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Abstract
Plant isolated compounds have been in use to treat various ailments and to support normal physiological
functions since long. Curcumin is also known for its beneficial health effects in the world of phytochemicals.
Chemical name of curcumin is diferuloylmethane and it is extracted from turmeric and used for the prevention and
cure of different inflammatory diseases. Inflammation is one of the root causes of diseases like arthritis, obesity,
metabolic diseases like type II diabetes, pancreatitis, and neurodegenerative diseases cardiovascular even certain
types of cancer. In Ayurveda medicine, turmeric has long been used for the treatment of different inflammatory
disorders. Recent studies have shown that turmeric has an ingredient curcumin that is effectively applicable to
therapeutic processes. Further, evidence has shown that inflammatory cell invasion, proliferation and angiogenesis
can be inhibited using curcumin, through multiple molecular targets. Anti-inflammatory activity of Curcumin is carried
out by suppressing of protein kinases, inflammatory cytokines, transcription factors, and enzymes that all promote
inflammation, thus acts as a safe and non-toxic drug. However, curcumin’s efficacy is hindered by poor absorption
and low bioavailability, which limit its translation into clinics. This study summarizes anti-inflammatory and anticancer effects of curcumin.
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Introduction
In recent past, regardless of the hard work of doctors and scientists
in decreasing the prevalence of fatal diseases like diseases of nervous
system, circulatory system and digestive tract diseases, cancer and
infectious diseases cannot be controlled at appreciable level [1]. In past
few years, various drugs that are based on single target have been
introduced, but these diseases are not an outcome of single reason or
factor, rather multiple signalling pathways are known to be the cause of
such above mentioned diseases. So, it is not effective to target only a
single pathway, as such drugs are also not affordable in terms of price
as well as in their side effects [2]. Thus, instead of drugs that are used
to attack a single target, it is better to go for harmless, cost-effective,
and freely available multi-target food components which provides
protection from diseases as well as they are effective compounds for
treatment of such diseases. About two centuries ago, Aggarwal et al. [3]
and Shehzad et al. [4] discovered a dietary component Curcumin from
turmeric (Curcuma longa). Curcumin (derived from turmeric) is a
lipophilic agent which is stable in the acidic pH of stomach but quite
insoluble in water. In few studies pure curcumin has been used but in
most of the studies commercial turmeric or a mixture of curcuminoids
have been used [5].
In traditional Indian medicine turmeric has been used to treat
anorexia, hepatic disorders, biliary disorders, sinusitis, wound healing,
inflammation and rheumatism [6,7].
It has various beneficial roles including antibacterial potential first
exhibited in 1949 [8]. Benefits of wound-healing, antioxidant and antiinflammatory activity, hypoglycemic activity anti-angiogenic and
various apoptotic activities [9]. Curcumin undergoes sulphation and
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glucuronidation when administered orally and leads to the formation
of
hexahydrocurcumin,
tetrahydrocurcumin
and
hexahydrocurcumino, when administered intravenously or via
intraperitoneal routes. This difference in physiological and
physiochemical properties exists due to the methoxy substitution on its
aromatic ring [9].
Research has shown that curcumin can act together with molecules
of many signaling pathways including cyclooxygenase-2 (COX-2)
which is responsible for inflammation. And can mediate the
modulation of growth factors along with their receptors, enzymes and
various cytokines. These results prompt the clinical trials of its
therapeutic effects.
After the discovery of these potential therapeutic effects of
Curcumin, it has become a part of research in field of human health
with keen interest of scientists. In a study, 5% sodium Curcumin
solution causes early filtration of gall bladder in human biliary disease.
In addition to this, 67 patients of cholecystitis were given curcumin for
3 weeks with a complete cure for one of the patient with minimal side
effects.
These trials also present its efficacy against broad range of diseases
of humans including various cancers and inflammatory diseases. It was
found very thoughtful for the scientists and doctors that how is it
possible that an agent can solely possess numerous therapeutic and
nutritious effects. Since, there is lot of study which gives proof of its
vital roles in many signaling pathways [10].
Curcumin interacts with cell signaling molecules like proinflammatory cytokines, e.g. IL-1beta, TNF-alpha, IL-6, apoptotic
proteins, (COX)-2, NF-κB, IKKβ, STAT3, malondialdehyde (MDA),
endothelin-1, E2, (CRP), PSA, GST, GSH, VCAM1, phosphorylase
kinase (PhK), pepsinogen, total cholesterol, transferrin receptor,
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triglyceride, transforming growth factor (TGF)-β, HO-1, creatinine,
ALT, AST and antioxidants [10].

