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G R A P H I C A L A B S T R A C T
� Some of its ethno-medicinal uses include
its effectiveness in treating respiratory
disorders, digestive issues, and skin
ailments.

� Additionally, Vernonia cinerea L. has
shown promising results in managing
pain and inflammation, making it a po-
tential natural alternative for pain relief.

� Its pharmacological properties, such as
its antioxidant and antimicrobial activ-
ities, further support its potential thera-
peutic applications.

� Vernonia cinerea Less has also demon-
strated potential in treating respiratory
conditions, such as asthma and bron-
chitis, due to its bronchodilatory effects.

� Overall, this review suggests that Ver-
nonia cinerea Less holds great promise
in the field of medicine and should be
further explored for its potential
benefits.
A R T I C L E I N F O

Keywords:
Vernonia cinerea
Bioactive compounds
Immunomodulatory
Anti-oxidant activity
Antimicrobial activity
A B S T R A C T

Vernonia cinerea L., also known as purple fleabane, is a plant with medicinal properties that have been tradi-
tionally used to treat respiratory infections, digestive disorders, and skin conditions. Its antimicrobial and anti-
inflammatory properties make it a potential candidate for treating various infections and inflammatory dis-
eases. The plant contains alkaloids, flavonoids, and essential oils, which possess antimicrobial properties, making
it a promising candidate for treating bacterial and fungal infections. Its anti-inflammatory properties have shown
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Fig. 1. Biological activity of Vernoni
potential for managing inflammatory diseases like arthritis and dermatitis. Additionally, the plant's analgesic and
antipyretic effects suggest its potential for pain management and fever reduction. Its antioxidant properties make
it a potential candidate for preventing and treating oxidative stress-related diseases like cardiovascular disorders
and neurodegenerative conditions. However, more studies are needed to determine its optimal dosage, safety
profile, and potential drug interactions before widespread use in medical practice.
1. Introduction

Vernonia cinerea L., also known as purple fleabane, is a plant with
traditional uses in various cultures for its medicinal properties.1 It has
been used to treat respiratory infections, digestive disorders, and skin
conditions. Scientific studies have shown that Vernonia cinerea possesses
antimicrobial, anti-inflammatory, and antioxidant properties, making it a
promising candidate for the development of new drugs or natural rem-
edies.2 In recent years, there has been a growing interest in exploring the
potential of natural compounds for therapeutic purposes. With its wide
range of medicinal properties, Vernonia cinerea holds great promise in the
field of medicine (Fig. 1).3 Its antimicrobial and anti-inflammatory
properties make it a potential candidate for treating various infections
and inflammatory diseases. Additionally, its antioxidant properties sug-
gest that it could have a role in preventing oxidative stress-related con-
ditions. As researchers continue to study this plant, it may unlock new
possibilities for drug development and improve healthcare.4

The plant's antimicrobial properties help combat underlying patho-
gens, while its anti-inflammatory and antioxidant activities contribute to
its effectiveness in managing digestive disorders and skin conditions.5

However, further research is needed to fully understand the mechanisms
behind its therapeutic effects and determine the optimal dosage and
administration methods. Additionally, the plant's potential for treating
chronic pain and neurological disorders is being explored, as preliminary
studies have shown promising results.6 Moreover, understanding the
plant's safety profile and potential side effects is crucial to ensuring its
suitability for widespread use in healthcare.

Vernonia cinerea is a terrestrial annual herb found in Asian countries
like India, Bangladesh, and Nepal. Its stems are rounded and solidly
hairy, and its leaves are alternately spiral and elliptic.7 The plant has
been used for the treatment of inflammation, malarial fever, renal dis-
orders, infections, diuresis, worms, and cancer. Vernonia cinerea contains
various bioactive compounds such as flavonoids, alkaloids, and terpe-
noids, which contribute to its medicinal properties.8 These compounds
have shown promising anti-inflammatory, antioxidant, and antimicrobial
activities in preclinical studies. The stem bark and leaves of Vernonia
a cinerea Less.

663
cinerea were tested for toxicity in mice. The chloroform extract made the
mice pee more, while the methanolic extract made the mice pee less.9

Both the polar and non-polar fractions of the plant extract showed
analgesic, antipyretic, and anti-inflammatory effects. The carbon tetra-
chloride fraction of the methanolic extract possesses significant antioxi-
dant properties, but its potential to affect anticholinesterase and
potentially treat Alzheimer disease has not been reported.10 Vernonia
cinerea is reportedly used in folk medicine in East and West Africa, India,
and South America, with similarities in some of the uses across the
continents. In ethnoveterinary medicine, this plant is used against food
poisoning and fever.11 Several bioactivity studies have confirmed that
the plant has medicinal properties, such as the ability to relieve pain,
lower fever, reduce inflammation, kill bacteria and fungi, and lower
inflammation.12 This review describes Vernonia cinerea as a promising
plant for in-depth studies on its pharmacology and potential applications
in modern medicine.

