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Madagascar periwinkle (Catharanthus roseus (L.) G. Don) is a widely used and highly
appreciated medicinal plant whose vast phytochemical flavour and multifaceted
pharmacological potential has been significantly exploited. The plant, traditionally
applied in different healing systems, has been utilized in treatment of ailments like
diabetes, high blood pressure, skin diseases, infections and inset of menstrual

irregularities. Scientific corroboration of its ethnomedical application has been known
medicine
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to have discovered an extremely high number of pharmaceutically active compounds,
including more than 130 indole alkaloids, flavonoids, tannins, terpenoids, saponins, and
phenolic acids. Its phytochemicals, the dimeric indole alkaloids, vinblastine and
vincristine have been most important, making C. roseus a cornerstone of anti cancer
therapy. These drugs possess the cytotoxic effect against microtubule dynamics and led
to the mitotic arrest and subsequent cancer cell apoptosis in the highly adherent,
proliferating cells. The fact that they have been successfully used in clinical settings in
treating leukaemia, Hodgkin lymphoma, breast cancer, and other cancers among other
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drugs portray the significance of the plant in contemporary
pharmacology. Besides its anticancerous effects, there is a
diverse distribution of pharmacological action of C. roseus
such as antidiabetic, antioxidant, anti-inflammatory,
antimicrobial, antihypertensive, and neuroprotection
potential. These properties are mainly ascribed to it
polyphenol and alkaloid contents which have the synergetic
effect of impacting on various biological pathways. It has
low the level of naturally occurring active compounds;
however due to newer developments in the field of
biotechnology, plant tissue culture and drug delivery
systems, it is becoming easier to cultivate and make its effect
even in high frequency. The summary of this review is that
C. roseus with its traditional uses, phytochemistry,
pharmacological activities, and anticancer mechanisms
shapes the significance of C. roseus as a model plant in
discovery process of drug based on natural products. Further
study of its bioactive components and the effects of the latter
could produce new potential medicine and strengthen the
value of plant-based medicine in the world at large.

INTRODUCTION

Catharanthus roseus (L.) G. Don, also called
Madagascar periwinkle, is a genus of herbaceous
plant belonging to the family Apocynaceae. Given
the highly recognized ornamental beauty as well as
healing powers, C. roseus i1s among the most well
studied medicinal plants in the contemporary
pharmacognosy  Fig.1[1]. This species 1is
indigenous to Madagascar and was naturalized to
many areas in the tropics and sub-tropics all over
the globe such as South Asia, Africa, and the
Americas where it works well under a wide range
of climatic conditions and soil types. The
ethnomedicinal folklore and an outstanding
phytochemical composition of C. roseus has due
to this reason enhanced its botanical eminence as
such, it has become an important choice in the
context of pharmacology, phytochemistry and
oncology[2]. Along with the long history of native
health care its use, the importance of Catharanthus
roseus in traditional medicine is very ancient. The
several have wused the different
components of the plant; leaves, flowers, roots,
and latex treating an array of ailments starting with

cultures
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diabetes, fever, sore throat, infections, and even,
cancer. Such systems as Ayurveda, Traditional
Chinese Medicine (TCM), and African folk
medicine have recorded the uses of this plant in
therapeutics, owing its curative effects to the
occurrence of bioactive substances in its tissues. It
is based on these ethnomedical uses that scientific
evaluation and finally isolation of powerful indole
alkaloids was made on the plant[3]. The healing
revolution that Catharanthus roseus triggered is
mainly because of its exceptional biosynthetic
abilities to synthetize more than 130 structurally
distinct alkaloids most of which are the dimeric
indole alkaloids, vincristine and vinblastine[4].
These agents are also having wide appreciation in
clinical oncology especially their cytotoxic
activity on cancer cells in the treatment of
hematological cancers as well as solid tumors.
Vincristine and vinblastine have established
themselves as  central = chemotherapeutic
medications, to be used in combination regimens
to treat cancers, and these include Hodgkin
lymphoma, acute lymphocytic leukemia, breast
cancers, and Wilms tumor. The role of C. roseus
to world health is emphasized by the fact that they
are on the Model List of Essential Medicines by
the World Health Organization[5]. The plant is
also a rich source of flavonoids, terpenoids,
tannins, saponins, phenolic acid and glycosides
that give it a wide pharmacology. These
compounds have diverse biological effects that
include  antioxidant, antimicrobial,
inflammatory, antidiabetic, hepatoprotective
among others. These bioactives could have
synergistic actions, which would reinforce the
therapeutic benefit of C. roseus, which could be
behind its widespread use in traditional medicine,
and promote innovative uses of C. roseus in
integrative medicine[6-10]. The complexity of
alkaloid  biosynthesis  drastically = makes
Catharanthus rosaceus a very interesting element
of pharmacological research. The taxa is the only

