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Abstract  Catharanthus roseus (L.), also known as 
Madagascar periwinkle or Sadabahar, is a significant 
Apocynaceae family plant renowned for its medicinal 
properties. Catharanthus is having many beneficial 
alkaloids for treating diabetes, stomach issues, high blood 
pressure, asthma, menstrual problems, and cancer. The 
plant has two main cultivars, "Rosea" with pink flowers 
and "Alba" with white flowers. Various parts of the plant 
have been used traditionally in different cultures. In Brazil, 
an infusion of leaves is used as a mouthwash for tooth pain, 
to treat hemorrhage and scurvy, and to heal chronic 
wounds. In the West Indies and the Philippines, it is used 
for diabetes-related ulcers and as an oral anti-diabetic drug. 
The plant is also known for its antibacterial and 
hypotensive effects, although the latter has not been fully 
substantiated. The most potent components of C. roseus 
are its alkaloids, with over 400 identified. These alkaloids 
are utilized in insecticides, fragrances, food additives, 
medicines, and agrochemicals. The plant's roots and stems 
contain alkaloids like ajmalicine, vinblastine, and 
vincristine, which have shown significant anticancer 
activity. Vinblastine treats Hodgkin's disease and 
choriocarcinoma, while vincristine is effective against 
pediatric leukemia. Catharanthus roseus also plays a role 
in traditional medicine across various cultures, treating 
conditions such as dysentery, diabetes, asthma, and cancer. 
The plant's bioactive compounds, particularly vinblastine 
and vincristine, are critical in cancer treatment. Recent 
nanotechnology advancements could further enhance these 

compounds' efficacy, paving the way for new cancer 
treatments. Despite some toxicity concerns, vinca alkaloids 
remain among the most widely used cancer drugs. 

Keywords  Catharanthus roseus, Secondary 
Metabolites, Disease, Anticancer, Vinblastine and 
Vincristine 

1. Introduction
Catharanthus roseus (L.), a significant medicinal plant 

in the Apocynaceae family, has a virtually endless supply 
of beneficial alkaloids that are used to treat diabetes, blood 
pressure, asthma, constipation, cancer, and menstrual 
issues. About two common cultivars of C. roseus exist, 
Rosea (pink flowers) and Alba (white flowers) respectively, 
based on the color of their blooms. Catharanthus found 
alone in Madagascar, so also known as Madagascar 
periwinkle. In addition to Vinca rosea, Ammocallis rosea, 
and Lochnera rosea, other English names for the plant that 
are occasionally used are Cape Periwinkle, Rose 
Periwinkle, Rosy Periwinkle, and "Old Maid." 

Binomial Name- Catharanthus roseus (L.) G. Many 
work of researchers from Brazil indicate an infusion of 
leaves in the form of mouthwash for tooth pain, in the 
treatment of haemorrhage and scurvy, and for the curing of 
chronic wounds. In the West Indies and the Philippines, 
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literature has shown its benefits in ulcers due to diabetes 
and oral anti-diabetic drugs. Studies have also reported 
their antibacterial and substantial hypotensive action. This 
action of antidiabetic and sustained hypotension is not yet 
proven, but one alkaloid ajmalicine shows temporary 
action in blood pressure. This plant's Widespread name is 
also “Nayantara” or “Sadabahar”. In the Greek language 
Catharanthus, is a pure flower and roseusmeans means red 
or rosy [1]. 

It included a class of alkaloids, despite being extremely 
toxic, which researchers studying its medical properties 
discovered might help treat cancer. Plants have a wide 
range of chemical compounds having biological processes 
that protect themselves against herbivorous animals, fungi, 
insects, and other predators using substances including 
alkaloids, flavonoids, saponins, and sugars. 

Alkaloids are Catharanthus roseus most potentially 
active chemical constituents. More than 400 alkaloids 
found in the plant are used as agrochemicals, food 
additives, medications, perfumes and scents, and 
insecticides. Alkaloids such as actineoplastidemeric, 
Vinblastin, Vincrestine, Vindesine, and Vindeline 
Tabersonine are mainly found in aerial regions, whereas 
ajmalicine, vinceine, vineamine, raubasin, reserpine, 
catharanthine, etc. are mostly found in roots and base stems. 
Roseindin is an anthocyanin pigment found in C. roseus 
flowers. 