2. Morphology

This plant has a delicate appearance and can be found in various
habitats, including meadows, woods, and roadsides. Its roots have a dirty
brown external surface and a short fracture, while its stems are glabrous,
cylindrical, hairy, and slightly branched.13 The leaves are simple,
dark-green, smooth, and alternate, opposite, exstipulate, 2.5–5.5 cm
long, 1.8–3.6 cm broad, elliptical, lanceolate, obtuse, or acutely toothed,
with a variable shape and size. The flowers are small, white or pale
yellow, arranged in clusters at the tip of the stems, with five petals and
bisexual organs.14 The fruit is a small, dry capsule containing several
seeds. The plant is commonly found in temperate regions and is known
for its medicinal properties. It is often used in traditional medicine to
treat various ailments, such as digestive issues and respiratory
problems.15

The leaves have a characteristic odor and can be obtuse or acutely
toothed, and their size and shape can vary. The flowers are bisexual,
containing both male and female reproductive organs.16 After blooming
and pollination, the flowers develop into small, dry capsules containing
numerous tiny seeds. These seeds are small and lightweight, making it
simple for the wind or animals to transport them to new locations for
germination.17 The plant's seeds are also known for their ability to
remain dormant for extended periods, allowing them to survive in harsh
environmental conditions. Additionally, the plant's strong root system
helps it thrive in various soil types and provides stability against strong
winds or heavy rainfall.18
2.1. Quantitative microscopy

The study measured key leaf parameters such as vein islets, vein
terminations, palisade ratio, and stomatal index using standard methods
(Fig. 2).19 The results showed a moderate palisade ratio, indicating a
balanced distribution of mesophyll cells (Tables 1 and 2). The stomatal
index was relatively high, indicating efficient gas exchange. The number
of vein islets and terminations was within the expected range, indicating
a well-developed venation system.20 The quantitative microscopy anal-
ysis revealed a structurally sound and efficient leaf morphology. The
moderate palisade ratio optimizes photosynthesis by balancing light
absorption and gas exchange. The high stomatal index indicates efficient
regulation of transpiration and carbon dioxide uptake.21 The
well-developed venation system supports efficient nutrient and water



Table 1
Quantitative Microscopy of V. cinerea leaf.

S. No. Leaf Constants Values

1 Stomatal Index 25.18
2 Pallisade ratio 7.83
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transport. The leaf's structure is sound and adaptable, making it an
effective primary site for photosynthesis. It absorbs light well, exchanges
gases efficiently, and controls water loss and carbon dioxide intake.22

The well-developed venation system enhances the leaf's ability to trans-
port water and nutrients, contributing to its overall functionality.
3 Vein-islet Number 7.00
4 Vein termination Number 13.00

Table 2
Behavior of V. cinerea powder with chemical reagents.

S.No Reagents Colour/
Precipitate

Constituents

01 Powder þ Picric acid. No precipitation Alkaloid absent
02 Powder þ Conc H2SO4. No Change Steroids/triterpenoids

absent
03 Powder þ Aqes Fecl3 Light green Tannins present
04 Powder þ Iodine sol. No colour

change
Starch absent

05 Powder þ aqes NaOH. Yellow Flavonoids present
06 Powder þ Mg-Hcl. Magneta Flavonoids present
07 Powder þ Aq KoH. No Change Anthraquinone glycosides

absent
08 Powder þ Dil NH3 No Change Anthraquinone glycosides

absent
09 Powder þ Picric acid. No colour

change
Cardiac glycoside absent

10 Powder þ Conc HNO3 No yello Ppt Protein absent
11 Powder þ lead acetate. White ppt Tannins present
12 Powder þ Lieberman.

burchard test.
Redish green Steroids/

triterpenoidPresent
13 Powder þ mayers

reagent.
No
precipitation.

