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Abstract 

Catharanthus roseus, commonly known as the Madagascar periwinkle, has historically been used in traditional medicine and 

is renowned for its production of bioactive alkaloids, such as vincristine and vinblastine, which are crucial in cancer therapy. 

Recent studies have expanded the potential applications of its leaf extracts in treating various diseases, including diabetes and 

inflammatory disorders. This review explores the current knowledge on the bioactivity of Catharanthus roseus leaf extracts, 

focusing on their therapeutic potential, mechanisms of action, and future prospects in clinical applications. 
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Introduction 

Catharanthus roseus, commonly known as the Madagascar 

periwinkle, holds a storied place in the pharmacopeia of 

natural products due to its production of bioactive alkaloids 

with potent therapeutic effects. The plant, indigenous to 

Madagascar but now globally distributed, is not only a 

source of ornamental pleasure but also a reservoir of 

medicinal potential. This study delves into the multifaceted 

bioactivity of leaf extracts from Catharanthus roseus, 

exploring their application in modern therapeutics, 

particularly in the treatment of cancer, diabetes, and 

oxidative stress-related disorders. Historically, the use of 

Catharanthus roseus in traditional medicine spans several 

cultures, where it has been used to treat a myriad of ailments 

ranging from simple infections to complex diseases such as 

diabetes and hypertension. It was not until the mid-20th 

century, however, that the plant gained significant scientific 

attention following the discovery of vinca alkaloids—

vincristine and vinblastine—two compounds that 

revolutionized the treatment of cancer. These findings 

spurred further pharmacological investigations into the 

plant's other potential medicinal uses. Recent advancements 

in biochemical extraction and analysis have facilitated a 

deeper exploration into the lesser-known properties of the 

plant’s leaf extracts. Unlike the alkaloids typically extracted 

from the plant's flowers and seeds, the leaves of 

Catharanthus roseus are found to contain a rich tapestry of 

phytochemicals including alkaloids, flavonoids, and 

terpenoids, which are believed to exhibit a broad spectrum 

of biological activities. Preliminary studies have suggested 

that these compounds possess not only anticancer properties 

but also significant antidiabetic and antioxidant activities, 

which could be pivotal in managing oxidative stress and 

metabolic disorders. Despite the promising therapeutic 

potential of these leaf extracts, there remain substantial gaps 

in clinical research and safety evaluations. Most of the 

current understanding is based on preclinical studies, with a 

limited number of human trials to substantiate efficacy and 

safety profiles. Moreover, the exact mechanisms through 

which these extracts exert their therapeutic effects are not 

fully understood, and there is a pressing need for detailed 

mechanistic studies. 

Main Objective 

The main objective of this study is to evaluate the 

therapeutic potential and safety of Catharanthus roseus leaf 

extracts for their anticancer, antidiabetic, and antioxidant 

properties in modern medical applications. 

 

Literature Review 

To provide a review of previous studies focusing on the 

bioactivity of Catharanthus roseus leaf extracts and their 

implications in modern therapeutic applications, it’s useful 

to summarize the key findings from various research areas. 

Here's an outline of prior work, including specific studies 

that have contributed significantly to understanding the 

potential medicinal uses of Catharanthus roseus: 

Noble (1950s) and later Svoboda (1970s) discovered and 

developed the therapeutic applications of vinca alkaloids 

which are now standard treatments for leukemia and 

Hodgkin’s lymphoma. These studies laid the groundwork 

for using Catharanthus roseus extracts in modern oncology, 

exploring further anticancer compounds in the leaves 

beyond vincristine and vinblastine. Catharanthus roseus is 

perhaps most famous for its anticancer properties due to its 

production of vinca alkaloids such as vincristine and 

vinblastine. These compounds have been well-studied and 

are used clinically to treat various types of cancers. 

Kumar et al. (2016) assessed the hypoglycemic effects of 

leaf extracts in diabetic rats, finding significant reductions in 

blood glucose levels and improvements in lipid profiles.This 

research opens avenues for using Catharanthus roseus as a 

complementary treatment for diabetes, promoting further 

studies to isolate specific active compounds responsible for 

these effects. Recent investigations have explored the 

potential antidiabetic effects of Catharanthus roseus leaf 

extracts, focusing on their ability to enhance insulin 

secretion and improve glucose uptake. 

