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ABSTRACT:
Turmeric, or Curcuma longa, is a plant that produces the polyphenol curcumin
(Diferuloylmethane). Due to its numerous therapeutic benefits, such as its anti-oxidant, analgesic, anti-
inflammatory, and antibacterial qualities, curcumin has been widely utilized in Ayurvedic medicine for
millennia. Curcumin has recently been discovered to have anti-cancer properties through its impact on a
number of biological processes related to mutagenesis, oncogene expression, cell cycle regulation, apoptosis,
and carcinogenesis.
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INTRODUCTION :
A number of anticancer substances with various mechanisms of action have been isolated from plant sources,
including Taxus brevifolia, Catharanthus roseus, Betula alba, Cephalotaxus species, Erythroxylum previllei,
Curcuma longa, and numerous more, in addition to chemically manufactured anticancer medicines. The most
significant of these is curcumin, which was originally isolated from the turmeric plant in a pure crystalline
form in 1870. Curcumin is found in the rhizomes of Curcuma longa I., or turmeric.
PHARMACOGNOSTIC ACCOUNT:
Synonym: Saffron Indian, Haldi, Curcuma, Rhizoma cur-cumae.
Biological source: Turmeric is the dried rhizome of Curcuma longa linn. (syn. Curcuma domestca valeton).
Family: Zingiberaceae.
Chemical constituent: Curcuminoids (5%), Essential oil (6%), Curcumin 1 (6%),
Zingiberene (25%), Cineole, Borneol, Alpha- phellandrene, Sabinene, Turmerone.
Uses: Aromatic, Anti-inflammatory, Stomachic, Uretic, Stimulant, Carminative, Cold and Cough.
Marketed products: Kasturi Turmeric Powder.
Chemical test:
The color turns crimson when turmeric powder or concentrated sulfuric acid is applied.
Turmeric powder turns reddish-violet when alkali solution is added.
A paper that contains turmeric extract and borax solution yields an agreeable color. With 8.2 million deaths
and almost 14 million new cases recorded in 2012, malignancies caused by curcumin and its derivatives have
been identified as the world’s biggest causes of death. Over the next 20 years, these cases are predicted to
increase by almost 70%. Around 60% of new cases of cancer worldwide each year. There are cases in
Central and South America, Asia, and Africa. According to the study, literature review, and reports that have
been seen, 70% of all deaths are caused by cancer.Since ancient times,
Zingiberaceous plants have been utilized in traditional Chinese and Indian medicine as spices and
medications. Has sparked interest in using it to treat cancer.
Polymeric nanoparticle: Numerous human cancer cell line and animal carcinogenesis models have shown
the strong anti-cancer effects of curcumin, a yellow polyphenol that is derived from the rhizome of turmeric
(Curcuma longa). Drug delivery methods based on nanoparticles may be able to overcome the drawbacks of
poor solubility by making hydrophobic substances like curcumin dispersible in aqueous media.
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Liposomes:
Liposomal nanoparticle delivery of curcumin, a broad-spectrum anticancer medication, has been investigated

for the treatment of osteosarcoma (OS). Since curcumin is insoluble in water, cyclodextrin encapsulation
followed by liposome encapsulation provides an efficient delivery method. Liposomes coated with curcumin
and cyclodextrin show great promise as delivery systems for the treatment of malignancies originating from
various tissues. Increased Bcl-xL protein suppression Numerous research have looked into how curcumin and
its derivatives can interact with various molecular targets to decrease a variety of carcinomas. Numerous
research have looked into how curcumin and its derivatives can interact with various molecular targets to
decrease a variety of carcinomas.

IN VITRO AND IN VIVO STUDIES:

Prostate, colorectal, breast, pancreatic, brain, head, and neck cancers are among the many cancer types for
which curcumin has demonstrated extremely encouraging outcomes in inhibiting the growth and
multiplication of cancer cells. The following is a summary of curcumin’s and its derivatives’ anticancer
activity in several cancer types based on information from animal and in vitro research using various cancer
cell lines.