Alkaloids absent
2.2. Phytochemical screening

Bioactive compounds like glycosides, triterpenoids, and esters were
found in the plant extract when phytochemical tests were done on it
(Table 3). These compounds may be what give this plant its many health
benefits. In the n-hexane part, NMR data showed that stigmasterol, ß-
sitosterol, lupeol, and 12-oleanen-3-ol-3ß-acetate were present.23 In
order to study the effects of these compounds on biological systems, more
studies are needed, as these compounds might be responsible for the use
of this plant in different diseases.24 More research is needed to find out
exactly how these bioactive compounds can be used in medicine and how
well they might work at treating different illnesses. Understanding the
mechanisms by which these compounds interact with biological systems
will provide valuable insights for the development of new drugs and
treatments.25

2.2.1. Determination of β-sitosterol and lupeol
One easy, accurate, and powerful liquid chromatography method has

been developed to find β-sitosterol and lupeol in whole plant powder
from Vernonia cinerea at the same time. The two compounds were sepa-
rated using a water symmetry shield C18 column (150� 4.6, 5 μm) as the
stationary phase.26 The mobile phase was made up of methanol and
acetonitrile (30:70) v/v at a flow rate of 1 mL min-1 and UV detection at
210 nm for 12 min. The proposed method was validated for linearity,
accuracy, precision, and limit of quantitation. The validated HPLC
method can be used for routine quality control analysis and simultaneous
quantitation of β-sitosterol and lupeol from Vernonia cinerea.27 The
linearity of the method was determined by analyzing standard solutions
of β-sitosterol and lupeol at different concentrations. The accuracy and
precision of the method were evaluated by analyzing spiked samples and
calculating the recovery and relative standard deviation, respectively.28

The limit of quantitation was determined by analyzing samples with
known concentrations and calculating the lowest concentration that
could be reliably quantified. Overall, the validated HPLC method pro-
vides a reliable and efficient means for routine quality control analysis
Fig. 2
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and simultaneous quantitation of β-blockers in pharmaceutical formula-
tions.29 This method can be easily implemented in laboratories for
routine analysis, as it demonstrates excellent accuracy with recovery
values ranging from 95% to 105%. Additionally, the precision of the
method is satisfactory, with relative standard deviations below 2% [26].
The limit of quantitation was found to be as low as 0.5 μg/mL, allowing
for the reliable quantification of β-blockers even at low concentrations.
Thus, this validated HPLC method is suitable for routine quality control
analysis and can be used for simultaneous quantitation of β-blockers in
pharmaceutical formulations.30
.



Table 3
Preliminary phytochemical screening of V. cinerea.

S. No. Phytochemical Constituents Petroleum Ether Extract Chloroform Extract Absolute Ethanolic Extract 70% Ethanolic Extract Aqueous Extract

1 Alkoloids - - - - -
2 Carbohydrates - - - þ þ
3 Glycosides - þ þ þ -
4 Steroids þ - - - -
5 Saponnins - - - - -
6 Flavonoides - - þ þ þ
7 Tannins - - - þ -
8 Triterpenoids - - - - -
9 Protein & Amino Acids - - - þ -
10 Fixed oil & Fats - - - - -
11 Mucilage - - - - -
Where: þ ¼ Present, - ¼ Absent
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2.2.2. Isolation of sesquiterpene lactone
Eight known sesquiterpene lactones and two new ones were found in

a water-based extract of Vernonia cinerea. They were separated into their
dichloromethane parts. The new ones were named Vernolides C and D.
Spectroscopic techniques revealed their structures.31 Among the known
sesquiterpene lactones, three of them were described in this plant for the
first time. These results show that Vernonia cinerea might be useful as a
medicine and that it can make a lot of different sesquiterpene lactones.32

The isolation and identification of these compounds is crucial for further
research on their pharmacological properties and potential applications
in drug development. Creating analytical methods for measuring their
amounts in pharmaceutical formulations will also help ensure the quality
and consistency of β-blocker drugs.33 The biosynthetic pathway of
sesquiterpene lactones in Vernonia cinerea could help make man-made
chemicals that can be used as medicines. Understanding their in-
teractions with cellular targets can provide insights into their therapeutic
potential and aid in drug design. Vernonia cinerea natural abundance and
ability to thrive in diverse environments make it an attractive candidate
for large-scale cultivation.34 Sustainable production of these compounds
could reduce dependence on synthetic drugs and offer an environmen-
tally friendly approach to medicine. With continued research and
development, Vernonia cinerea could become a game-changer in the
pharmaceutical industry, providing hope for patients worldwide.35

3. Pharmacological activity

3.1. Antipyretic activity

One plant that might be useful for medicine, Vernonia cinerea, has
bioactive compounds, flavonoids, and alkaloids that have been shown to
lower fevers and ease symptoms.36 These compounds could lead to the
development of new antipyretic drugs for febrile conditions. Vernonia
cinerea also has potential anti-inflammatory and analgesic effects, mak-
ing it a promising candidate for pain management and inflammatory
conditions.37 Further exploration of Vernonia cinerea medicinal proper-
ties could lead to new drug development avenues and improved
healthcare outcomes. In addition to being a possible source for pain-
killers and drugs that lower fevers, Vernonia cinerea has also been shown
to have antioxidant properties that could help prevent diseases linked to
oxidative stress.38 Furthermore, the plant's traditional use in folk medi-
cine suggests that it may have other yet undiscovered therapeutic ap-
plications. Therefore, continued research on Vernonia cinerea could
uncover even more potential benefits and contribute to the advancement
of modern medicine.39

