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ABSTRACT
Curcumin is a polyphenol derived from the Curcuma longa plant
(diferuloylmethane). For thousands of years it has been employed
in Ayurvedic medicine for a range of therapeutic features,
including relief of pain, reactive oxygen activity, inflammatory
prevention and antibacterial qualities. Curcumin activity is
displayed in the cell through a clustering of signaling pathways at
different stages. Curcumin's anticancer capabilities have recently
been examined in a number of ways, including expression of
cancer gene, cancer spread, cell cycle control and regulation,
scheduled death of cells and malignancy development. Curcumin's
enormous promise as a cancer treatment has been demonstrated
in all of such studies. It has many applications in the fight against
cardiovascular, reactive oxygen, microbial and fungal diseases.
Curcumin nano-formulations are also investigated for its impact on
cancer and therapeutic advantages. The current review
summarizes the investigations done as well as data supporting the
pharmacological activity of curcumin.
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1. Introduction
Curcumin, a constituent of turmeric, is among the
few bioactive plant components that scientists
have thoroughly investigated on both an
abiological and biochemical level. It is a key
component of the turmeric spice that is widely
used in India. Curcuma longa Linn.rhizomes have
an endogenous hydrophobic polyphenolic
bioactive component (C. longa). Haldi, or
Coriandrumsativum, is an Indian spice. It is an
ancient medicinal herb that has been used to
treat a variety of diseases for generations.
Curcumin has been widely investigated in terms
of its synthesis, degradation, and metabolism [16]. Plants have long been utilised to treat human
ailments due to their natural components, which
include a variety of medicinal properties. Over
four decades of scientific research have
established
curcumin's
pharmacological
properties, highlighting its potential as a
chemopreventive and therapeutic agent for a
variety of chronic diseases. It is still employed in
the development of novel therapies for diabetes,
atherosclerosis, asthma, allergies, rheumatoid
arthritis, neurological illnesses, and cancer.
Current study is examining its antiviral,
antibacterial,
antifungal,
anticancer,
antiinflammatory, and antireactive oxygen
species properties [4, 7-13]. Numerous scientists
have investigated curcumin's methods of action,
and their findings indicate that it may be taken at
higher dosages without causing harm. While a
significant amount of scientific evidence supports
curcumin's medicinal potential, its medical utility
is limited due to its low bioavailability and
hydrophobicity [14-17].
Pharmacological properties
Anticancer properties of curcumin
Cancer can originate in a variety of locations
histopathologically. It has specific therapeutic
targets as well as a variety of biological
indicators that influence the disease's onset and
course. Curcumin has an effect on both the

.
survival and demise of malignant cells through
its interaction with a range of cell targets. It
controls biochemical processes like transcription
and growth factors, and inflammatory cytokines
as well as proteins, and is more potent than other
anticancer medications at lower doses. Almost
half of all anticancer medications are composed
of natural compounds and their derivatives, most
notably plants [18-21].Additionally, curcumin has
been demonstrated to be beneficial in the
treatment of a variety of cancers. A derivative of
it, polyphenol, has been shown to be effective in
treating a range of human malignancies, such as
cancer of pancreas[21-24].
Antioxidant property of curcumin
Antioxidants produced from living creatures
have been shown to boost human health.
Curcumin is an antioxidant that occurs naturally
in a wide variety of foods. Numerous enzymes,
including catalase, superoxide dismutase, and
glutathione peroxide, regulate curcumin's
antioxidant activity. It has ten times the
antioxidant activity of vitamin E. This occurs due
to “1, 3-diketone system” and the phenyl
ring’s“methoxy group”. Curcumin can effectively
deter heavy metal toxicity, diabetes, and also
stress-induced hypertension because of its
chelating, antioxidant, as well as inhibitory
characteristics on the events contributing to
hypertension[25-28]. Curcumin, along with a
number of its related chemicals, has been shown
to activate glutathione-S-transferase and reduce
free radical production, hence minimizing lipid
peroxidation through their role as radical
scavengers and antioxidants. Curcuminoids'
antioxidant properties are due in part to their
molecular structure. Curcumin suppresses NF-kB
activity, a transcription factor involved in the
regulation of pro-inflammatory gene expression.
Curcumin suppresses the synthesis of a wide
array of cytokines involved in infection (TNF, IL8, IL-6, IL-1, and chemokines). In irradiated rat
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brains, curcumin has been found to boost Nrf2
gene expression. As a result, it has the potential
to influence rats' antioxidant systems [14, 29-31].
Anti-inflammatory property
While
steroids
and
nonsteroidal
antiinflammatory medications are frequently used to
treat inflammation, curcumin, which is derived
from a natural source, has been shown to be
effective against inflammation without these side
effects. Curcumin and other volatile oils have
been shown to have anti-inflammatory
properties. As shown in Freund's adjuvant
arthritis rats, oral therapy decreases acute
inflammation, while phenyl butazoneand
cortisone repair continuous inflammation. These
anti-inflammatory properties have been ascribed
to both its potential to suppress the production
of arachidonic acid inflammatory prostaglandins
as well as its neutrophilic activity throughout
infections.Additionally, it relieves a wide variety
of skin sensitivities and irritations caused by
inflammation [32]. The anti-inflammatory
characteristics of curcumin were examined and
the transcription factor NF-kB was blocked,
which can lead to inflammatory transcription
factors.Curcumin inhibits the production of
inflammatory cytokines and chemokines TNF, IL8, IL-6, and IL-1. If taken orally, curcumin may be
an alternative for treating zymosan-induced
arthritis in its early stages [14, 33].
Antifungal and Antibacterial property
Curcumin has been shown to function in a variety
of ways against pathogenic fungus, and its
reaction varies depending on the pathogen being
investigated. Numerous curcumin biological
conjugates, viz.“4, 4′-di-O-glycinoyl-curcumin”,
“4, 4′-di-O-Dalaninoyl-curcumin”, “4, 4′-di-Oacetylcurcumin”, and “curcumin-4, 4′-di-O-β-D
gluco-pyranoside”were explored for their
antifungal and antibacterial actions in the
research lab and “4, 4′- di-O-glycinoyl-curcumin”
was found to be more efficacious than widely
available cefepime (antimicrobial drug).These
biological conjugates have been shown to be