Common applications for this plant include [2,3,4]: 
 In India-Leaf juice is applied topically to soothe bee 

or wasp stings. 
 In Philippines-Diabetes can be treated with a 

decoction of leaves, while stomach cramps can be 
treated with a decoction of young leaves. Intestinal 
parasitism can be treated with a decoction of roots. 

 Tea made from leaves is used to treat menorrhagia. 
 Root and raw leaf extracts have anti-cancer 

properties. 
 The use of roots in dysentery. 
 The roots are used as purgative, vermifugal, 

depurative, haemostatic, and toothache treatments, 
while the bitter and astringent leaves are employed 
as an inducer of vomiting. 

 The juice from the leaves is used to treat dyspepsia 
and indigestion. 

 The plant is utilized to treat diabetes. 
 Flower extract is used for infants' eyes. 
 Asthma, TB, and flatulence are treated with flower 

decoction. 
 In Malaysia-The herb is utilized for cancer, diabetes, 

hypertension, and sleeplessness. 
 In Hawai-To stop bleeding, a boiling plant extract is 

utilized. 
 In America-Gargle with plant to relieve laryngitis, 

chest discomfort, and sore throats. 
 In Africa-Rheumatism and menorrhagia are treated 

with leaves. 

A significant illness with a high mortality rate is cancer. 
Both internal and exterior factors can cause cancer. 
Chemotherapy, radiation, and surgery are the available 
therapeutic modalities. The patient experiences serious 
adverse effects from the present treatments which are also 
quite expensive. Medicinal herbs might be a more 
effective option to remove these obstacles. The 
significance of the medicinal herb Catharanthus roseus is 
covered in this chapter. The two significant bioactive 
alkaloids generated from this plant are vinblastine and 
vincristine. These two substances are essential in the 
therapy of different forms of cancer. The routes for 
shikimate, mevalonate, and methyl-erythritol phosphate 
(MEP) produce powerful anticancer chemicals [5]. 

Different concentrations of Catharanthus methanolic 
crude extracts were reported to have considerable 
anticancer efficacy against a variety of cell types in an in 
vitro setting for multidrug-resistant tumor forms. 

The stem and leaves of Catharanthus roseus contain 
the anticancer alkaloids vinblastine and vincristine. Some 
human malignancies are affected by the growth-inhibiting 
effects of these alkaloids. Vinblastine is used 
experimentally to treat neoplasms and is prescribed for 
Hodgkin's disease and choriocarcinoma. A different 
alkaloid called vincristine is used to treat pediatric 
leukemia. In vitro, tests using various concentrations of 
Catharanthus roseus methanolic crude extracts revealed 
strong anticancer activity against a wide range of cell 
types, with multidrug-resistant tumor types showing the 
most anticancer activity. Vincristine is marketed as 
oncovin, and vinblastine is marketed as Velban. 

Numerous biological features of these two substances 
are discussed in detail in this chapter. 
Nanotechnology-based synthesis has been more prevalent 
recently, and these formulations have been thought to 
improve the effectiveness of bioactive substances. This 
might mark the start of a new stage in the development of 
drugs based on nanotechnology. However, toxicity 
concerns associated with the high concentration of vinca 
compounds were considered. Vinca alkaloids remain 
among the first-generation cancer treatments and are 
currently the second-most utilized family of cancer 
medications. Future research on vinca alkaloids and their 
potential medicinal uses is necessary [6]. 

2. Materials and Methods 
Classification: 
Kingdom: Plantae 
Division: Magnoliophyta 
Class: Magnoliopsida 
Order: Gentianales 
Family: Apocynaceae 
Genus: Catharanthus 
Species: C.roseus 
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2.1. Morphology 

Catharanthus roseus is an evergreen sub-herb or 
herbaceous plant growing up to one meter in height. The 
leaves are hairless, glossy, green, oval to oblong, 2.5–9.0 
cm long, and 1–3.5 cm broad. They are grouped in 
opposite pairs and have a light midrib and a short, 1-1.8 
cm long petiole. The flowers have a rich red center and 
range from white to dark pink. The corolla has five 
petal-like lobes and measures 2 to 5 cm in diameter, while 
the basal tube is around 2.5 to 3 cm long. The fruit 
consists of two 3 mm wide and 2-4 cm long follicles. 