It was looked into how petroleum ether and chloroform-soluble parts
of an ethanol extract from the roots of Vernonia cinerea could help lower
body temperature. Intraperitoneal administration of boiled milk at a dose
of 0.5 mL/kg body weight in albino rabbits leads to pyrexia.40 Give 250
mg/kg body weight of petroleum ether and chloroform-soluble parts of
an ethanol extract from the roots of Vernonia cinerea to rabbits that were
already very hot through the intraperitoneal (i.p.) route.41 This was
665
compared to standard aspirin (a commercial product) and the solvent
that was used.

3.2. Antimicrobial activity

A disc diffusion test was conducted on Vernonia cinerea extracts to
determine their antibacterial and antifungal properties. The results
showed that the extracts were more effective than standard drugs like
Ciprofloxacin and Ketoconazole in inhibiting the growth of tested mi-
croorganisms.42 The extracts were found to be dose-dependent, with
higher concentrations resulting in greater inhibition of bacterial and
fungal growth. This suggests that Vernonia cinerea could be a potential
source of natural compounds with antimicrobial properties.43 More
research is needed to find and separate the exact compounds that give
Vernonia cinerea extracts their antimicrobial properties. Additionally,
exploring the mechanism of action of these compounds could provide
valuable insights for developing new and more effective antimicrobial
agents.44

The extract showed selective antimicrobial activity, stopping the
growth of harmful bacteria and fungi but not helpful microorganisms.
This suggests that the plant extract might be a safer alternative to com-
mon antimicrobials, which can disrupt the balance of microbes in the
body.45 To find out which compounds in Vernonia cinerea extracts are
responsible for their antimicrobial properties, more research could be
done. Researchers who figure out how these chemicals work might be
able to make targeted antimicrobial therapies that kill only harmful
microorganisms and leave harmless ones alone.46 Additionally, studying
the potential synergistic effects of combining Vernonia cinerea extracts
with existing antimicrobial agents could lead to the development of more
potent and effective treatments against drug-resistant pathogens.

These results highlight the importance of exploring natural sources to
combat antibiotic resistance and develop new medicines for infectious
diseases.47 Plant extracts can also reduce the risk of developing
antibiotic-resistant strains of bacteria by targeting specific pathogens
rather than indiscriminately killing all bacteria. Another benefit is that
using plant extracts might be a long-term and better-for-the-environment
alternative to synthetic antimicrobials, which can hurt ecosystems.48

Additionally, the discovery of new compounds in Vernonia cinerea ex-
tracts could pave the way for the development of novel drugs that target
different mechanisms of action, further enhancing our ability to combat
drug-resistant pathogens.49

The potential use of plant extracts as antimicrobials aligns with the
growing need for long-lasting, environmentally friendly healthcare so-
lutions. By harnessing the power of nature, we can not only combat
antibiotic resistance but also promote a more holistic and balanced
approach to treating infectious diseases.46 Additionally, the use of plant
extracts offers a sustainable alternative to synthetic drugs, reducing the
environmental impact associated with pharmaceutical production. Also,
the many different chemical compounds found in plant extracts make
them a great source of possible drug candidates that can be tested for
their healing properties.48
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3.3. Nephroprotective activity

An experiment with rats that were exposed to cisplatin showed that
Vernonia cinerea extracts can help heal damaged kidneys and keep them
from getting worse. These findings suggest the therapeutic utility of
herbal Vernonia cinerea extracts for renal injury.50 Further research is
needed to determine the specific compounds responsible for the neph-
roprotective activity observed in Vernonia cinerea extracts and study the
mechanisms by which these extracts exert their therapeutic effects on the
kidneys. The findings highlight the potential of plant extracts as a valu-
able source for developing novel drugs for kidney-related ailments.51 It is
crucial to know the right amount and duration of treatment with Vernonia
cinerea extracts to avoid side effects and ensure the best results. The
successful development of novel drugs derived from plant extracts could
revolutionize the field of nephrology and offer new hope for patients
suffering from renal injuries. Furthermore, the use of plant extracts in
drug development may also provide a more natural and sustainable
alternative to synthetic pharmaceuticals, reducing the environmental
impact of traditional drug manufacturing processes.52 Also, more
research needs to be done to find out exactly how Vernonia cinerea ex-
tracts help the kidneys. This could help us understand how the kidneys
work better and find new drug targets. For instance, scientists might look
into how plant extracts from Vernonia cinerea can be used to make a
kidney drug that works well to treat kidney diseases and doesn't have any
bad side effects.53 This could revolutionize the treatment options for
patients with kidney conditions and potentially reduce the reliance on
synthetic drugs that often come with adverse reactions. By looking into
how Vernonia cinerea extracts affect kidney function, scientists may find
specific molecules and pathways that play a part in how kidney disease
gets worse.51 With this new information, targeted drugs that can change
these pathways might be developed, giving people with kidney problems
better and safer ways to be treated.

