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ABOUT THE STUDY 

Natural products and their derivatives have long served as a foundation in 

cancer therapy, providing unique structural diversity and biological activity. 

Among the emerging strategies in oncology, targeting cancer cell metabolism 

has gained significant focus.  Cancer cells exhibit metabolic reprogramming, 

typically characterized by the Warburg effect, where they rely on glycolysis even 

in the presence of oxygen. This metabolic shift supports rapid cell proliferation, 

survival and adaptation to the tumor microenvironment.  Natural product 

derivatives present a valuable approach for disrupting these metabolic 

processes, providing novel therapeutic opportunities with high specificity and 

potency. 

Cancer cell metabolism is driven by altered pathways, including increased 

glucose uptake, enhanced lactate production and dysregulated lipid and amino 

acid metabolism. These changes provide energy and building blocks for rapid 

cell division and contribute to resistance against conventional therapies.  

Natural product derivatives, such as flavonoids, alkaloids, terpenoids and 

polyketides, have demonstrated the ability to interfere with key metabolic 

enzymes and pathways, disrupting the biochemical machinery essential for 

tumor growth and survival. One compelling example is the use of flavonoid 

derivatives, which have shown potential in targeting glucose metabolism. 

Compounds such as quercetin and resveratrol inhibit hexokinase and pyruvate 

dehydrogenase kinase, disrupting glycolysis and mitochondrial respiration. 

Similarly, alkaloid derivatives like berberine have been found to modulate AMP-

Activated Protein Kinase (AMPK), a central regulator of cellular energy 

homeostasis. By activating AMPK, these compounds suppress lipid 

biosynthesis and promote metabolic stress in cancer cells. In addition to 

glycolysis and lipid metabolism, natural product derivatives have proven 
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For example, arginine deiminase derivatives deplete arginine, an amino acid essential for certain cancers, leading to 

reduced tumor growth. Similarly, Epigallocatechin Gallate (EGCG), a catechin derivative, inhibits glutaminase, a key 

enzyme in glutamine metabolism, thereby starving cancer cells of critical nutrients. The versatility of natural product 

derivatives extends beyond single-target approaches. Their multifunctional nature allows them to modulate multiple 

metabolic pathways simultaneously, enhancing their therapeutic efficacy and reducing the likelihood of resistance. 

For example, paclitaxel and its derivatives not only disrupt microtubule dynamics but also alter mitochondrial 

function, impacting both cellular division and energy production. Another advantage of natural product derivatives 

lies in their ability to synergize with existing therapies. By combining metabolic inhibitors derived from natural 

products with chemotherapeutic agents or immunotherapies, researchers have achieved enhanced anticancer 

effects. For instance, curcumin derivatives, known for their anti-inflammatory properties, can sensitize cancer cells 

to oxidative stress induced by radiotherapy or chemotherapy, improving treatment outcomes. 

 

Despite these promising developments, challenges remain in translating natural product derivatives into clinical 

applications. Issues such as low bioavailability, off-target effects, and complex synthesis pathways can hinder their 

therapeutic potential. However, advances in nanotechnology, drug delivery systems, and synthetic biology are helping 

to overcome these obstacles. Nanocarriers, for example, can enhance the solubility and stability of natural product 

derivatives, ensuring targeted delivery to tumor sites and minimizing systemic toxicity. 

 

In conclusion, natural product derivatives represent a powerful tool in targeting cancer cell metabolism, providing 

unique mechanisms of action and the potential to address unmet needs in oncology. By interfering with critical 

metabolic pathways, these compounds can disrupt the energy supply and biosynthetic machinery essential for tumor 

growth. Furthermore, their ability to synergize with existing therapies and adapt to diverse cancer types emphasizes 

their versatility and potential. As research continues to refine their efficacy and delivery, natural product derivatives 

are poised to play a significant role in the next generation of cancer therapies, connecting nature’s potential with 

clinical innovation. 

 

 

effective in targeting amino acid metabolism, an essential aspect of cancer cell 

survival. 


