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• Cancer remains a leading cause of global morbidity and mortality
• Plants provide structurally diverse bioactive molecules that can be used as anticancer drugs

A.1 Introduction



A.2 Introduction



A.3 Introduction



B. Classification of Plant-Derived Bioactive Compounds

- are natural molecules produced by plants that have a biological effect on human health

Alkaloids: vincristine, vinblastine (mitotic inhibitors)
Flavonoids: quercetin, catechins (antioxidant, signaling modulators)
Terpenoids: paclitaxel, artemisinin (microtubule and ROS-mediated 
effects)
Phenolics: curcumin, resveratrol (epigenetic and inflammatory 
modulation)



• Source: Curcuma longa
• Multi-targeted anticancer effects: 

inflammation, apoptosis, 
epigenetics

• Extensive preclinical evidence; 
limited clinical translation

• Major limitation: poor solubility 
and bioavailability

C. Case Study  – Curcumin



D. Biotechnology - In vitro culture

• Controlled growth environments: precise control of growth 
conditions (pH, temperature, light, nutrients)

• Eliminating variability: reduced variability that can occur due to 
fluctuating environmental conditions in nature.

• Conserving biodiversity: reduces the need to harvest plants from 
their natural habitats, thus protecting rare or endangered species.

• Minimizing ecological impact: producing metabolites under 
controlled conditions reduces the impact on natural ecosystems

Commonly used culture media
Murashige and Skoog (MS)
Gamborg B5
Woody Plant Medium (WPM)



• Pharmacokinetics and 
toxicity optimization

• Standardization of plant-
derived compounds

• Regulatory approval 
complexity

• Future focus: 
combination therapy, 
precision oncology, AI-
guided discovery

E. Challenges and Emerging Research Directions



• Plant-derived bioactives remain indispensable in anticancer therapy

• Integration of ethnomedicine, molecular biology, and biotechnology is critical

• Future success depends on interdisciplinary and translational research

E. Conclusion and Future Outlook



Thank you!

Vă mulțumesc!
Hvala!
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