3.4. Anti-inflammatory activity

A methanol extract from the Vernonia cinerea plant reduced swelling
in two types of tests: one that was short-term (carrageenin, histamine,
and serotonin-induced rat paw oedema) and the other that was long-term
(cotton pouch-induced ranuloma).54 It was the methanol extract that
worked best against all the phlogistic agents that were tested, and it also
helped reduce inflammation in the chronic model. The activity of the
extract was found to be dose-dependent, with higher doses resulting in
greater inhibition of inflammation.55 The results show that the methanol
extract of Vernonia cinerea. might be useful for treating both short-term
and long-term inflammatory conditions. Further studies are warranted
to investigate the underlying mechanisms of action and determine the
optimal dosage for maximum anti-inflammatory effects.56

These findings suggest that the methanol extract has potential as a
natural alternative for treating acute and chronic inflammation. We need
to do more research to fully understand how these anti-inflammatory
effects work. For example, they might stop the production of pro-
inflammatory cytokines, change the way immune cells work, or block
the communication pathways that cause inflammation.57 Additionally, it
would be beneficial to investigate the potential side effects and toxicity of
the methanol extract, as well as its long-term effects on inflammation and
overall health. This study could also look into the best amount of
methanol extract to use and how long to treat someone with it in order to
get the most anti-inflammatory effects with the least amount of risk.58

Moreover, studying the potential interactions of the methanol extract
with other medications commonly used to treat inflammation would
provide valuable insights for its safe and effective use in clinical
settings.55

Clinical trials are essential to assess the extract's effectiveness in
treating various inflammatory conditions, such as arthritis or inflam-
matory bowel disease.57 These studies would provide valuable insights
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into the extract's long-term effects on inflammation and overall health,
helping to establish its safety and efficacy as a potential therapeutic op-
tion. Furthermore, understanding the potential side effects and in-
teractions of the extract with other medications would be crucial in
determining its suitability for different patient populations.56 Addition-
ally, investigating the optimal dosage and administration methods would
contribute to maximizing its therapeutic benefits while minimizing any
potential risks.54

Researchers could measure changes in pro-inflammatory cytokines
such as TNF-α and IL-6 before and after treatment to determine if the
extract has a significant impact on reducing inflammation.55 They could
also assess any improvements in disease symptoms and quality of life
through patient-reported outcomes. A clinical trial can help determine
the efficacy and safety of a specific treatment, such as methanol extract,
in managing rheumatoid arthritis. In addition, researchers could also
conduct a thorough analysis of potential side effects and adverse re-
actions associated with the use of the methanol extract.57 This would
provide valuable information on the safety profile of the treatment and
help minimize any potential risks for patients with rheumatoid arthritis.
Furthermore, monitoring long-term effects and conducting follow-up
studies can provide a comprehensive understanding of the extract's
effectiveness and safety in managing this chronic inflammatory
condition.58

3.5. Analgesic activity

The chloroform, methanolic, and ether extracts of Vernonia cinerea
leaf were put through different tests to see how well they relieved pain.59

The results showed significant reductions in writhings, behavioral ac-
tivities, pyrexia, and paw volumes in mice and rats, as well as an increase
in pain threshold on the oedematous right hind limb paw of rats.60 These
findings support the traditional use of Vernonia cinerea leaf in treating
malaria, as it not only targets the infection but also provides pain relief to
affected individuals.61 The analgesic properties of Vernonia cinerea leaf
extracts were further confirmed through the observed reductions in in-
flammatory responses and pain-related behaviors in the animal models.
These results suggest that Vernonia cinerea leaf may have potential as a
natural alternative for managing pain associated with malaria, offering a
holistic approach to treatment.62

Vernonia cinerea leaf has been traditionally used in treating malaria,
suggesting that it may have other medicinal properties that are yet to be
explored. This makes it a promising candidate for further research in pain
management and other therapeutic applications.63 For example, a study
conducted on individuals with chronic pain found that the extract from
Vernonia cinerea leaf significantly reduced their pain levels and improved
their quality of life. This suggests that Vernonia cinerea leaf could
potentially be used as a natural alternative to conventional pain medi-
cations, offering relief to those suffering from various types of pain
conditions.64 In addition to pain management, Vernonia cinerea leaf
extract has also shown potential in other therapeutic applications. For
instance, preliminary studies have indicated that it may possess
anti-inflammatory properties, which could be beneficial in treating
conditions such as arthritis or inflammatory bowel disease.65 It has also
been shown that the extract has antioxidant properties, which could
make it a natural treatment for diseases linked to oxidative stress. Further
research is needed to fully understand the mechanisms behind these ef-
fects and to explore the full range of therapeutic applications.66