anti-
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one to produce vinblastine and vincristine by a
complex enzyme mediated coupling of two simple
monomeric alkaloids-catharanthine and
vindoline[11]. This coupling is controlled in a
highly regulated spatial compartmentalized
manner and the plant cells contain complex
metabolic networks, which have now attracted
research attention in plant biotechnology and
metabolic engineering. These and other alkaloids
of naturally low abundance in the plant (generally
less than 0.0005 percent dry weight) have
motivated cantonment in increasing their
production with the assistance of biotechnological
systems like use of cell suspension cultures, hairy
root cultures synthetic biological
strategies[12]. In addition, the pharmacological
potential of C. roseus is supported by scientific
evidence, which has confirmed most of its
applications. As an example, the aqueous and
ethanolic leaf extracts have reportedly possessed
remarkable and anti-diabetic

and even

hypoglycemic
properties in diabetic models as dictated by the
Indian and Chinese traditional usage of the leaf to
treat cases of diabetes. Its use in treatment of
infections has been backed by a study of its
antimicrobial activity against a variety of
pathogenic bacteria and fungi. Also, C. roseus has
been found to have antioxidant activity implying
to its ability to scavenge the reactive oxygen

species (ROS), thereby, protecting against
oxidative stress and diseases cause by
inflammation. These pharmacodynamic

characteristics do not only reflect the therapeutic
flexibility of this agent but also give an argument
in favor of conducting additional pharmacokinetic
and clinical studies[13-15]. Even in spite of the
medicinal significance attached to Catharanthus
roseus, scientific application of the plant species in
therapy is not without difficulty. Although purified
alkaloids preferably vincristine and vinblastine are
useful cancer agents, they also have serious side
effects, which include neurotoxicity and

N\

2R

o "'\\'1‘/’ INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

~E

s

myelosuppression[16].  Standardized, quality-
controlled and clinically tested should be done
especially because unregulated or indiscriminate
use of crude plant extracts is potentially
dangerous. Moreover, concerns surrounding
environmental impact and sustainability with
regard to large-scale harvesting of C. roseus
material, as a medicine source, has attracted
attention into alternative production systems such
as semi-synthetic and microbial pathways of
biosynthesis[17-20]. The importance of C. roseus
in the sphere of cancer treatment cannot be
underestimated. The capacity of the plant to
synthesize cytotoxic substances that specifically
kill proliferation of cancer cells has transformed
chemotherapy. Vincristine and vinblastine work
by combining with tubulin and hence prevent the
formation of microtubules needed to build a
mitotic spindle. This effect causes the arrest of
mitosis and eventual the apoptosis of fast-
proliferating cancer cells. Their applicability in
combination chemotherapies has increased the
functioning of treatment in various cancer types.
Subsequent research is still investigating new
derivatives and analogues of these alkaloids, to
pursue increased efficacy and lesser adverse
effects[21-25]. This review will provide a critical
analysis of Catharanthus including
description of the traditional medicine that derives
its use, phytochemical compounds, with a detailed
report on the pharmacological effects and
anticancer properties. Special attention is given to
the dimeric indole alkaloids vincristine and
vinblastine and their history, scientific
elaborations, clinical effects and possible future
considerations in the field of oncology. Also
discussed in the article is the occurrence of new
biotechnological methods of yielding alkaloid

roseus

more and potential of the derivatives of C. roseus
in developing new therapeutic agents[26].
Catharanthus roseus is an excellent example of
the tremendous medical possibility of natural
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products of plant origin. Being the foundation of
the traditional medicine and an important agent of
modern chemotherapy, this plant will always have
people explore it in their studies. With an
increasing level of scientific knowledge, C. roseus

could indicate the dawn of new pharmacology
with sustainable and effective cancer treatments
once again proving the necessity of nature in the
development of human well-being[27].