2.2. Geographical Distribution 

Catharanthus roseus is native to the Indian Ocean 
Island of Madagascar. It is an endangered plant in the wild, 
and habitat damage from slash-and-burn agriculture is the 
main reason for its decline. Despite this, it is now widely 
found in many tropical and subtropical locations 
worldwide, including the Southern United States. 

2.3. Cultivation 

The optimal conditions for growing C. roseus as an 
annual bedding plant are full sun to partial shade and 
well-drained sandy loams. Requires consistent moisture; 
do not water from above. To grow this annual properly, 
you need excellent soil drainage. Plant seeds indoors 12–
16 weeks before the latest date of frost. Thrives in 
summer's heat and humidity. Plants may be pruned in late 
summer to provide a stock for the following spring by 
overwintering. Indoors, container plants can be 
overwintered. May self-seed when growing conditions are 
ideal. Many cultivators have been chosen for their ability 
to withstand colder growing conditions in temperate 
climates and their variety of bloom colors, including 
white, mauve, peach, scarlet, and reddish orange [7]. 

2.4. Synthetic Pathways 

The production of isopentenyl diphosphate (IPP), a 
common core precursor, initiates the synthesis of vinca 
chemicals, specifically VCR and VBR. Mevalonate and 
the methyl-erythritol phosphate (MEP) pathways combine 
to create IPP [8]. Three pathways like Shikimate, 
Mevalonate and Methyl-erythritol phosphate (MEP) are 
typically used to synthesize vinca alkaloids. 

2.4.1. Shikimate Pathway 
This mechanism is responsible for converting 

chorismate into tryptophan. It involves six steps shown in 
Figure 1: 

Step 1: Formation of Anthranilate from Chorismate 
with the help of the enzyme Anthranilate synthase. 

Step 2: Conversion of Anthranilate into 
N-(5-Phosphoribosyl) anthranilate catalyzed by enzyme 
phosphoribosyl (PR) diphosphate anthranilate transferase. 

Step 3: 1-(o-carboxyphenylamino)-1-deoxyribulose 
phosphate is formed after this with help of 
PR-anthranilate isomerase. 

Step 4: Indole-3-glycerol phosphate synthase facilitates 
the conversion of last product to indole-3-glycerol 
phosphate. 

Step 5: Tryptophan synthase converts indole-3-glycerol 
phosphate to indole. 

Step 6: Tryptophan synthase b catalyzes the conversion 
of indole to tryptophan. The precursor to the synthesis of 
vinca alkaloids is tryptophan [9]. 

 

Figure 1.  Steps of Shikimate Pathway 

2.4.2. Mevalonate Pathway 
The mevalonate pathway occurs mostly in higher plants 

in the cytoplasm and mitochondria. The acetoacetyl CoA 
thiolase enzyme first catalyzes the first reaction between 
the two acetyl CoA molecules to generate acetoacetyl 
CoA. In the presence of HMG CoA synthase, acetoacetyl 
CoA condenses with acetyl CoA to generate 
3-hydroxy-3-methylglutaryl CoA (HMG CoA). HMG 
CoA is changed into mevalonate by the enzyme HMG 
CoA reductase. Mevalonate kinase converts the 
mevalonate to 5-diphosphomevalonate. Isopentenyl 
diphosphate is produced from 5-diphosphomevalonate by 
the enzyme diphosphomevalonate de carboxylase. This is 
an important stage in the synthesis of isoprenoids: 
Isopentyl isomerase converted isopentenyl diphosphate to 
dimethylallyl diphosphate. Additionally, it is then 
condensed with isopentenyl diphosphate giving geranyl 
diphosphate. The starting point to produce 
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monoterpenoids is geranyl diphosphate [10]. Steps are 
also shown in Figure 2. 