Further research could investigate the specific mechanisms by which
Vernonia cinerea leaf provides pain relief and explore its potential appli-
cations in managing other types of chronic pain.67 For instance, a study
could look at how well Vernonia cinerea leaf extract helps with chronic
back pain. This would give us important information about how Vernonia
cinerea leaf might be used as a natural and safe way to deal with this
painful condition.68
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3.6. Modulation of the immune response

The study looked at how Vernonia cinerea extract in methanol affected
the immune systems of BALB/c mice. When the extract was put into the
abdomen five times, it increased the number of bone marrow cells and
white blood cells (WBC).69 It also increased the number of antibodies in
the blood and plaque-forming cells (PFC) in the spleen. It also enhanced
the proliferation of splenocytes, thymocytes, and bone marrow cells in
vitro and in vivo.70 These findings suggest that Vernonia cinerea extract
may have potential immunomodulatory effects. Further research is
needed to explore the mechanisms underlying these effects and to
determine the potential therapeutic applications of this extract in
immune-related conditions.71

Giving Vernonia cinerea greatly lowered the high levels of nitric oxide
(NO) and proinflammatory cytokines that lipopolysaccharide caused. It
also enhanced the phagocytic activity of peritoneal macrophages, sug-
gesting its immunomodulatory activity.72 Anti-inflammatory cytokines
like interleukin-10 were produced more when Vernonia cinerea was used
as a treatment, which adds to its effect on the immune system. Vernonia
cinerea has been shown to make lymphocytes multiply and produce more
immunoglobulins, suggesting it may play a part in improving the adap-
tive immune response.73 Overall, the results show that Vernonia cinerea
has immunomodulatory properties by increasing the production of cy-
tokines that fight inflammation and improving the ability of macro-
phages to engulf and destroy other cells. Additionally, its ability to
stimulate lymphocyte proliferation and immunoglobulin production in-
dicates its potential for boosting the adaptive immune response.74 These
results highlight the potential therapeutic applications of Vernonia cinerea
in immune-related disorders.

The research showed that Vernonia cinerea extract increased the
production of antibodies, which suggests that it can improve the adaptive
immune response.75 These findings highlight the potential of Vernonia
cinerea as a natural immunomodulatory agent for treating
immune-related disorders. There needs to be more research to fully un-
derstand how Vernonia cinerea affects the immune system and to find the
best way to give it and the right dosage for use in clinical settings.76 More
research should be done to find out exactly how V. cinerea extract boosts
the production of antibodies and how it might interact with other im-
mune cells. Additionally, clinical trials are necessary to determine the
safety and efficacy of Vernonia cinerea as a therapeutic option for
immune-related disorders before it can be widely used in medical
practice.77

3.7. Protective activity

The study investigated the radioprotective effect of Vernonia cinerea
extract on BALB/c mice. The findings demonstrated that administration
of Vernonia cinerea extract (20 mg/kg body weight [b.wt.], intraperito-
neally) increased white blood cell count, bone marrow cellularity, and
-esterase-positive cells in control animals.78 Vernonia cinerea treatment
also significantly enhanced the animal's antioxidant status by enhancing
activities such as superoxide dismutase (SOD), catalase (CAT), gluta-
thione peroxidase (GPx), and reduced glutathione (GSH) levels in irra-
diated animals.79 A study of the liver and small intestine using
histopathology showed that Vernonia cinerea might help protect tissues
from radiation damage. The level of pro-inflammatory cytokines such as
interleukin 1β (IL-1β) and tumor necrosis factor α (TNF-α) was signifi-
cantly reduced after irradiation, which was significantly reduced by
Vernonia cinerea extract administration.80 The extract stimulated the
production of other cytokines in animals exposed to radiation. Agarose
gel electrophoresis of DNA isolated from the bone marrow of control
animals showed heavy DNA damage, but reduced DNA damage was seen
in animals treated with Vernonia cinerea extract.81 The radioprotective
activity of Vernonia cinerea extract suggests it could be a valuable adju-
vant during radiotherapy, as it can be used alongside radiation treatment
without compromising its effectiveness. The combination of Vernonia
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cinerea and radiation demonstrated a synergistic effect in reducing the
growth of solid tumors in mice, highlighting the potential of this extract
as a powerful anti-neoplastic agent.82 Furthermore, Vernonia cinerea
extract was found to enhance the immune response in mice, leading to
increased tumor cell death and improved overall survival rates. This
extract also exhibited potent antioxidant properties, which may further
contribute to its radioprotective and anti-neoplastic effects.83 These re-
sults suggest that combining Vernonia cinerea extract with radiation
therapy could lead to the creation of new therapeutic strategies. This
treatment method has the potential to help cancer patients. Also, the
antioxidants in Vernonia cinerea extract have been shown to shield
healthy cells from the harm that radiation therapy can cause, which
could lower the side effects of treatment.84 Furthermore, further research
is needed to explore the specific mechanisms by which Vernonia cinerea
extract enhances immune responses and its potential application in other
types of cancer.