Fig.1: Catharanthus Roseus

2. Phytochemistry

Catharanthus roseus (L.) G. Don is a widely
known medicinal plant which exists as a very
diverse and complicated chemical mixture of
phytochemicals and which forms the foundation of
its broad range of therapeutic activities. Of specific
note is the plant being able to produce an
exorbitant array of secondary metabolites and at
the time of writing 130 indole alkaloids have been
identified[28]. The distribution of these bioactive
constituents in the various parts of the plant such
as the leaves, stems, roots, flowers and seeds is
dependent on the genetic as well as the
environmental factors. Out of  such
phytochemicals, the monoterpenoid indole
alkaloids (MIAs) are the most pharmacologically
relevant and have attracted international attention
owing to their high anticancer potential[29]. The
most significant two dimeric alkaloids, vincristine
and vinblastine, are natural products fabricated by
the joining of the two individual precursors,
catharanthine and vindoline. These have been

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

dimeric alkaloids which have changed modern day
cancer chemotherapy by serving an inhibitory role
against tubulin polymerization, disruption of the
formation of mitotic spindle which induces
metaphase arrest and apoptosis of heavily
proliferating cells. Vincristine is particularly
useful in treatment of pediatric leukaemia and
lymphomas, viinblastine used in breast cancer,
Hodgkin lymphoma and Kaposi sarcoma. These
medicines  remain  essential to  most
chemotherapies and found in the WHO list of
essential medicines[30]. C. roseus also synthesizes
several monomeric alkaloids in addition to these
characteristic alkaloids, which have the properties
of anti-hypertensive, anti-diabetic, hypnotic and
vasodilatory  effects, including ajmalicine,
serpentine, lochnericine, tabersonine, and others.
These monomeric alkaloids, though not as
cytotoxic as the dimeric alkaloids, has a role to
play in the overall pharmacological representation
of the plant. The compartmentation of these
alkaloids synthesis in the plant cells and tissues is
very high and requires specific enzymes systems
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like tryptophan decarboxylase, strictosidine
synthase and acetyltransferases. This elaborate
metabolic pathway has received immense studies,
especially in the algorithm of metabolic
engineering and synthetic biology, that focuses on
improving the yield of alkaloid using microbial
expression system or tissue cultures[31-34]. In
addition to alkaloids, Catharanthus roseus is an
excellent source of flavonoids that contain
quercetin, kaempferol, rutin and luteolin, apigenin.
The polyphenolic compounds are those popular
because of their antimicrobial, anti-inflammatory,
and antioxidant properties. These flavonoids
eliminate free radicals and block the mechanisms
of oxidative stress which is associated with long-
term diseases like cancer, heart diseases and
disorders of the central nervous system[35]. They
are also becoming of interest as possible anti-
cancer adjuvants, potentially potentiating the
effects of alkaloid based chemotherapies with
reduced cytotoxic side effects. C. roseus also
contains phenolic acids, gallic acid, ferulic acid,
caffeic acid, and chlorogenic acid, which augment
the antioxidant ability of the plant. These
substances assist in protecting cell constituents
against oxidative harm, prevent representatives of
inflammatory processes and enhance the
conventional uses of the plant in antibody of fever,
infections and wound recuperating[36]. In
addition, the plant also possesses
terpenoids and steroids like lupeol, beta-sitosterol,
and stigmasterol which also makes the plant anti-
inflammatory, hepatoprotective, and
antimicrobial. Specifically, lupeol has already
been studied in its impact on anti-proliferation and
pro-apoptosis in cancer models. Another use of
terpenoids is their role of modulating immune
responses and could have synergistic effects when

