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Introduction

Malaria is a life-threatening disease caused by Plasmodium parasites, transmit-
ted through mosquito bites. This Al-driven phytochemical formulation targets
multiple pathways to inhibit Plasmodium replication, enhance immune response,
reduce oxidative stress, and protect the liver.
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Key Phytochemicals and Mechanisms

Antiparasitic Activity

Artemisinin (250 mg): Generates reactive oxygen species (ROS), lead-
ing to Plasmodium membrane damage (Tu et al., 2016)).

Berberine (500 mg): Inhibits Plasmodium heme polymerase, disrupting
the parasite’s detoxification process (Vennerstrom et al., 2004]).

Epigallocatechin Gallate (EGCG) (100 mg): Inhibits Plasmodium
lactate dehydrogenase, blocking energy production (Mohapatra et al.l
2020)).

Immune System Enhancement

Withanolide A (100 mg): Increases T-cell proliferation and enhances
macrophage activation (Choudhary et al., [2017)).

Resveratrol (150 mg): Modulates pro-inflammatory cytokines, reduc-

ing malaria-induced inflammation (Bhat et al., [2017)).

Oxidative Stress Modulation

Curcumin (200 mg): Inhibits NF-B and COX-2, reducing oxidative
stress and inflammation (Gupta et al. [2013).



e Boswellic Acid (200 mg): Inhibits 5-LOX, reducing oxidative stress
and inflammatory damage (Sengupta et al., [2011)).

2.4 Liver Protection

e N-acetylcysteine (NAC) (200 mg): Restores glutathione levels, pro-
tecting liver cells from Plasmodium-induced oxidative damage (De Almeida
et al.l [2017)).

e Alpha-Lipoic Acid (ALA) (300 mg): Enhances mitochondrial func-
tion and prevents hepatotoxicity (Ziegler et al.l |2011)).

2.5 Bioavailability & Synergy Enhancers

¢ Piperine (10 mg): Increases bioavailability of Curcumin, Berberine, and
Resveratrol (Shoba et al., [1998]).

e Liposomal Encapsulation & Fermentation: Improves gut absorption
and systemic circulation of phytochemicals (Li et al., [2017).

3 Regulatory Considerations

This formulation aligns with:

e FDA GRAS (Generally Recognized as Safe) compliance for individual
phytochemicals.

e WHO & EFSA Guidelines ensuring safe intake for malaria prevention
and treatment.

e Clinical Trials Requirement: Preclinical and randomized controlled
trials (RCTs) are necessary for human validation.

4 Conclusion

This Al-driven phytochemical supplement integrates antiparasitic, immune-enhancing,
and anti-inflammatory compounds for malaria management. Future research
must include rigorous clinical trials to validate safety and efficacy.

Disclaimer: This formulation is for research purposes only and has not been
tested in humans. Clinical validation is required before any medical application.
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