 

Figure 2.  Steps of Mevalonate Pathway 

2.4.3. Methyl-Erythritol Phosphate (MEP) Pathway 
Plasmids are the primary host of the methyl-erythritol 

phosphate (MEP) pathway. The MEP route produces 
mono, di, and tri terpenoids. First, pyruvate and 
glyceraldehyde-3-phosphate are condensed to produce 
1-deoxy-d-xylulose-5-phosphate when 1-deoxy-d- 
xylulose-5-phosphate synthase is present. Reducto- 
isomerase changes 1-deoxy-dxylulose-5-phosphate into 
2-C-methyl-d-erythritol 4-phosphate. In the presence of 
synthase, 2-C-methyl-d-erythritol 4-phosphate is changed 
into 4-cytidyl diphospho-2C-methyl-d-erythritol. In the 
presence of synthase, 4-cytidyl diphospho-2C-methyl- 
d-erythritol is transformed into 2-C-methyl-d-erythritol 
2,4 cyclodiphosphate. Erythritol 2,4-C-methyl-d-1- 
hydroxy-2-methyl 2(E) butenyl 4 phosphate was produced 

from cyclodiphosphate in isopentenyl diphosphate in 
presence of kinase [11]. The pathway is shown in Figure 
3. 

 

Figure 3.  Methyl-Erythritol Phosphate (MEP) Pathway 

2.5. Potentially Active Chemical Constituents 

C. roseus contains alkaloids, flavonoids, carbohydrates, 
and saponins. The Catharanthus roseus plant's primary 
potentially active chemical components are called 
alkaloids. The plant contains more than 400 alkaloids, 
which are utilized as insecticides, agrochemicals, 
flavorings, fragrances, and components in cuisine. While 
ajmalicine, vinceine, vineamine, raubasin, reserpine, 
catharanthine, and other alkaloids are found in the roots 
and basal stem, alkaloids such as actineo plastidemeric, 
vinblastin, vincrestine, vindesine, and vindeline 
tabersonine are primarily found in the aerial sections. The 
anthocyanin pigment known as rosindin is present in the 
C. roseus flower [12]. Phytochemical extracts and 
fractions obtained from C. roseus are shown in Table 1. 
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Table 1.  Phytochemical extracts and fractions obtained from C. roseus 

Bioactive Plant Substances Method of extraction and determination 

Vindoline, vinblastine, catharanthine, vincristine, , 
ajmalicine, catharanthine, serpentine 

Ultraviolet-c treated CMCs extraction, Agilent HPLC, C18 column, HPLC 
with UV, Modular transcriptional control of MIA (monoterpoid indole 
alkaloid), Ultra HPLC-quadrupole time-of-flight (UPLC-Q-TOF) mass 

spectrometry method, Centrifugal partition chromatography 

Vincristine, vinblastine, vindesine, ajmalicine, ajmaline, 
reserpine, vindoline 

Ultra HPLC – tandem mass spectrometry 

Vinblastine, vincristine Yeast extract elicitation 

Catharanthine, vinblastine, vincristine, vindoline HPLC and qualification reverse – transcription polymerase chain reaction 
qRT-PCR, ultraviolet-C 

Vincristine, vinblastine, Vindoline, catharanthine, 
yohimbine 

HPLC with diode array detector (HPLC-DAD) 

Cathacunine, dimeric indole alkaloids Nuclear factor kappa-light chain-enhancer of activated B cells(𝑁𝑁𝑁𝑁𝑁𝑁𝐵𝐵) and 
c-jun N terminal kinase (JNK), HPLC 

Ajmalicine, Serpentine, Catharanthine, vindoline, 
vindolinine, vincristine, vinblastine, anhydrovinblastine 

HPLC –DAD method simultaneous analysis of terpenoid indole 
alkaloids(TIAs) 

 

3. Medicinal Properties and 
Pharmacological Considerations 

People have been using this plant as an alternative to 
medications for a variety of ailments since ancient times. 
Since C. roseus is used for treating cancer as it produces 
many phytochemicals helping in fighting cancer in many 
countries. The leaf extract has been utilized by people in 
India to treat wasp and bee stings. Apart from that, the 
leaves' infusion was used to treat certain diseases. 