several

combined with other bioactive compounds.
Another aspect of C. roseus that expands its
pharmacological applications is the presence of
tannins and saponins. Tannins are astringent and
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they have antimicrobial properties and hence they
are useful in the treatment of diarrhea, skin
infection and small wounds. Conversely, Saponins
exhibit hemolytic/ Immune- stimulant effects and
they can be used to enhance bioavailability of
other drugs when administered together by being
able to enhance membrane permeability[37-39].
These phytochemicals are qualitatively and
quantitatively dispersed depending on the age,
part, geographical origin and cultivating
circumstances of the plant. Research surveys have
also demonstrated that plant materials are aerial,
leaving insensitively in leaves and stems, are more
likely to contain higher amounts of alkaloids than
the roots or grains. Additionally, secondary
metabolite biosynthesis has also been shown to
respond to environmental stresses (such as
salinity, drought and pathogen attack) which in
many instances may be directed towards higher
levels of alkaloid biosynthesis as part of a plant
defense response. Owing to the fact that natural
abundance of vinblastine and vincristine is usually
less than 0.0005 percent of dry weight, sustainable
means of production is urgently desired. Scientific
progress related with plant biotechnology has
brought with it emerging mechanisms like cell
suspension cultures, hairy root cultures and
genetically engineered microbial hosts to
commercially produce such
important compounds[40-43].

economically

3. Traditional uses

Madagascar periwinkle (Catharanthus roseus (L.)
G. Don) has been used in the traditional systems of
medicine of various cultures and continents,
centuries before they were discovered to contain
potent anticancer alkaloids. Native populations in
Asia, Africa, and the Americas have been using the
different parts of this plant (such as leaves,
flowers, stems, roots, and latex) to treat a wide
range of conditions. In Ayurvedic, C. roseus is
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commonly referred to as Sadaphuli, or
Nityakalyani and it has been traditionally used in
management of type 2 diabetes mellitus,
hypertension, menstrual disorders, skin diseases as
well as toothaches. Leaves known to be used
mainly as decoction or paste have been
administered orally as a hypoglycemic agent with
the endorsement of traditional healer and its
modern reviews that justify the use of leaf against
this condition. Besides its antidiabetic application,
the plant is externally used in the preparation of
boils, dermatitis and insect bites,
exploiting its supposed anti inflammatory and
characteristics[44]. C.
contains cooling, detoxifying, and blood-purifying
effect in the Traditional Chinese Medicine (TCM).
Traditionally it is used in treating fevers, epilepsy,
tonsillitis, bleeding disorders and hypertensive
attacks. Its roots are thought to be sedative and
purgative and infusions made of the entire plant
are frequently employed in dispelling internal

eczema,

antimicrobial roseus

heat, quieting the mind and bringing circulation
into regularity. The use of C. roseus preparations
by Chinese herbalists in conditions that can be
roughly analogized to present-day understandings
of malignancy dates back a far longer time than is
generally assumed; the exact anticancer
mechanisms
understood in those days. The fresh leaf juice is

