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ABSTRACT 

Vinca is also known as Catharanthus roseus(C. roseus), is a 

well-known medicinal plant from the apocynaceae family, 

native to various region including asia, Africa, Australia, north 

and south America, and southern Europe. Renowned for its rich 

phytochemical composition, C. roseus contains bioactive 

compounds such as flavonoids, phenolics, vinblastine, and 

terpenoids, which contribute to its diverse therapeutic 

properties, including anticancer, hypolipidemic, anthelmintic, 

antimicrobial, antiulcer, neuroprotective, wound-healing, 

antioxidant and hypoglycemic activities. This paper 

summarizes the most recent methods for preparing dried 

material, extracting bioactive components from this plant, and 

isolating them. Natural products significantly impact the 

pharmaceutical and agricultural industries, especially as ―eco 

-friendly‖ alternatives to synthetic fungicides. The identified bioactive compounds in Gas 

chromatography-mass spectrometry analysis also have the way for developing 

pharmaceutical biosynthesis pathway, enlightening future research and development in these 

industries. 

 

KEYWORDS: Catharanthus roseus, GC-MS analysis, vinblastine, vincritine, Anticancer 

activity, Indole alkaloid. 

 

INTRODUCTION 

Herbal plants are plants whose leaves, roots, flowers, seed or bark are used for medicinal or 

aromatic purposes. These plants synthesize natural chemical compounds called secondary 

metabolites (such as alkaloids, tannins, and Flavonoids) that triggers physiological benefits in 

the human body.  Herbal remedies rich in diverse Phytoconstituent have been invaluable 
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since ancient times foe preventing  and treating diseases, including cancer and remain integral  

to global healthcare. Herbal plants, known for their safety and efficacy offer a natural 

alternative to synthetic drugs, with minimal side effect. 

 

Vinca rosea is a significant medicinal plant that is a member of the apocynaceae family. 

Vinca is also known by the synonym sadabahar, ratanjot, sadfuli and catharanthus rosea 

C.roseus exhibits a wide range of medicinal properties including vasodilation, anti-allergic, 

anti-inflammatory, antimicrobial, antidiabetic, antithrombotic, cardioprotective, antioxidant, 

antifungal and antiviral activities. Vincristine and vinblastine were isolate from this plant are 

well known anti-cancer drugs for hodgkin‘s lymphoma and childhood leukemia respectively. 

It is a dicotyledonous angiosperm with two terpene alkaloid. 

 

PLANT PROFILE 

 

Vinca Plant. 

 

Vinca is a herbaceous plant or an evergreen subshrub growing to 32 in 80 cm high. It has 

glistening, dark green and flower all summer long. The flower of the naturally appear pale 

pink with purple ‗‘eye‘‘ in their centers. Stem is green, often permeate with purple or red.  

 

Leaves: Oval leaves (1-2 in long) decussate, lamina  variable, elliptic, obovate or narrowly 

obviate. 

 

Flowers: 4-5 cm, classy, white or pink, with a purple, red, pale yellow or white centre follicle 

1.2-3.8 × 0.2-0.3 cm, susceptible on the axial side. Seeds 1-2 mm, are numerous and grooved 

on one side. 

 

Flowering period: Throughout the year in equatorial condition, and from spring to late 

autumn, in warm. 
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Temperature: Normal room temperature is suitable at all times and temperature is not less 

than 10⁰C(50⁰F). 

 

A vinca having a unpleasant flavor and the smell is characteristic. Gardeners choose vinca 

because it is relative drought-tolerate and perform well in dry and hot location exposed to full 

sun. It also have some pharmacological vinca minor used for treatment of disorder‘s mostly 

related to skin and hair. It is effective in treating skin condition like acne, pimple and painful 

lumps on the skin.   

 

 

Various Types of Vinca. 

 

Mechanism of Action 

1. Microtubules Inhibition 

The activity of many of the drugs currently in use in cancer chemotherapy can probably be 

ascribed to inhibition of nucleic acid synthesis, but mechanisms of action differ widely.  
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Natural product which have exhibited antitumor activity span a very wide range of structural 

types. Yet there is no common features to explain their biological activity, some compound 

are mitotic inhibitor. 