Anticancer property- The stem and leaves of 
Catharanthus roseus stems and leaves can be used for 
alkaloids vinblastine and vincristine. Certain human 
cancers can be inhibited in their growth by these alkaloids. 
Vinblastine is advised for chorio carcinoma and cancer 
that affects the lymphatic system called as Hodgkin's 
disease. Another alkaloid called vincristine is used to treat 
childhood leukemia. Vinblastine is marketed as Velban 
abd Vincristine as oncovin [13]. 

Leukemia, lymphoma, and other solid tumors are 
among the cancers that can be treated with chemotherapy 
using vincristine and vinblastine, which are produced 
from Catharanthus roseus. Because they are effective in 
destroying cancer cells, they are included in standard 
therapy regimens for certain types of cancer. 

Antidiabetic property- The ethanolic extracts of 
flowers, leaves of C. roseus's show decrease in sugar level 
as medicine like glibenclamide, due to increased liver 
glucose utilization, the hypoglycemic effect has 
developed. 

Extracts from Catharanthus roseus have been shown to 
improve cells' glucose absorption, enhancing the body's 
glucose usage and perhaps lowering elevated blood sugar 
levels [14]. 

Antioxidant property- A distinct test system was used 
to determine the antioxidant potential of the ethanolic 

extract of the roots of the two types of C. roseus, rosea 
(pink flower) and alba (white flower). It was shown that C. 
roseus had greater antioxidant activity than C. alba, 
however the ethanolic extract of the roots of Periwinkle 
cultivars had an acceptable scavenging effect throughout 
the assay in a concentration-dependent manner [15]. 

Catharanthus roseus contains antioxidants that can 
scavenge or neutralize free radicals in the body. Free 
radicals are unstable chemicals that can lead to oxidative 
stress, harming cells and playing a role in several illnesses, 
such as heart disease and cancer. 

Antibacterial property- The antibacterial activity of 
crude extracts derived from various plant sections was 
evaluated. The effectiveness of the leaf extract was 
noticeably higher. When leaf extract was examined for 
microorganisms such as Pseudomonas aeruginosa 
NCIM2036, Salmonella typhimuruim NCIM2501, and 
Staphylococus aureus NCIM5021, it was discovered that 
the extracts had antibacterial activity and could be used as 
a preventative measure in the treatment of numerous 
diseases. 

Alkaloids, flavonoids, tannins, and terpenoids are just a 
few of the bioactive substances found in plants that have 
demonstrated antibacterial activity. Certain bacteria are 
inhibited by Catharanthus roseus extracts. These actions 
interfere with the development and reproduction of 
bacteria, which may help manage bacterial illnesses [16]. 

Anthelminthic property-Both people and animals are 
susceptible to the chronic illness brought on by helminth 
infestations. Catharanthus roseus was shown to have been 
used as an anti-helminthic drug from the traditional era. 
The anti-helminthic property of C. roseus has been 
evaluated using piperazine citrate as the standard reference 
and Pherithema postuma as an experimental model. 
Numerous bioactive substances found in the plant, 
including flavonoids, terpenoids, and alkaloids, have been 
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studied for possible antihelminthic effects. Catharanthus 
roseus may effectively suppress the growth or damage the 
structure of specific parasitic worms, such as nematodes 
and trematodes [17]. 

Antidiarrheal property- In addition to the extract's 
pretreatment, castor oil induced experimental diarrhea in 
wistar rats was done to investigate ethanol extract of 
leaves for anti-diarrheal properties. The anti-diarrheal 
action of C. roseus ethanolic extracts demonstrated the 
dose-dependent suppression of diarrhea generated by 
castor oil. Catharanthus roseus may exhibit 
antispasmodic effects on the smooth muscles of the 
gastrointestinal tract. This action could potentially reduce 
the frequency and severity of diarrhea by modulating 
intestinal contractions [18]. 