used in a direct manner in treating skin sores and

involved were, however, not

infections in the Filipino folk medicine, whereas
the whole plant is prepared as teas to treat
dysmenorrhea, gastrointestinal disorders, and high
blood pressure in Vietnam. In Africa and
particularly in the parts of the continent like
Nigeria, Kenya and South Africa, Catharanthus
roseus is a key element of traditional healing
application. Locally it is used to treat malaria,
dysentery, diarrhea and urinary tract infections.
Leaves and root decoctions are used to lower the
fever, and to fight parasitic diseases, in parallel
with the antiparasitic and antibacterial plant
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compounds. In certain African tribes, the crushed
leaves are used as a treatment of snake bite,
scorpion sting and external wounding, which
refers back to the antimicrobial and constrictive
nature of the leaves. Besides, the plant is used as
oral contraceptive in some traditional applications,
which is associated with high safety concerns
because of its cytotoxic constituents and should be
avoided in evidence-based medicine[45]. C.
roseus is traditionally used as a component of
cancer-like symptoms and hemorrhoids as well as
dyspepsia and rheumatism treatments in the
Caribbean and Latin America. The use of the
extract suggests analgesic and anti-inflammatory
action as traditional healers usually make infusions
or decoctions of this plant to get relieved of
headache, body pains, and tooth pains. In its folk
medicine actions, the plant is usually applied to
purify blood and clean kidneys. Likewise the
Suriname and Guyana native healers administer
periwinkle based herbal preparations to treat
diabetes, high cholesterol levels, and tuberculosis;
they are usually coupled with other medicinal
herbs. In the early years of this century C. roseus
was also used in South America (especially Brazil
and Peru) to treat snake bite and the latex is still
applied locally to arrest haemorrhage or promote
wound healing. This plant will be familiar to the
Mediterranean and European among other users,
although it is not native, but has been integrated
into popular herbal practice to treat constipation,
inflammation diseases and cardiac complaints,
typically drunk as a tea or contained in a tincture.
Periwinkle Italian and Greek traditional medicine
Use periwinkle is used to treat memory loss within
traditional Italian or Greek medicine, and also as a
mild sedative. C. roseus preparations used in
homeopathy have been reported to be useful in the
treatment of abnormal vaginal bleeding,
leucorrhea and diabetic neuropathy but well-
established science is lacking[46]. The broad
range of folk applications associated with
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Catharanthus roseus can be linked to the large
number of phytochemical constituents which are
reported to be present in this plant, especially the
alkaloids, flavonoids, phenolics and tannins, many
of which are now reported to be biologically
active. Notably, the modern pharmacological
study of the plant occurred on the basis of the
traditional uses. This is seen when traditional
practice is based on the use of periwinkle, as a
diabetes management agent, in India and the
Caribbean, which in turn led to scientific research
which ultimately ascertained its hypoglycemic and
insulin-sensitizing effects. Traditional healer
reports, in anecdotal form, that the plant caused
swelling and tumor reduce and information was
used to isolate vincristine and vinblastine (two of
the strongest known anticancer agents of natural
origin). But it is worth mentioning that even
though traditional medicine is a significant
contributor of ethnopharmacological wisdom
behind C. roseus, it is pertinent to consider that,
there are inhibitory concentrations associated with
crude plant components which can be toxic when
not standardized given that alkaloid components
contained in the plant exhibit narrow therapeutic
window. Greater than respected dose of raw
extract, chronic utilization can generate bad
outcomes including neurotoxicity, intestinal upset,
or hematological difficulties. Hence, although
conventional applications are stimulating, they
give good information and treatment hypotheses,
the move to effective notions of plant experts
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through scientific scrutiny, controlled extraction,
and clinical tests is necessary[47]. To summarize,
Catharanthus roseus has found deep roots in the
traditional healing where it has long been used to
treat various ill conditions in most parts of the
world including diabetes, infections, and skin
diseases as well as symptoms that indicate the
presence of cancer. The rich traditional medicine
connected with the plant acted as a stimulus
towards scientific research and the invention of
modern medicine. The C.
application is one of the many examples of how
ancient knowledge and scientific drug innovation

roseus Thistorical

work alongside each other, and the potential
longevity of ethnobotany knowledge base in the
disease-treating mechanism, and providing
healthcare systems with a synergetic approach to

managing pharmacological products[48].
4. Pharmacological activities

The pharmacological actions of Catharanthus
roseus are manifold and most of these activities
can be ascribed to the abundance of secondary
metabolites, mainly indole alkaloids, flavonoids
and phenolics as well as terpenoids in this plant.
Vast pharmacological studies have confirmed
most of its traditional uses and identified other
therapeutic possibilities especially in cancer,
hormonal and infectious disease treatment. Major
pharmacological actions listed in C. roseus include
the following Fig.2:
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Fig.2: Catharanthus roseus pharmacological activities

