved 87% suppression.®

5.1.2 Chronic Anti-Inflammatory Research

HAME was also evaluated for its chronic anti-inflammatory
effects using the cotton pellet-induced granuloma method.
The results showed that HAME significantly suppressed
granulomatous tissue formation, demonstrating a robust
ability to prevent the exudative and proliferative phases of
granuloma development.®

5.2 Analgesic Activity

5.2.1 Peripheral Analgesic Activity

The peripheral analgesic activity of HAME was evaluated
using the acetic acid-induced writhing test in mice. The
results showed that HAME significantly decreased the num-
ber of writhes, with a maximum inhibition of 75.25% and
59.90% at 200 and 400 mg/kg, respectively.”

5.2.2 Central Analgesic Activity

The central analgesic activity of HAME was evaluated using
the hot plate method in mice. The results showed that HAME
produced a dose-dependent increase in latency time, with a
maximum inhibition of 76.24% and 42.65% at 200 and 400
mg/kg, respectively.”

5.3 Antipyretic Activity

The antipyretic activity of HAME was evaluated using the
yeast-induced pyrexia test in rats. The results showed that
HAME significantly reduced the rectal temperature, with a
maximum inhibition of 37.03 4- 0.010°C and 36.75 4 0.005°C
at 200 and 400 mg/kg, respectively.’

5.1 4 Antioxidant Activity

5.4.1 Nitric Oxide Scavenging Activity

The nitric oxide scavenging activity of HAME was evaluated
using the Griess reaction. The results showed that HAME
exhibited a dose-dependent increase in nitric oxide scaveng-
ing activity, with an IC50 value of 380 pg/ml.*>

5.4.2 DPPH Radical Scavenging Activity

The DPPH radical scavenging activity of HAME was evalu-
ated using the DPPH assay. The results showed that HAME
exhibited a dose-dependent increase in DPPH radical scav-
enging activity, with an IC50 value of 630 ug/ml. '
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5.5 Effective Green Corrosion Inhibitor of
Carbon Steel

The effectiveness of Mussaenda erythrophylla leaf extract
(MELE) as a corrosion inhibitor for carbon steel in 1M
HCI was evaluated using electrochemical techniques. The

Table 1. Summary of biological activities & their potential
applications of Mussaenda erythrophylla

results showed that MELE exhibited a maximum inhibition SI Solvent type P;“t of Pharmacological References
efficiency of 95% at a concentration of 400 mg/L. ' No plant Activity
1 Hydroalcohol =~ Leaves Anti- 5
5.6 Antimicrobial Activity inflammatory
activity
The antimicrobial activity of Mussaenda erythrophylla flower 2 Hydroalcohol ~ Leaves Analgesic activ-  °
extract was evaluated using the cup plate method. The results ity
showed that the extract exhibited significant antimicrobial 3 Hydroalcohol ~ Leaves Antipyretic 5
activity against Escherichia coli, Bacillus subtilis, and Staphy- activity
lococcus aureus.* 4 Ethanol Leaves Antioxidant 15
activity
5.7 Antihelminthic Activity 5 Ethanol Leaves Nitric oxide 1°
scavengin
The antihelminthic activity of Mussaenda erythrophylla root g s 16
. 6 Ethanol-Water ~ Leaves Corrosion
extract was evaluated using the earthworm assay. The results inhibitor
showed that the extract exhibited significant antihelminthic . -
. . . 1 7 Hexane, Flowers Antimicrobial
activity, with a maximum inhibition of 80.33% at a concen- iy
. 21 Methanol activity
tration of 100 mg/ml. . L ’
8 Ethyl Acetate, Roots Antihelminthic
. L. Methanol activity
5.8 Hepatoprotective Activity 9 Ethanol Leaves Hepatoprotective 2
The hepatoprotective activity of Mussaenda erythrophylla activity (Parac-
leaf extract was evaluated using the paracetamol-induced etamol)
liver damage model in rats. The results showed that the 10 Ethanol Leaves Antiplasmodial 2
extract exhibited significant hepatoprotective activity, with a activity
maximum inhibition of 73.33% at a dose of 200 mg/kg. ** 11 Ethanol Leaves Photosynthesis %
of silver
5.9 Antiplasmodial Activity nanoparticles
12 Chloroform, Roots Diuretic activity 24
The antiplasmodial activity of Mussaenda erythrophylla stem, Ethanol
petal, and leaf extracts was evaluated using the Plasmodium 13 Ethyl Acetate, Roots Hepatoprotective 25
lactate dehydrogenase (pLDH) assay. The results showed that Methanol activity (CCl4)
the ethanolic leaf extract exhibited the highest antiplasmodial 14 Acetone-water  Leaves In vitro anti- 26
activity, with an IC50 value of 3.74 ug/ml. ! arthritic activity
. . i 15 Ethyl acetate, Stem In vitro antiox- %7
5.10 Photosynthesis of Silver Nanoparticles Methanol idant and free
The photosynthesis of silver nanoparticles using Mussaenda iridlacftlijictaveng-
erythrophylla leaf extract was evaluated. The results showed 16  Methanol L I 8 ) Y . 58
that the extract exhibited a clear peak at 414 nm, indicating ethano caves i?itVl ro cytotox-
the formation of silver nanoparticles. The nanoparticles Y ) 29
. : . . . 17 Water Stem Mass  cloning
were characterized using various spectroscopic techniques, via somatic
including FTIR, EDAX, XRD, and PCS.* :
embryogenesis
18 Ethanol Chlo- Leaves, Anti- 30
roform stem urolithiatic
activity
J Clin Biomed Sci 2025;15(3):156-162 159