 

Natural product Vinca alkaloids, such as vincristine, vinblastine, and vinorelbine, target 

tubulin, a globular protein that is essential for forming microtubules. Microtubules are 

dynamic structures made from tubulin dimers, which are involved in various cellular 

processes. One of their critical roles is in cell division, specifically during mitosis, where they 

form the mitotic spindle—a structure that separates chromosomes into the daughter cells. 

 

Tubulin Structure: Tubulin exists in two forms, alpha and beta, which combine to form 

heterodimers. These heterodimers polymerize into long, linear chains that make up 

microtubules. The microtubules are continuously undergoing polymerization (growth) and 

depolymerization (shrinking), which is crucial for their dynamic role in cellular functions, 

including mitosis. 

 

Vinca Alkaloids' Action: Vinca alkaloids bind to the β-tubulin subunit of the tubulin dimers. 

This binding prevents polymerization, effectively disrupting the dynamic assembly of 

microtubules. Because microtubules cannot form or maintain their structure, the cell loses its 

ability to create functional microtubule network. 

 

 

 

2. Prevention of Mitotic Spindle Formation 

The mitotic spindle is a structure composed of microtubules that is essential for the separation 

of chromatids during mitosis. Microtubules grow out from structures called centrosomes (or 
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spindle poles) and attach to kinetochores on chromosomes. These microtubules help align the 

chromosomes at the metaphase plate and then pull them apart during anaphase. 

 

During mitosis, the chromosome separate with the assistance of these microtubules, and after 

cell division, the microtubules are transformed back to tubulin. These drugs inhibit DNA 

synthesis and replication via the the enzyme topoisomerase II. 

 

Disruption of Spindle Formation: When vinca alkaloids bind to tubulin and prevent the 

assembly of microtubules, the mitotic spindle fails to form properly. This leads to a failure in 

chromosome alignment at the metaphase plate and an inability to segregate the chromosomes 

during anaphase. Without functional microtubules, the spindle cannot exert the forces needed 

to pull the chromosomes apart. 

 

Metaphase Arrest: The inability to complete spindle formation causes cells to become 

arrested in metaphase, the stage of mitosis where chromosomes are aligned at the metaphase 

plate but cannot be separated. This mitotic arrest prevents the cell from progressing into 

anaphase, halting cell division. 

 

Cell Death: Because cell division is halted, the affected cells eventually undergo apoptosis 

(programmed cell death), particularly if the arrest is prolonged. This is especially effective in 

cancer cells, which typically divide rapidly, making them more susceptible to disruption of 

mitosis. 
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PHARMACOLOGICAL ACTION 

I. Anti-Microbial activity: It has antibacterial properties, with extracts from its leaves, stem, 

flower and roots effectively combating a variety of bacteria, fungi and malaria-causing 

parasites. It has antibacterial activity against pathogen like P. aeruginosa and staphylococcus 

aureus. 

 

II. Anti-oxidant property: It protect the body from harmful free radicals generated during 

oxidation, which can lead to neurological issues and cancer. Vinca contain phytoconstituents 

like tannins, phenolic and flavonoids, which contribute to its strong antioxidant activity. 

 

III. Anti-diabetic activity: Its works as an antihyperglycemic by stimulating insulin 

secretion, regenerating damaged pancreatic cells, and slowing sugar absorption. Vinca 

contains bioactive alkaloid and tannins that help lower blood glucose levels and improves 

lipid profiles. 

 

IV. Anti-thrombotic activity: Vinca alkaloids and their derivatives exert antithrombotic 

activity primarily by inhibiting platelet aggregation, suppressing  thromboxane synthesis, and 

reducing blood viscosity. 

 

V. Anti-viral activity: Vinca exhibits antiviral activity primarily by disrupting the host cell‘s 

microtubule network and inhibiting viral replication machinery. 

 

VI. Anti-allergic activity: It contains naturally occurring flavonoids and phenols that act as 

natural antihistamines and anti-inflammatory agents. It works by stabilizing mast cells and 

directly inhibiting inflammatory pathways. 

 

VII. Vasodilation: Vinca alkaloid act as vasodilator primarily by relaxing the smooth 

muscles in blood vessel walls, particularly in the brain. 