Antiulcer property-The plant's alkaloids, vincamine 
and vindoline, have anti-ulcer properties. Extracts from 
Catharanthus roseus show a preventive effect against the 
development of stomach ulcers. These substances may be 
beneficial by lessening gastric acid production and 
strengthening the stomach lining's defenses [19]. 

4. Anticancer Activity and Mechanism 
of Biological Action C. roseus 

Many indole alkaloids produced by C. roseus are 
referred to as Vinka alkaloids and are frequently utilized 
as antimitotic medications in cancer treatment [20]. 
Among these are semisynthetic derivatives such as 
vindesine, vinorelbine, and vinflunine [21] and natural 
products such as vincristine and vinblastine [22]. To 
increase their medicinal efficacy, alkaloids catharanthine 
and vindoline are converted into vinflunine and vinorelbine, 
are characterized by the velbanamine moiety in contrast to 
the structure of vinblastine [23]. 

Vinca alkaloids modify the dynamics of microtubules, 
causing apoptosis and suppressing cell development. In 
addition to being essential for chromosome separation 
during meiosis and mitosis they are involved in many 
other cellular processes, including transport and cell 
structure maintenance [24]. The basic building blocks of 
MTs are α- and β-tubulin heterodimers, which dynamically 
polymerize and depolymerize at their ends. 
Tubulin-guanosine 5-triphosphate (GTP) binding controls 
the MT polymers' capacity to assemble and disassemble, a 
process referred to as "treadmilling" and "dynamic 
instability." Apoptosis, or programmed cell death, can 
occur from any disturbance or instability of these dynamics, 
which can stop the cell cycle [25]. 

Since MT-stabilizing agents that block 
depolymerization and MT-depolymerizing agents that 
hinder MT assembly are the two distinct groups of 
destabilizers [26], each group of destabilizers has its own 
set of chemicals. Vinca alkaloids and their derivatives use 
surface-based tubulin heterodimer binding near the 
exchangeable GTP-binding site to stop the cycle of tumor 

cells during mitosis. This process depolymerizes the MTs 
[27]. 

Vincristine > vinblastine > vinorelbine > vinflunine is 
the sequence in which the overall equilibrium constants 
decrease [28]. The mechanism of action of Vinca 
alkaloids is shown in Figure 4. Furthermore, the two 
fluorine atoms that distinguish vinflunine from vinorelbine 
probably help to explain its enhanced electrostatic 
interaction [29]. 

 

Figure 4.  Mechanism of Action of Vinca Alkaloids 

The vindoline domain then ensures tubulin 
heterodimers binding, while the catharanthine domain 
provides the cytotoxic effect [27]. According to several 
writers, when levels of vinca alkaloids are low, they halt 
cell mitosis and cause the cells to die after a protracted 
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incubation period. This dose-dependent model of action is 
followed by vinca alkaloids. But at high concentrations, 
vinca alkaloids cause the tumor cells to cease going 
through mitosis by forming paracristals, which are big 
tubulin polymers, and they also cause the cells to die right 
away [30]. Numerous scientists have lately reported on 
the new modes of action of these alkaloids, which include 
inhibition of amino acid metabolism, interaction with 
calmodulin, and interaction with MTs-related protein [31]. 
Nonetheless, variations in the activity of vinca alkaloids 
were noted with this novel mechanism of action. Thus, 
despite vinflunine's lesser tubulin binding than vinblastine 
or vincristine, it interacts with calmodulin, which may 
account for its superior efficacy against murine tumors 
and human tumor xenografts [32]. 

5. Techniques for Extracting and 
Physicochemical Evaluation of 
Anti-Cancer Compounds from C. 
Roseus 

The use of chemical solvents in the extraction of 
bioactive compounds may result in pollution of the 
environment. Long-term exposure to toxic solvent waste 
from several industrial operations can harm immunological, 
respiratory, and thyroid functioning. An alternative 
method of extracting bioactive compounds is to use water 
as the solvent [33]. 