Savitha et al., A review on medicinal value & pharmacologial profile of Mussaenda erythrophylla

Fig 2. Diverse biological activities of Mussaenda Erythrophylla

6 Discussion

6.1 Bioactivities of Mussaenda erythrophylla

Mussaenda erythrophylla exhibits a range of bioactivities,
including anti-inflammatory, analgesic, antipyretic, antiplas-
modial, anthelmintic, diuretic, anticancer, and antibacterial
properties.

6.2 Mechanisms of Action

The plant’s bioactivities are attributed to its diverse range of
phytochemicals, including squalene, phytol, 5-sitosterol, oleic
acid amide, and quinic acid. These compounds may interact
with various molecular targets, such as enzymes, receptors,
and signaling pathways, to exert their effects.

6.3 Critical Evaluation

While the bioactivities of Mussaenda erythrophylla are
promising, further research is needed to fully understand
its mechanisms of action, potential therapeutic applications,
and safety profile. Some studies have limitations, such as
small sample sizes or inadequate controls, which may impact
the reliability of the findings.

6.4 Future Directions

Future studies should investigate:

1. The exact mechanisms of action underlying each
bioactivity.

2. Optimized dosing regimens and delivery methods to
enhance efficacy and bioavailability.

3. The potential interactions between M. erythrophylla
and other medications or health conditions.

6.5 Therapeutic Potential

Mussaenda erythrophylla’s diverse range of bioactivities
makes it a promising candidate for various therapeutic appli-
cations, including pain management, infectious diseases, and
cancer treatment. However, further research is needed to
confirm its efficacy and safety in humans.

7 Conclusion

This review highlights the remarkable potential of Mussaenda
erythrophylla, with its diverse range of bioactivities and thera-
peutic applications. The plant’s antiplasmodial, anthelmintic,
diuretic, anticancer, and antibacterial properties make it a
promising candidate for treating various diseases. Notably,
its hydroalcoholic extract has demonstrated strong analgesic,
anti-inflammatory, and antipyretic properties.
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Practical Implications: M. erythrophylla could be
explored as a natural remedy for pain management, liver-
related diseases, and other conditions. Its therapeutic value
could be further enhanced through standardization of
extracts and dosing regimens.

Future Research Directions: Future studies should focus
on:

1. Clarifying the exact mechanisms behind M. erythro-
phylla’s pharmacological actions.

2. Investigating its therapeutic applications in clinical
settings.

3. Conducting further phytochemical analysis to identify
potential lead compounds.

Policy Relevance: Policymakers could consider supporting
further research on M. erythrophylla to develop evidence-
based guidelines for its use in traditional medicine.
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