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Abstract:

Cancer-associated inflammation is increasingly recognized as a key contributor to tumor initiation,
progression, metastasis, and treatment-related complications. Chronic inflammatory processes stimulate
cellular proliferation, angiogenesis, and resistance to apoptosis, thereby creating a favourable environment
for cancer progression. Curcumin, the principal bioactive constituent of turmeric (Curcuma longa), has
attracted considerable attention due to its anti-inflammatory, antioxidant, and immunomodulatory
properties. Several preclinical and clinical studies suggest that curcumin may modulate inflammatory
pathways involved in cancer development and treatment-induced toxicity. This review summarizes current
evidence regarding the role of curcumin in managing inflammation among cancer patients, its mechanisms
of action, therapeutic potential, limitations, and future research directions. Available evidence indicates
that curcumin may serve as a useful adjunct to conventional cancer therapies in reducing inflammatory
burden and improving patient well-being.
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Introduction:

Cancer remains one of the leading causes of morbidity and mortality worldwide. Recent advances in
oncology have established chronic inflammation as a hallmark of cancer. Persistent inflammatory
responses contribute to genetic instability, cellular proliferation, angiogenesis, and metastasis. Elevated
levels of inflammatory mediators such as tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and
C-reactive protein (CRP) have been associated with poor prognosis in several malignancies.

Natural compounds with anti-inflammatory properties have gained increasing attention as supportive
interventions in cancer management. Among these, curcumin, a polyphenolic compound derived from
turmeric, has demonstrated significant biological activity in both laboratory and clinical settings.
Traditionally used in Ayurvedic medicine, curcumin is now extensively studied for its potential role in
reducing inflammation and improving outcomes in cancer patients.

Objectives:

1. To review the relationship between inflammation and cancer progression.

2. To evaluate the anti-inflammatory mechanisms of curcumin.

3. To examine the potential role of curcumin in supportive cancer care.

4. To discuss limitations and future prospects of curcumin-based interventions.
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Inflammation and Cancer:
Inflammation is a physiological defense mechanism that protects the body against injury and infection.
However, chronic inflammation can contribute to carcinogenesis through multiple mechanisms.

Key effects of chronic inflammation include:

e Increased oxidative stress

e DNA damage and mutation

e Promotion of angiogenesis

e Enhanced tumor cell survival

e Facilitation of metastasis

e Suppression of anti-tumor immune responses

Cancer cells often exploit inflammatory pathways to support their growth and spread. Consequently,
controlling inflammation has become an important therapeutic target in oncology.

Curcumin: An Overview

Curcumin is the primary curcuminoid present in turmeric rhizomes. It possesses diverse pharmacological
activities including:

e Anti-inflammatory action

e Antioxidant activity

e Antimicrobial effects

¢ Immunomodulatory properties

e Potential anti-cancer activity

Curcumin has a favorable safety profile and has been consumed as a dietary component for centuries.

Mechanisms of Anti-Inflammatory Action:

Inhibition of Nuclear Factor-Kappa B (NF-xB)

NF-«B is a major transcription factor involved in inflammatory signaling. Excessive activation of NF-xB
contributes to cancer progression by promoting cytokine production and tumor survival. Curcumin
suppresses NF-kB activation, thereby reducing inflammatory responses.

Modulation of Pro-Inflammatory Cytokines
Curcumin has been shown to reduce the expression of:

e TNF-a
o IL-1P

o IL-6

o JL-8

e COX-2

Reduction of these mediators may help decrease systemic inflammation in cancer patients.
Antioxidant Activity:

Reactive oxygen species (ROS) contribute significantly to inflammation and cancer progression.
Curcumin acts as a potent antioxidant by scavenging free radicals and enhancing endogenous antioxidant
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defenses.

Regulation of Cellular Signaling Pathways:

Curcumin influences several signaling pathways involved in inflammation and cancer development,
including:

JAK/STAT pathway

MAPK pathway

PI3K/Akt pathway

e AP-1 signaling pathway

Through these actions, curcumin may help regulate abnormal inflammatory responses.

Role of Curcumin in Cancer Patients:

1. Reduction of Systemic Inflammation
Several studies have reported reductions in inflammatory markers following curcumin
supplementation. Lower levels of CRP, TNF-0, and IL-6 have been observed in various patient
populations.

2. Support During Chemotherapy:
Chemotherapy frequently induces inflammation, oxidative stress, fatigue, and tissue damage.
Curcumin's anti-inflammatory properties may help mitigate some of these adverse effects and improve
treatment tolerance.

3. Support During Radiotherapy:
Radiotherapy can trigger inflammatory responses in healthy tissues surrounding tumors. Preliminary
evidence suggests that curcumin may reduce radiation-induced inflammation and tissue injury.

4. Improvement in Quality of Life:

Reduction in inflammation may contribute to:

Better physical functioning

Reduced fatigue

e Improved appetite

e Enhanced overall well-being

These outcomes may positively influence quality of life among cancer patients receiving conventional
treatment.

Discussion:

The growing body of evidence supporting the anti-inflammatory effects of curcumin highlights its
potential as a complementary intervention in oncology. Curcumin targets multiple inflammatory pathways
simultaneously, distinguishing it from conventional agents that often focus on a single mechanism.
Despite promising findings, challenges remain regarding its clinical application. Curcumin exhibits
relatively poor bioavailability when administered orally. Various formulations, including nanoparticles,
phospholipid complexes, and bio-enhanced preparations, are being developed to improve absorption and
therapeutic effectiveness.

Current evidence supports the use of curcumin as an adjunct rather than a replacement for standard cancer
therapies. More large-scale randomized controlled trials are needed to establish optimal dosing protocols
and long-term efficacy.

IJFMR260381292 Volume 8, Issue 3, May-June 2026 3



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Limitations:

1. The current literature presents several limitations:

e Small sample sizes in many clinical studies

e Variability in curcumin formulations

e Differences in dosage and treatment duration

e Limited long-term follow-up data

e Challenges related to bioavailability

These factors warrant cautious interpretation of existing findings.
2. Future Perspectives:

Future research should focus on:

e Development of high-bioavailability formulations.

e Large multicenter clinical trials.

e Standardized treatment protocols.

e Evaluation of long-term safety and effectiveness.

e Integration of curcumin into evidence-based supportive oncology care.

Conclusion:

Inflammation plays a central role in cancer progression and treatment-related complications. Curcumin, a
naturally occurring polyphenol derived from turmeric, exhibits significant anti-inflammatory, antioxidant,
and immunomodulatory properties. Current evidence suggests that curcumin may help reduce
inflammatory burden and improve quality of life in cancer patients when used alongside conventional
therapies. Although promising, further well-designed clinical studies are required before routine
incorporation into standard oncology practice can be recommended. Curcumin should therefore be
regarded as a supportive adjunct rather than a substitute for evidence-based cancer treatment.
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