Type of Type of study | No.of patient | Dose of End Points Results
Cancer curcumin
BPH Pilot Product | 61 1 g/dayfor 24 | Signs & Reduce d
evaluation weeks symptoms of | signs &
study life symptoms
improved
quality of life
Breast Phase 1 14 0.5 —8g/ Maximal No cancer
clinical trial dyafor 7day | tolerated progres sion
plus doceta dose of partial
xel curcumin respons in
toxicity, some patinet
safety, , 1low frequen
efficiency, I | cy oftoxic
evels of effect
VEGF &
tumor
markers

Clinical studies al studies:

Antioxidant activity: In addition to the studies carried out in human cell cultures or in animal models, there
have been several clinical studies carried out in human subjects to evaluate the efficacy and safety of
treatment with curcumin in different types of cancer either alone or in combination with other chemotherapy
agents. The curcuminoids' chemical structure gives them their antioxidant properties. The spice may help
reduce neuroinflammation linked to degenerative diseases like Alzheimer’s disease because curcuminoids,
which are made up of two methoxylated phenols joined by two a, B unsaturated carbonyl groups that exist in
a stable enol form, have been shown in additional studies in microglial cells (brain) macrophage analogs to
reduce NO generation and protect neural cells from oxidative stress after curcumin treatment. Curcumin’s
immunomodulatory action.

© 2025, IJSREM DOI: 10.55041/IJSREM45101 |

| www.ijsrem.com Page 2


http://www.ijsrem.com/

o e Journal

_.’.\' \3;\\
i o . . . . . .
DSREM3y  International Journal of Scientific Research in Engineering and Management (IJSREM)
a‘- s F Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

A lot of data points to the inflammatory pathway problem as a major factor in the development of cancer. The
plant and its constituent CUR may have therapeutic use in the treatment of inflammatory oxidative and
immunological dysregulation disorders, as demonstrated by the anti-inflammatory, antioxidant, and
immunomodulatory effects of curcumin longa and CUR. Several immunological mediators interact with
curcumin to produce its immunomodulatory effects.
Curcumin for breast cancer:
In developed nations, breast cancer is a highly prevalent cancer that frequently affects women. It is the
second most frequent cause of cancer-related mortality worldwide. Chemical substances or molecules that
have the ability to block NF-kB may be used to cure cancer. It is thought that curcumin partially inhibits the
NF-signaling pathway to influence breast cancer cell proliferation and invasion.
Curcumin for lung cancer:
Lung cancer is the most common cause of cancer-related death in the world with a fiveyear survival rate of
fewer than 15%. The inhibition of COX-2, EGFR, NF-kB, and the PI3K/Akt signaling pathway demonstrates
curcumin’s therapeutic efficacy in lung cancer.
Curcumin for hematological malignancies:
According to Yi-Rong Chen et al., curcumin may work by interfering with signaling molecules such as AP-1
and NF-kB, which in turn impacts the mitogen-activated protein kinase 1/JNK (MAPKKKI-JNK) pathway.
They hypothesized that curcumin might interfere with the signaling molecule or molecules at the same level
or proximally upstream of the MAF kinasekinases (MAPKKKs) level, hence influencing the JNK pathway.
Antioxidant:
The molecular structure of curcuminoids gives them their antioxidant properties. The two methoxylated
phenols that make up curcuminoids are joined by two a, B unsaturated carbonyl groups that occupy a stable
enol state. Further research in microglial cells (analogs of brain macrophages) showed that NO production
was decreased and neural cells were protected. After curcumin treatment, the spice may help reduce
neuroinflammation linked to degenerative diseases like Alzheimer’s disease by reducing oxidative stress.
Pharmacokinetics and Bioavailability:
The spice may help lower the neuroinflammation linked to degenerative diseases like Alzheimer’s disease by
lowering oxidative stress after curcumin treatment.One of a medication molecule’s most important
pharmacokinetic characteristics is its bioavailability. The solubility, stability, metabolism, and degradation of
pharmacological molecules are the primary determinants of this behavior. The administration route is
followed by drug bioavailability: intramuscular, intravenous, subcutaneous, oral, rectal, and inhalation
Mechanism of action:
Inducing apoptosis and preventing tumor growth and invasion by blocking many cellular signaling pathways
are the primary modes of action via which curcumin demonstrates its distinct anticancer efficacy.
CONCLUSION:
The active component of Curcuma longa extract, curcumin, has been the subject of extensive research in
recent decades due to its anti-inflammatory, antioxidant, anticancer, and antiandrogenic properties. Both in
vitro and in vivo, curcumin has demonstrated significant anticancer effects against a variety of cancer types,
including colorectal, pancreatic, prostate, breast, and head and neck cancers.
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