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Abstract: Curcuma longa (commonly known as turmeric) is one of the most widely
used medicinal plants in traditional medicine systems such as Ayurveda, Traditional Chinese
Medicine, and Unani medicine. Modern scientific research has confirmed numerous
pharmacological activities of turmeric, largely due to its principal bioactive compound,
curcumin. Studies indicate that turmeric possesses strong antioxidant, anti-inflammatory,
antimicrobial, antidiabetic, cardioprotective, neuroprotective, and anticancer properties.
Experimental and clinical investigations suggest that turmeric may play an important role in
preventing and managing chronic diseases associated with oxidative stress and inflammation.
Despite promising findings, challenges remain regarding bioavailability, dosage
standardization, and long-term clinical evaluation. This review aims to summarize current
scientific evidence regarding the therapeutic potential of Curcuma longa and highlight future
directions for research and clinical application.
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Introduction: Medicinal plants continue to serve as valuable sources of therapeutic
compounds worldwide. Among these plants, Curcuma longa, commonly known as turmeric,
occupies a significant position in traditional medicine. Turmeric has been used for centuries
in Asian countries for the treatment of various diseases including digestive disorders, skin
diseases, infections, joint pain, and liver conditions. Botanically, turmeric belongs to the
Zingiberaceae family. The rhizome of the plant contains several biologically active
compounds, among which curcumin is considered the most important. Other constituents
include demethoxycurcumin, bisdemethoxycurcumin, essential oils, and polysaccharides. In
recent decades, increasing scientific attention has focused on the pharmacological effects of
curcumin due to its ability to regulate multiple cellular pathways involved in inflammation,
oxidative stress, and apoptosis. Numerous in vitro and in vivo studies have demonstrated
beneficial effects of turmeric in metabolic disorders, cardiovascular diseases,
neurodegenerative conditions, and cancer.

Although many studies report positive therapeutic outcomes, certain limitations still
exist. Poor bioavailability of curcumin, differences in extraction methods, and insufficient
large-scale clinical trials have resulted in inconsistencies in research findings. Therefore, a
comprehensive review of current literature is necessary to better understand the medicinal
value and limitations of turmeric. The aim of this article is to review and synthesize
available scientific evidence regarding the antioxidant, anti-inflammatory, antimicrobial,
antidiabetic, cardioprotective, neuroprotective, and anticancer properties of Curcuma longa.
Despite the growing body of evidence, many aspects of Curcuma longa pharmacology
remain insufficiently understood. Differences in extraction techniques, dosage variations,
and limited large-scale clinical trials have created inconsistencies in reported outcomes.
Therefore, a comprehensive review of current scientific literature is necessary to better
understand its therapeutic potential and limitations. The aim of this article is to
systematically review and synthesize available research findings related to the

https://www.academicpublishers.org/journals/index.php/ijai


INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

ISSN: 2692-515-x, Impact Factor: 9.23
American Academic publishers, volume 6, issue 05,2026

Journal: https://www.academicpublishers.org/journals/index.php/ijai

page 1817

pharmacological properties of Curcuma longa, focusing on its antioxidant, anti-
inflammatory, antimicrobial, antidiabetic, cardioprotective, immunomodulatory, and
anticancer effects.

Methods: This article is based on a structured narrative review of peer-reviewed
scientific literature published in international biomedical journals. Scientific databases
including PubMed, Scopus, and Web of Science were used to identify relevant studies.

Inclusion criteria:
 Experimental (in vitro and in vivo) studies investigating pharmacological effects of

turmeric.
 Clinical trials evaluating therapeutic efficacy in humans.
 English-language publications.

 Studies focusing on curcumin and related bioactive compounds.

 Results: Multiple studies demonstrate that turmeric exhibits strong
antioxidant properties. Curcumin acts as a free radical scavenger and enhances antioxidant
defense enzymes such as superoxide dismutase, catalase, and glutathione peroxidase.Anti-
inflammatory Effects: Research indicates that curcumin suppresses pro-inflammatory
cytokines including TNF-α, IL-1β, and IL-6. It also inhibits inflammatory signaling
pathways such as NF-κB and cyclooxygenase enzymes.

 Antimicrobial Activity: Turmeric extracts possess antibacterial, antiviral, antifungal,
and antiparasitic activities against various microorganisms. Several studies suggest
synergistic effects when combined with conventional antibiotics. Antidiabetic Effects:
Clinical studies have shown that turmeric supplementation may improve insulin sensitivity,
reduce fasting blood glucose levels, and decrease oxidative stress associated with diabetes
mellitus. Cardioprotective Properties: Evidence suggests that curcumin contributes to
improved lipid profiles, reduced LDL oxidation, and mild antihypertensive effects. These
findings indicate potential benefits in cardiovascular disease prevention. Neuroprotective
Effects: Recent investigations suggest that curcumin may protect neuronal cells against
oxidative damage and inflammation.

Discussion: The findings from numerous studies support the broad therapeutic potential of
turmeric. Curcumin appears to be the principal compound responsible for many
pharmacological activities observed in experimental models.

The antioxidant properties of turmeric play a major role in reducing oxidative stress, which
is associated with chronic diseases including diabetes, cardiovascular disorders, and cancer. By
neutralizing reactive oxygen species, curcumin may help protect cellular structures from
damage. Similarly, the anti-inflammatory effects of turmeric contribute to its therapeutic
applications in inflammatory diseases such as arthritis and inflammatory bowel disorders.
Inhibition of inflammatory mediators and cytokines may explain its beneficial effects in these
conditions. Another important aspect of turmeric pharmacology is its antimicrobial activity.
Due to increasing antimicrobial resistance worldwide, natural compounds with antimicrobial
properties are receiving considerable scientific attention as complementary therapeutic agents.

Despite promising results, several limitations remain unresolved. One major challenge is
the poor bioavailability of curcumin, which limits its absorption and therapeutic effectiveness.
Additionally, variations in extraction methods and dosage forms may significantly influence
study outcomes. Furthermore, many clinical studies involve relatively small sample sizes and

https://www.academicpublishers.org/journals/index.php/ijai


INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

ISSN: 2692-515-x, Impact Factor: 9.23
American Academic publishers, volume 6, issue 05,2026

Journal: https://www.academicpublishers.org/journals/index.php/ijai

page 1818

short treatment durations. Large-scale randomized controlled trials are necessary to establish
standardized therapeutic guidelines and evaluate long-term safety profiles.

Conclusion: Curcuma longa possesses scientifically supported antioxidant, anti-
inflammatory, antimicrobial, antidiabetic, cardioprotective, neuroprotective, and anticancer
properties. Curcumin, the primary bioactive compound of turmeric, appears to play a central
role in mediating these biological effects. Although experimental and preliminary clinical
studies demonstrate promising therapeutic potential, further well-designed clinical trials are
essential to confirm efficacy, optimize dosage forms, and establish standardized medical
applications. Future research should focus on improving curcumin bioavailability, identifying
optimal extraction techniques, and evaluating long-term safety. With continued scientific
investigation, turmeric may become an increasingly important component of modern
phytotherapy and integrative medicine.
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