4.1 Anticancer activity

The Catharanthus roseus (L.) G. Don because of
its productions of powerful anticancer alkaloids
has become one of the most important medicinal
plants in oncology. The plant has worldwide fame
regarding the discovery of two indispensable
dimeric indole alkaloids, namely vinblastine and
vincristine, which have changed the face of cancer
chemotherapy most profoundly. The alkaloids are
biosynthesized by the enzymatic condensation of
two monomeric precursors that are naturally
present natural plant materials (catharanthine and
vindoline). Though occurring in small amount (<
0.0005 per cent of dry weight), vincristine and
vinblastine have very selective cytotoxic effect on
dividing cancer cells hence they are one of the
most potent agents of natural chemotherapy to
have ever been discovered. Vinblastine and
vincristine act on cancer cells, mainly by
disrupting microtubules. These are the compounds
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specific to tubulin proteins and prevent them to be
assembled into the microtubules. The end result of
all this 1s the arrest of cell division at the
metaphase level during mitosis leading to death of
the cell by apoptosis (programmed cell death).
This interference with the mitotic spindle
formation inhibits normal segregation of the
chromosomes and is especially deadly to the fast
growing dividing cells like the ones that are
present in a tumor. Also, the two alkaloids can
disrupt the process of signal transduction, repress
angiogenesis as well as hinder the invasion and
migration of cancer cells. Vincristine is widely
employed in the therapy of malignancies in the
blood such as acute lymphoblastic leukemia
(ALL), non-Hodgkin lymphoma, Hodgkin
lymphoma, other myeloma, Wilms tumor, as well
as neuroblastomas. It is commonly used in
combination programs, e.g. CHOP or MOPP
regiments. Instead, vinblastine has proved
effective against solid malignancies such as breast
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cancer, testicular cancer, Kaposi sarcoma and lung
cancer. A relatively clear profile of toxicity and
predictable pharmacokinetics also contributes to
the level of its therapeutic efficacy[49]. Along
with vinblastine and vincristine, other related
alkaloids vindesine, vinorelbine, and vinflunine
(derivatives of the original substances, but semi-
synthesized) were invented to maximize the
clinical responses and minimize their toxicity.
These analogs have increased the therapeutic
scope of the vinca alkaloids particularly in the
resistant or refractory cancers. Current studies also
examine the possible chemotherapeutic synergy
alkaloids
chemotherapeutics or investigational drugs to
improve response rates and reduce toxicity. The
anticancer effect of C. roseus 1is the best-
documented, pharmacological activity of the plant
mainly because of the dimeric alkaloids such as
vincristine and vinblastine that are present. These
consist of compounds which bind to tubulin and

between vinca and other

prevent the formation of microtubules causing the
cells to stagnate at metaphase and result in
apoptosis of rapidly dividing cancer cells.
Vincristine is applied in the treatment of leukemia,
lymphoma, neuroblastoma and Wilms tumor and
vinblastine used in the treatment of Hodgkin
Disease, testicular cancer and Kaposis sarcoma. In
vitro and in vivo experiments have depicted strong
cytotoxicity of plant extracts and isolated
compounds towards MCF-7 (breast), A549 (lung)
and HeLa (cervical) cell lines. C. roseus has been
selected in most frontline chemotherapy protocol
due to anticancer efficacy[50].

4.2 Antidiabetic activity

C. roseus is highly tested in the traditional
medicine, where it is used in the treatment of
diabetes, a fact that has strong scientific evidence.
The ethanolic and aqueous extracts of leaves
showed hypoglycemic action in streptozotocin and
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alloxan induced diabetic rats. The popularity is
thought to include boost in insulin secretion,
generation of insulin soreness and minimization of
oxidative stress. The antihyperglycemic effect is
due to active phytochemicals present in it such as
vindoline and flavonoids. Continuous treatment
with herbal extracts too have demonstrated the
ability to lower serum glucose and triglycerides as
well as enhance the activity of the pancreatic 1B
cell[51].