 

VIII. Cardioprotective: Vinca having derivatives like vinpocetine and indole alkaloids like 

vincamine act as cardioprotective agents by improving microcirculation, reducing vascular 

inflammation, and preventing pathological changes in the heart. 

 

IX. Anti-fungal property: Vinca extract work as an fungal by disrupting fungal cell division 

and degrading cell membrane. 
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X. Anti-ulcer property: Vincamine and vindoline alkaloid of the plant showed anti-ulcer 

property. The vincamine are present in the leaves of vinca plant shows cerebrovaso dilatory 

and neuroprotective property. 

 

USES 

 Vinca is used to extract vincristine, vinblastine and vincristine sulphate is an 

nantineoplastic agent which may act by arresting mitosis at the metaphase it is given 

intravenously in the treatment of the acute leukemia of children. 

 Vinca also exhibits hypotensive and anti-diabetic action. 

 Vinca is used to treat Hodgkin disease because it contain vinblastin as a chemical 

constituent. 

 Vinca is used to Reduced high blood pressure. 

 Vinca is used to Improve skin health like treat acne, pimple and having anti-inflammatory 

effect. 

 Vinca is used to control blood sugar and stimulate insulin production. 

 

CONCLUSION 

Here we conclude that vinca possesses both anticancer and anti-tumor capabilities. 

Phytochemical analysis revealed the presence of key constituents, including alkaloid, 

phenols, flavonoids and glycosides which contribute to its medicinal properties. The vinca 

alkaloids have cytotoxic effects that can arrest the division of cells and cause cell death. 

 

REFERENCES 

1. Sahelian R. Alkaloid substances in plants, information on vinca, ergot and ephedra 

alkaloid compounds. [Cited on 2011 Jul 9]. 

2. Brogan C. Alkaloids cancer treatments, 2010 Jun 7. Available from: http://www.Vinca 

alkaloids\Alkaloids Cancer Treatment Livestrong_com.mh. [Cited on 2010 Sep 23]. 

3. Kufe DW, Pollock RE, Weichselbaum RR, Bast RC Gansler TS, Holland JF, et al. 

Holland‑Frei cancer medicine. 6th ed. Hamilton (ON): BC Decker Inc.; 2003. 

4. GiddingCE, KellieSJ, KampsWA, de GraafSS. Vincristine revisited. Crit. Rev. Oncol. 

Hematol., 1999; 29: 267‑87. 

5. Bennouna J, Delord JP, Campone M, Nguyen L. Vinflunine: A new microtubule inhibitor 

agent. Clin. Cancer Res., 2008; 14: 1625‑32. 



Chauhan et al.                                                                    World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 15, Issue 21, 2026.      │     ISO 9001: 2015 Certified Journal     │ 

 

 

 

1462 

6. Schutz FA, Bellmunt J, Rosenberg JE, Choueiri TK. Vinflunine: Drug safety evaluation 

of this novel synthetic vinca alkaloid. Expert Opin. Drug Saf., 2011; 10: 645‑53. 

7. Himes RH. Interactions of the catharanthus (Vinca) alkaloids with tubulin and 

microtubules. Pharmacol. Ther., 1991; 51: 257‑67. 

8. Downing KH. Structural basis for the interaction of tubulin with proteins and drugs that 

affect microtubule dynamics. Annu. Rev. Cell Dev. Biol., 2000; 16: 89‑111. 

9. Correia JJ, Lobert S. Physiochemical aspects of tubulin‑interacting antimitotic drugs. 

Curr. Pharm. Des., 2001; 7: 1213‑28. 

10.  Jordan MA, Thrower D, Wilson L. Effects of vinblastine, podophyllotoxin and 

nocodazole on mitotic spindles. Implications for the role of microtubule dynamics in 

mitosis. J. Cell Sci., 1992; 102: 401‑16. 

11. TosoRJ, JordanMA, Farrell KW, MatsumotoB, WilsonL. Kinetic stabilization of 

microtubule dynamic instability in vitro by vinblastine. Biochemistry 1993; 32: 1285‑93. 

12. Vacca A, Iurlaro M, Ribatti D, Minischetti M, Nico B, Ria R, et al. Antiangiogenesis is 

produced by nontoxic doses of vinblastine. Blood 1999; 94: 4143‑55. 