An alternate technique for extracting the bioactive 
component is extraction using water as the solvent. But in 
water high water temperature during the extraction 
process is necessary to remove the substance. The rise in 
temperature could drop throughout the extraction process. 
The quality of the extract and the intended bioactive 
ingredient may be compromised by the extraction process's 
increase in temperature. Furthermore, water extraction The 
extraction process takes a very long time to complete [34]. 
Vinblastine and vincristine, two dimeric terpenoid indole 
alkaloids that are frequently employed in cancer 
chemotherapy, are produced in small amounts by C. 
roseus [35]. Using organic solvents, Eli Lilly initially 
developed techniques in extracting alkaloids present in C. 
roseus in the 1970s [36]. These water-and-sulfuric acid 
extraction methods require four steps: crystallization in 
ethanol and sulfuric acid, two chromatographic columns, 
and fractionation by partition with benzene. Extraction 
from C. roseus leaves is done using various techniques, 
such as ultrasonic extraction. Additionally, several studies 
have demonstrated that the phytochemicals from C. roseus 
may be extracted via supercritical fluid extraction (SFE) 
[37]. 

6. Toxicity 
A few side effects related to the consumption include: 

• Vincristine, an alkaloid derived from Catharanthus 
roseus can cause hair loss, constipation, 
hyponatremia (low sodium levels in the blood) and 
peripheral neuropathy (nerve damage resulting in 
weakness, pain, etc) [38,39]. 

• An excess consumption of Catharanthus roseus 
leaves or petals can result in unwanted effects like 
nausea, vomiting, headache and fever [40]. 

7. Discussion 
Nanotechnology offers intriguing possibilities for the 

application of Catharanthus roseus, commonly known as 
the Madagascar periwinkle or rosy periwinkle, which is a 
medicinal plant known for its production of valuable 
alkaloids, including vincristine and vinblastine. These 
alkaloids are used in chemotherapy to treat various 
cancers. 

The following are some possible uses of 
nanotechnology in relation to Catharanthus roseus: 
• Drug Delivery: Nanotechnology can assist in 

enhancing the delivery of these alkaloids derived 
from the plant by encapsulating them into 
nanoparticles. This approach can improve the 
targeted delivery of drugs, increase their solubility, 
and minimize adverse side effects. 

• Enhanced Production: Catharanthus roseus plants' 
growth conditions and production may be enhanced 
by the application of nanoparticles. Nutrient delivery 
systems at the nanoscale or fertilizers based on 
nanotechnology may promote plant growth and 
alkaloid production. 

• Biochemical Studies: The metabolism and 
manufacture of alkaloids within plants can be studied 
with the help of nanotechnology instruments like 
nanosensors. This understanding could lead to 
strategies for optimizing and increasing the yield of 
these valuable compounds. 

• Genetic Modification: By making it easier to transfer 
genetic material or gene-editing tools into plant cells, 
nanotechnology can support genetic engineering 
methods. Catharanthus roseus could be modified in 
this way to produce more alkaloids or acquire other 
desired characteristics [41]. 

• Environmental Monitoring: Nanosensors can be 
utilized to monitor the environmental conditions and 
factors affecting the growth and health of 
Catharanthus roseus plants. This information can 
help in optimizing cultivation practices for better 
yields [42]. 

8. Conclusions 
Catharanthus roseus, popularly called the periwinkle of 
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Madagascar, is a rich source of phytoconstituents, mainly 
alkaloids like vinblastine and vincristine that are highly 
valued for their therapeutic qualities. These substances are 
at the forefront of anticancer therapies, demonstrating 
exceptional effectiveness in preventing the growth of 
cancer cells, therefore battling a variety of malignancies. 
However, because of possible toxicity issues, vigilance is 
necessary in addition to their therapeutic efficacy. 
Although very useful in oncology, vincristine and 
vinblastine can cause side effects such as neurotoxicity, 
bone marrow suppression, and gastrointestinal disorders. 
As such, they should be administered carefully and under 
medical supervision. Despite these difficulties, the plant's 
varied phytoconstituents nevertheless present exciting 
research opportunities, with the potential to advance 
anticancer medicines and expand the scope of medical 
applications while minimizing toxicity. 
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