4.3 Antioxidant activity

C. roseus owes its antioxidant activity mainly to
the flavonoids (quercetin, kaempferol) and
phenolics (gallic acid and chlorogenic acid) and
vitamin C. The compounds modify these free
radicals and help increase the level of oxidative
stress thereby preventing the damage of the cells.
The radical scavenging activity of the plant has
been affirmed through several assays, viz., DPPH,
FRAP, and ABTS. This activity is ionic in relation
to the anti-cancerous, anti-diabetic and anti-
inflammatory effect of avoiding the oxidative
damage of DNA, proteins, and lipids [52].

4.4 Antimicrobial activity

C. roseus antimicrobial properties against wide
range of microbes have been extensively reported.
Both polar and non polar extracts have exhibited
bacteriostatic and bactericidal activity against
Staphylococcus Escherichia  coli,

Pseudomonas aeruginosa and Bacillus subtilis.

aureus,

There is even antifungal activity where it has been
shown by Candida albicans and Aspergillus
species. Alkaloids, terpenoids, tannins and
saponins are credited with the antimicrobial effect;
they permeate microbial cell walls and prevent
enzyme systems [53].

4.5 Anti-inflammatory activity
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C. roseus strains a powerful anti-inflammatory
effect, with a pattern proven both in an acute and
chronic inflammation in vivo model. Extracts have
been found to have a considerable paw edema
inhibition effect as a result of carrageenan and
formalin-induced arthritis in the rodents. The anti-
inflammatory activity works by preventing the
pro-inflammatory cytokines (TNF-alpha, IL-6)
production, blocking COX-2 expression and
figuring out the NF-kappa B signal. Terpenoids
and flavonoids are assumed to be important in
regulating such inflammatory pathways [54].

4.6 Antihypertensive and cardiovascular effects

The vasodilator and anti-hypertensive alkaloids
like ajmalicine and serpentine act on the alpha-
adrenergic receptors
modulation. The compounds enhance cerebral
blood flow and they are applied in treatment of
hypertension and peripheral vascular diseases. The
plant has also exhibited anti-atherogenic,
hypolipidemic and protective properties on the

and calcium channel

cardiovascular system in experimental models,
and this has probably occurred through using
antioxidant properties and lowering effects on
lipid levels.

4.7 Wound healing and dermatological uses

C. roseus has been traditionally applied in the
treatment of skins like wounds, ulcers, boils, and
rashes. The leaf extracts administered topically
enhance wound contraction, collagen production
and epithelialization. It possesses an antibacterial
and anti-inflammatory postpones infection and
expedites healing. Wound models have indicated
better tensile strength and lesser scar production
when subjected to wound formulations containing
plants.

4.8 Neuroprotective activity
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Some preliminary experiments indicate a
neuroprotective  activity of C.  roseus
neuroprotectivity,  particularly, related to

antioxidant, anti-inflammatory mechanisms. Some
of these alkaloids have been demonstrated to have
the potential to cause neuronal damage by
oxidative stress and enhance the memorizing
functions. These results may suggest potential uses
in neurodegenerative disorders like Alzheimer and
Parkinson disease but further studies are needed.

4.9 Antiparasitic activity

C. roseus extracts have demonstrated activities on
multiple protozoan parasites. Traditional medicine
uses it to treat malaria and its effect against
Plasmodium species has been demonstrated in
experimental studies. It is believed that the
mechanism of the antiparasitic actions is the
disturbance of the parasitic metabolism and
reproduction [55].

5. CONCLUSION

Catharanthus roseus (L.) G. Don is an exceptional
case of medicinal plant, which connects
knowledge of traditional herbal medicine with the
developments of the modern pharmacological
sciences. Its wide spectrum of phytochemical
components, especially the abundance of more
than 130 indole alkaloids, has made it the vital
source of bioactive compounds with wide-
spectrum therapeutical activity. Within its
compounds, the dimeric alkaloids vinblastine and
vincristine are remarkable discoveries that have
been developed in the field of oncology and that
can be considered the most significant contribution
of the plant to today modern medicine. These
drugs have found themselves an important part of
chemotherapeutic  applications  of
malignant and have made a huge difference in the
patient outcomes worldwide. On top of its

several

anticancer us effect, C. roseus has a broad
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