13. Klement G, Baruchel S, Rak J, Man S, Clark K, Hicklin DJ, et al. Continuous low‑dose 

therapy with vinblastine and VEGF receptor‑2 antibody induces ustained tumor 

regression without overt toxicity. J. Clin. Invest 2000; 105: R15‑24. 

14. Wang LG, Liu XM, Kreis W, Budman DR. The effect of antimicrotubule agents on signal 

transduction pathways of apoptosis: A review. Cancer Chemother. Pharmacol., 1999; 44: 

355‑61. 

15. Rowinsky EK, Donehower RC. Paclitaxel (taxol.) N. Engl. J. Med., 1995; 332: 1004‑14. 

16. Gregory RK, Smith IE. Vinorelbine: A clinical review. Br. J. Cancer 2000; 82: 1907‑13. 

17. JoelS. The comparative clinical pharmacology of vincristine and vindesine: Does 

vindesine offer any advantage in clinical use? Cancer Treat Rev., 1996; 21: 513‑25. 

18. McGuire SA, Gospe SM Jr, Dahl G. Acute vincristine neurotoxicity in the presence of 

hereditary motor and sensory neuropathy type I. Med. Pediatr. Oncol., 1989; 17: 520‑3. 

19.  Hoff PM, Valero V, Ibrahim N, Willey J, Hortobagyi GN. Hand‑foot syndrome 

following prolonged infusion of high doses of vinorelbine. Cancer 1998; 82: 965‑9. 

20. Johnson IS, Armstrong JG, Gorman M, Burnett JP Jr. The vinca alkaloids: A new class of 

oncolytic agents. Cancer Res., 1963; 23: 1390‑427. 



Chauhan et al.                                                                    World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 15, Issue 21, 2026.      │     ISO 9001: 2015 Certified Journal     │ 

 

 

 

1463 

21. Jackson DV Jr, Bender RA. Cytotoxic thresholds of vincristine in a murine and a human 

leukemia cell line in vitro. Cancer Res., 1979; 39: 4346‑9. 

22. Nam NH. Combretastatin A-4 analogues as antimitotic antitumor agents. Curr. Med. 

Chem., 2003; 10(17): 1697–722. 

23. Stone AA, Chambers TC. Microtubule inhibitors elicit differential effects on MAP kinase 

(JNK, ERK, and p38) signaling pathways in human KB-3 carcinoma cells. Experimental 

Cell Res., 2000; 254(1): 110–9. 

24. Kruczynski A, Barret JM, Etiévant C, Colpaert F, Fahy J, Hill BT. Antimitotic and 

tubulin-interacting properties of vinflunine, a novel fluorinated Vinca alkaloid. Biochem. 

Pharmacol., 1998; 55(5): 635–48. 

25. Gupta K, Panda D. Perturbation of microtubule polymerization by quercetin through 

tubulin binding: a novel mechanism of its anti proliferative activity. Biochemistry. 2002; 

41(3): 13029–38. 

26. Lobert S, Correia JJ. Energetics of vinca alkaloid interactions with tubulin. Methods 

Enzymol., 2000; 323: 77–103. doi:10.1016/s0076-6879(00)23362-4. 

27. Johnson SA, Harper P, Hortobagyi GN, Pouillart P. Vinorelbine: an overview. Cancer 

Treat Rev., 1996; 22(2): 127–42. 

28. Mangeney P, Andriamialisoa RZ, Lallemand JY, Langlois N, LangloisY, Potier P. 5‘-Nor 

anhydrovinblastine: Prototype of a new class of vinblastine derivatives. Tetrahedron. 

1979; 35(18): 2175–9. 

29. Johnson IS, Armstrong JG, Gorman M, Burnett JP. The vinca alkaloids: a new class of 

oncolytic agents. Cancer Res., 1963; 23(8): 1390–427. 

30. Kokate C.K., Purohit A.P, Gokhale S.B. 2017. Pharmacognosy 53rd edition.  

31. Evans, W.C., Trease and Evans Pharmacognosy 15
th

 edition, 2002, published by WB 

Saunders company limited, 1996; 475. 

 