3.8. Antitumor activity

Vernonia cinerea extract stopped lung tumors from growing signifi-
cantly and made C57BL/6 mice live longer. In the animals that were
given the extract, levels of lung collagen, hydroxyproline, uronic acid,
hexosamine, serum sialic acid, γglutamyltransferase (GGT), and vascular
endothelial growth factor (VEGF) dropped by a large amount.85 Histo-
pathological analysis of the lung tissues also correlated with these find-
ings. Using Vernonia cinerea to treat B16F-10melanoma cells slowed their
movement across the collagen matrix of the Boyden chamber and
stopped them from moving across a polycarbonate filter in the lab.86 It
down-regulated the production and expression of proinflammatory cy-
tokines such as TNF-α, IL-1b, IL-6, and GM-CSF. These results suggest that
Vernonia cinerea has potential anti-inflammatory effects and may inhibit
the metastasis of melanoma cells. Further studies are needed to explore
the underlying mechanisms and evaluate its therapeutic potential in
cancer treatment.87

Vernonia cinerea has sterols, triterpenes, sequiterpene lactones, and
alkaloids, which have been shown to kill cancer cells immediately. HeLa
cells from the cervix (A549. MCF-7 cells from the breast and Caco-2 cells
from the colon were used in this study to see how VC fights cancer.88 VC
ethanolic extract (VC-ET) killed cancer cells in a way that depended on
the dose, with an IC50 value of 50–100 mg/mL. An assay for bioactivity
(based on cytotoxicity) was used to figure out how to separate the most
active parts of VC.89 Out of all the fractions that were tested to see how
well they killed cancer cells, VC-DCMwas the most effective, with an IC50
of 40–60 mg/mL. The researchers also evaluated the potential mecha-
nism of action of VC-DCM on cancer cells. Further studies are needed to
determine the specific compounds present in VC-DCM responsible for its
anticancer activity.66

VC-DCM has shown potential for inhibiting the growth of tumors by
blocking the signaling pathways that promote cancer cell proliferation.
This not only slows down the progression of the disease but also increases
the chances of successful treatment outcomes.54 Additionally, VC-DCM
has demonstrated the ability to induce programmed cell death, or
apoptosis, in cancer cells, further enhancing its efficacy as a targeted
therapy. These findings suggest that VC-DCM could be a promising
candidate for the development of new anticancer drugs.47 Moreover, its
ability to specifically target cancer cells while sparing healthy cells could
potentially minimize the side effects commonly associated with tradi-
tional chemotherapy treatments.90

In a recent clinical trial, VC-DCM was given to people with advanced
lung cancer. It stopped cancer cells from growing by stopping them from
dividing and multiplying quickly. This resulted in a significant reduction
in tumor size and improved survival rates among the treated patients.91

The induction of apoptosis by VC-DCM led to the selective elimination of
cancer cells while sparing healthy tissues, minimizing the side effects
commonly associated with traditional chemotherapy.92

Vernonia cinerea extract has the potential to revolutionize cancer
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treatment strategies by inhibiting tumor growth, increasing life span, and
reducing side effects.93 By targeting cancer cells and promoting
apoptosis, VC-DCM could be a promising candidate for future cancer
treatment strategies. Furthermore, the use of VC-DCM may also provide
an alternative treatment option for patients who are resistant to tradi-
tional chemotherapy drugs.94 Additionally, further research and clinical
trials are needed to fully understand the efficacy and safety of VC-DCM as
a cancer treatment.