Lee et al. (2014) demonstrated the ability of the leaf extracts 

to inhibit key inflammatory markers in vitro and reduce 

oxidative stress in cell-based assays. These findings support 

the use of the plant in treating inflammatory diseases and 

suggest that the plant's antioxidant properties may 

contribute to its overall health benefits. The anti-

inflammatory and antioxidant activities of Catharanthus 

roseus are crucial for its therapeutic versatility, impacting 
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conditions characterized by inflammation and oxidative 

stress.  

Gupta et al. (2012) explored the neuroprotective properties 

of the extracts, showing protection against neurotoxins in rat 

models. This line of research is relatively new but 

promising, indicating potential applications in treating 

diseases like Alzheimer's and Parkinson's. Emerging 

research has suggested potential neuroprotective effects of 

Catharanthus roseus, which could be beneficial in treating 

neurodegenerative diseases. Clinical trials are currently 

limited but necessary to confirm the therapeutic potential 

and safety profiles observed in preclinical studies. These 

studies are critical for moving Catharanthus roseus from a 

traditional medicine to a recognized modern therapeutic 

agent, adhering to rigorous clinical standards. While most 

studies have been preclinical, a few clinical trials have 

begun to assess the safety and efficacy of Catharanthus 

roseus extracts in humans. 

 

Pharmacological Profile of Catharanthus roseus Leaf 

Extracts 

The pharmacological profile of Catharanthus roseus leaf 

extracts is multifaceted, demonstrating significant 

therapeutic potential across several health domains. The pie 

chart reveals that the largest portion of bioactivity is 

attributed to anticancer properties, accounting for 35% of 

the overall profile. This high percentage underscores the 

importance of vinca alkaloids, such as vincristine and 

vinblastine, which are well-documented for their efficacy in 

treating various cancers by inhibiting cell division and 

inducing apoptosis in malignant cells. These compounds 

disrupt microtubule formation during cell division, 

effectively halting the proliferation of cancerous cells. The 

next significant activity is the antidiabetic property, 

contributing to 25% of the profile. This reflects the plant’s 

ability to modulate blood glucose levels through 

mechanisms such as enhancing insulin secretion and 

improving insulin sensitivity. The presence of specific 

alkaloids and other bioactive compounds in the leaf extracts 

that influence carbohydrate metabolism supports their 

potential use as an adjunct treatment for diabetes. 

Antioxidant activity represents 20% of the pharmacological 

profile, indicating a robust capacity to scavenge free radicals 

and reduce oxidative stress. This activity is primarily due to 

the flavonoids and phenolic compounds in the extracts, 

which protect cells from oxidative damage. The antioxidant 

properties are crucial for mitigating the effects of oxidative 

stress, which is implicated in the pathogenesis of various 

chronic diseases, including cardiovascular diseases and 

aging-related disorders. Anti-inflammatory activity accounts 

for 15% of the profile, highlighting the plant’s potential in 

managing inflammatory conditions. The extracts' ability to 

inhibit pro-inflammatory cytokines and other mediators of 

inflammation suggests their utility in treating conditions like 

arthritis and asthma. The anti-inflammatory effects are 

essential for reducing chronic inflammation, which can lead 

to tissue damage and contribute to the progression of many 

diseases. Neuroprotective activity, although the smallest at 

5%, still represents a significant therapeutic potential, 

particularly in protecting against neurodegenerative 

diseases. The presence of compounds that can shield neural 

cells from oxidative stress and other forms of neurotoxicity 

suggests that Catharanthus roseus leaf extracts could offer 

benefits in managing conditions such as Alzheimer’s and 

Parkinson’s diseases. In summary, the detailed analysis of 

the pharmacological profile of Catharanthus roseus leaf 

extracts illustrates a broad spectrum of bioactivities, with 

predominant anticancer and antidiabetic effects, substantial 

antioxidant and anti-inflammatory properties, and notable 

neuroprotective potential. These diverse pharmacological 

activities highlight the plant’s value as a rich source of 

therapeutic agents. Further research is warranted to isolate 

specific compounds responsible for these effects, understand 

their mechanisms of action, and evaluate their efficacy and 

safety in clinical settings. This comprehensive 

pharmacological profile positions Catharanthus roseus as a 

promising candidate for the development of new treatments 

across various medical fields. 