more efficient as antimicrobial agents due to
their reduced cellular metabolic rates, faster cellbased absorption and suitable levels within sick
cells than curcumin alone. Several studies have
shown antifungal effectiveness of C. longa oil,
which includes healing of intestinal lesions,
weight increase in chicks and 100% lesions
eradication in pigs, following a 7-day turmeric
therapy. Curcumin, however, was a moderately
efficient antimalarial drug for “Leishmania Major
and Plasmodium falciparum”[7]. Curcumin could
be advantageous because it inhibits intestinal
microorganisms that allow greater systemic
circulation. In curcumin biotransformation and
metabolism the gut microbiota plays a vital role,
as curcumin formulations can be converted to a
range of catabolites[34, 35].
Cardiovascular properties of curcumin
Turmeric has been shown to reduce LDL and
triglyceride levels by reducing LDL cholesterol
and blocking platelet production. Turmeric
supplements were reported to have reduced the
exposure of low-density lipoproteins in rabbits to
cholesterol, triglycerides and lipid peroxidation,
probably due to improved biliary conversion into
liver acids and decreased intake of cholesterol in
the gut.Platelet aggregation is reduced because
prostacyclin production is increased while
thromboxane
synthesis
is
suppressed
[2].Curcumin's ability to protect cardiomyocytes
from oxidative stress has been investigated in
numerous studies. Curcumin can restore
mitochondrial respiratory activity that has been
damaged
by
lipoperoxidation,
protein
carboxylation, as well as cell death. Curcumin
was also discovered to protect cardiomyocytes in
rats against apoptosis [36-38].
Adverse effects of curcumin
An increase in serum alkalinity can promote
gastrointestinal illnesses such as diarrhoea and
nausea caused by curcumin. It was not apparent
if the higher blood curcumin was due to the toxic
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effects of the curcumin in treatment or by the
illness itself[39].
Nano-formulations of Curcumin
Curcumin stability in water might be increased
by a factor of 12 (0.6 mg/mL-7.4 mg/mL)
without altering its metabolic processes. In
HepG2 and MCF-7 cancer cells, ethyl cellulose
methyl cellulose (dipolymer) and ethyl cellulose
(curcumin monopolymer) nanoformulations
exhibited dose-dependent radical scavenging
activity and cytotoxic activity. They stick deeper
to the stomach wall and deliver more curcumin
into the circulation. Curcumin nanoparticles
were
produced
using
high-pressure
homogenization and 5 distinct stabilizers[40-42].
It has been proposed that curcumin formulations
based on cellulose, poly(lactic-co-glycolic acid),
dendrimer and nano-gel, cause no erythrocyte
damage or thrombus. As a result, nano-curcumin
may one day be used as a cancer treatment that
is both safe and effective. Curcumin
nanoformulations
can
improve
cancer
treatments
by
lowering
dosage
and
concentrating on tumours, implying that human
in vivo trials are possible. The size of curcumin
nanoparticles shall range between 10 and 200
nanometers for utilisation in medication supply
systems
and
numerous
commercial
nanoformulations of curcumin such as nanoedge, nano-morph and nano-pure, are introduced
in the drug market. Targeted delivery of
curcumin nanoparticles may assist in the
treatment of cancer[43, 44].
Conclusion
Curcumin has the capacity to boost the
effectiveness of existing medicines in the
treatment of a range of disorders. Curcumin is
used to cure sore throats in India, making it even
more attractive because of its safety. In several
studies, curcumin has demonstrated a
significantly better ability not only to treat but
also to prevent a wide spectrum of illnesses.
Curcuminoids or derivatives of curcumin are
anti-inflammatory and anti-cancer chemicals. At

addition, more research is required into
curcumin nanoformulation in small and large
dosages and at different phases in clinical studies
to determine its efficacy and safety. In these
investigations, the effectiveness of free curcumin
can be compared with nanoparticles in order to
establish how curcumin affects cardiovascular
diseases and cancer. Most importantly, this
research on humans should be conducted in
order to evaluate their impact on medical cancer
and other illnesses.
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