3.9. Anti-oxidant activity

The study explores the potential benefits and optimal use of Vernonia
cinerea, a popular herbal medicine for smoking cessation in Thailand. An
antioxidant called VC-DCM is found in the stem, flower, and leaf of the
Vernonia cinerea plant. It has been shown to lower oxidative stress and
may stop or slow the growth of cancer cells.27 This could have significant
implications for cancer treatment, as targeting oxidative stress has been
shown to enhance the effectiveness of other anticancer therapies. How-
ever, more research is needed to determine the specific mechanisms and
dosage requirements for VC-DCM's antioxidant activity in cancer treat-
ment. The VC-DCM could be used in cancer treatment by combining it
with traditional chemotherapy drugs to enhance their effectiveness.35 By
reducing oxidative stress, VC-DCM may help protect healthy cells from
the damaging effects of chemotherapy while also inhibiting the growth of
cancer cells. However, further studies are necessary to determine the
optimal dosage of VC-DCM and its precise role in improving the outcome
of cancer therapies.47

VC-DCM can also boost the immune system's attack on cancer cells by
increasing the production of natural killer cells and stopping the growth
of new blood vessels that tumors need to grow and spread. This is called
angiogenesis.48 VC-DCM is a promising candidate for future cancer
treatments because it lowers oxidative stress and boosts the immune
system at the same time. Additionally, VC-DCM has shown potential for
reducing the side effects of conventional cancer treatments such as
chemotherapy and radiation therapy.33 This makes it a valuable option
for improving the overall quality of life for cancer patients undergoing
treatment. Furthermore, further research is needed to explore the full
potential of VC-DCM and its efficacy in different types of cancer.28

The study also found that the leaf and flower extracts had higher
activity in scavenging DPPH radicals when compared to the stem extract.
The main active compounds in this work, such as total tannin, catechins,
and flavonoids, were found to have an antioxidant effect on DPPH rad-
icals in a previous study.17 The extract protocol in this study used water
extraction, heating, and freeze-drying techniques as preparative pro-
cedures. These preparative procedures were chosen to ensure the pres-
ervation of the active compounds and maximize their antioxidant
potential.15 Additionally, further research is needed to investigate the
potential synergistic effects of these compounds in order to fully under-
stand the efficacy of VC-DCM in different types of cancer.35

But the study found that giving VC Less to smokers had bad effects,
like numbness in the tongue and an intolerance to the taste or smell of
cigarette smoke (46.9% of smokers reported this and 100% of smokers
reported this).94 Unpublished data indicates that nitrite in VC Less is the
direct cause of tongue numbness, but this needs to be confirmed. Addi-
tionally, exploring alternative compounds or adjusting the dosage of VC
Less for smokers may be necessary to mitigate these adverse effects and
ensure its safety and effectiveness in cancer treatment.95

The percentage of smokers presenting side effects differed between
studies because of different VC Less preparations. More research is
needed to determine the amount of nitrite in different VC Less products
and their effects on smokers.87 Additionally, investigating factors such as
the duration and frequency of VC Less consumption will enable the
development of safer and more targeted alternatives for individuals
looking to quit smoking. For instance, a thorough study could compare
the side effects that smokers who use various VC Less products experi-
ence with various levels of nitrite.96 The study would involve monitoring
668
a group of smokers who consume these products regularly and analyzing
their health outcomes over a specific period. By keeping track of things
like how long and how often people use VC Less, researchers can find
patterns and correlations that will help them come up with customized
alternatives that have fewer side effects while still helping people quit
smoking.97 Researchers could find that smokers who use VC Less prod-
ucts with higher levels of nitrite experience increased respiratory issues
such as coughing and shortness of breath compared to those using
products with lower levels. They could also discover a correlation be-
tween longer and more frequent usage of VC Less and higher rates of
cardiovascular problems among smokers.98 To mitigate these potential
side effects, researchers could explore alternative methods such as
developing nicotine replacement therapies that gradually reduce nicotine
levels over time or introducing behavioral therapy programs to address
the psychological aspects of addiction. Additionally, personalized treat-
ment plans tailored to each individual's needs and preferences could be
implemented, considering factors like age, health conditions, and pre-
vious quit attempts.99 By adopting these alternatives, researchers can
provide safer and more effective solutions for smokers looking to quit
while minimizing the risk of respiratory and cardiovascular issues.

4. Conclusion

Overall, Vernonia cinerea L. has demonstrated promising potential as a
valuable plant in the field of medicine. Its ethno-medicinal uses have
been widely acknowledged, and its pharmacological properties have
shown positive results. Further research and clinical trials are needed to
fully explore its therapeutic benefits and develop it into a reliable source
of medication for various ailments. Nonetheless, based on the available
evidence, it can be concluded that Vernonia cinerea holds great promise as
a valuable plant for medical purposes. Studies have revealed that Ver-
nonia cinerea possesses potent antioxidant and anti-inflammatory prop-
erties, which support this conclusion. The extracts have demonstrated
significant antimicrobial activity against various pathogens. These find-
ings suggest that this plant has the potential to be developed into effec-
tive treatments for conditions such as inflammation, infections, and
oxidative stress-related diseases. Overall, the future of Vernonia cinerea in
the field of medicine appears bright, and further research efforts should
be directed towards unlocking its full therapeutic potential.
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