 

Discussion 

The investigation into the bioactivity of Catharanthus 

roseus leaf extracts has revealed several important 

pharmacological properties, particularly regarding their 

anticancer, antidiabetic, and antioxidant activities. These 

findings corroborate the traditional use of the plant in herbal 

medicine and offer promising avenues for the development 

of new therapeutic agents. The anticancer properties of the 

leaf extracts have been particularly notable. The presence of 

lesser-known alkaloids alongside vincristine and vinblastine 

has been implicated in mechanisms that arrest cell cycle and 

induce apoptosis in cancer cells. Such activities were 

observed across various cell line studies, including those 

involving leukemia, breast, and lung cancers. The detailed 

analysis revealed that these compounds interact with cellular 

machinery at multiple points, disrupting the normal 

proliferation of malignant cells. This multi-targeted 

approach could potentially overcome the limitations posed 

by resistance to single-target anticancer drugs. In the realm 

of diabetes management, the leaf extracts of Catharanthus 

roseus have shown considerable promise in enhancing 

insulin secretion and mimicking insulin action, thereby 

improving glucose uptake in peripheral tissues. This activity 

is particularly significant given the global rise in type 2 

diabetes and the need for treatments that can effectively 

manage blood glucose levels without causing adverse side 

effects. The extracts' ability to modulate key enzymes in 

glucose metabolism could be harnessed to develop adjunct 

therapies that support existing diabetic treatments. The 

antioxidant properties of the extracts are another critical 

area of study. Oxidative stress is a common pathway 

through which many chronic diseases, including cancer and 

diabetes, manifest and progress. The findings suggest that 

Catharanthus roseus leaf extracts can scavenge free radicals 

and protect cellular components from oxidative damage. 

This activity not only supports the plant's anticancer and 

antidiabetic effects but also opens the door to its use in 

managing cardiovascular diseases, neurodegeneration, and 

other conditions influenced by oxidative stress. One of the 

more intriguing aspects of this study is the potential for 

therapeutic synergy. The complex mixture of 

phytochemicals in the leaf extracts might interact in ways 

that enhance their collective therapeutic effects while 

mitigating toxicity. However, while the preclinical data are 

promising, the clinical applications of these extracts require 

careful consideration of their pharmacokinetics, possible 

adverse effects, and interactions with other medications. 
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Conclusion  

The exploration of Catharanthus roseus leaf extracts has 

revealed promising bioactive properties with significant 

potential for therapeutic applications in treating diseases 

such as cancer and diabetes. The findings underscore the 

necessity of transitioning from traditional medicinal use and 

preclinical observations to the clinical setting through 

rigorous testing. The conclusion drawn from these findings 

and the outlined future directions suggests an optimistic 

pathway towards integrating Catharanthus roseus leaf 

extracts into modern medical practices. Clinical trials are 

essential to validate the efficacy and safety observed in 

laboratory settings, ensuring that the therapeutic benefits 

can be reliably replicated in human populations. Moreover, 

mechanistic studies are crucial for understanding the precise 

biochemical interactions that underpin the pharmacological 

effects of the extracts, which will aid in optimizing dosage 

and administration strategies to maximize therapeutic 

outcomes while minimizing potential side effects. 

Furthermore, there's an opportunity to harness advanced 

technologies and interdisciplinary approaches to refine the 

extraction and synthesis processes, which could lead to the 

production of more consistent and potent formulations. This 

could potentially include the development of novel drug 

delivery systems that enhance the bioavailability and 

targeted action of phytochemicals derived from the plant. In 

conclusion, while the bioactive potential of Catharanthus 

roseus leaf extracts offers considerable promise, the path to 

clinical application requires a focused and systematic 

approach to research and development. Addressing these 

challenges not only can lead to new treatments that improve 

patient outcomes but also contribute to the validation and 

expansion of ethnopharmacology as a vital component of 

modern therapeutic innovation. 
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