(immunoglobulin, albumins, caseins and divalent metal ions such as
Manganese, Copper and Zinc, etc. [13].

Though studies on Curcumin are sometimes done on solely
Curcumin, while rest are done by using mixtures or sometimes whole
turmeric and afterwards. FDA has accepted Curcumin as safe and it is
also being used as additional nutrient in many countries. Curcumin is
used as capsules, tablets, energy beverages, and in makeup as well
[11,12].

Various transcription factors binds indirectly to Curcumin
including activator protein-1 (AP-1) signal transducer and activator of
transcription (STAT) and b-catenin proteins [14]. It has been shown to
prevent nuclear factor-kappa B (NF-kB) recruitment, MMPs
secretions, expressions of carboxylases and apoptosis inhibiting
proteins like caspase-3 and Bcl-2 family proteins. As it inhibits
IL-1beta, NF-kB and PI3K/Akt are automatically suppressed by
reducing phosphorylation and I-kB-alpha [15, 16].

The present review focuses on the in-vitro and in-vivo clinical trials
of curcumin which mediates multiple molecular pathways. It describes
possible health problems and potential complications related to
curcumin treatment in case of diseases including diabetes, obesity,
cardiovascular and Neurodegenerative diseases, cerebral edema,
allergy, arthritis, inflammatory bowel disease, renal ischemia,
scleroderma, psoriasis and various cancers.

Molecular Mechanisms Associated with Use of
Curcumin
Various findings have demonstrated that curcumin binds to
different molecular targets and affects cell signaling pathways.
Curcumin is highly anti-inflammatory compound and directly
interacts with cyclooxygenase 1 and 2 (COX-1, 2) Tumor necrosis
factor-alpha (TNF-a), reductase (ALR), thioredoxin reductase (TrxR)
and antiapoptotic proteins including Bcl2 and Bcl-xL. It has also been
shown to inhibit cytokines like Interleukins 1, 2, 6, 8, 12, TNF-a,
MAPK and JNK and can bind directly with DNA, RNA, proteins

These all targets of curcumin are either involved in prolonged
inflammation or in the progression of different diseases including
various respiratory tract diseases, i.e., asthma, skin diseases, i.e.,
psoriasis, neurodegenerative disorders or in the uncontrolled cell
division in the case of various cancers. So, curcumin targeting various
transcription factors and proteins are actually affecting the progression
of such diseases and thus can be used in their treatment.

Curcumin against Various Health Disorders
Curcumin therapeutic effects includes its efficacy against numerous
diseases like asthma, scleroderma, Inflammatory Bowel Disease,
psoriasis, rheumatoid arthritis, neurodegenerative diseases, renal
ischemia, cancers of many types and AIDS. These roles of Curcumin
against above mentioned diseases are discussed in further detail as
follows.

Figure 1: Curcumin therapy against diseases.

Cancers
Cancer is a multifaceted disease in which the initiation and
progression is derived by an evolutionary process with a gradual
accumulation of mutations at genetic and epigenetic level and are
caused by dis-regulation of signaling pathways. This results into
abnormal increase in cell proliferation without normal cell cycle
regulation. Curcumin anti-cancer activity is associated with its
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targeted therapeutic effects on signaling molecules. Studies have shown
that Curcumin possesses prospective therapeutic potential against
many cancers including gastric cancer, colorectal cancer, breast cancer,
hepatic cancer, intestinal cancer, pancreatic cancer, kidney cancer,
bone cancer and brain cancer [17].
In all cancer types, inflammation is a major component of initiation
and progression. Curcumin has been shown to be a potent anti-

Volume 7 • Issue 1 • 1000183

Citation:

Malik (2018) Effectiveness of Curcumin Therapy against Inflammation and Cancers. Biol Syst Open Access 7: 183. doi:

10.4172/2329-6577.1000183

Page 3 of 8
inflammatory agent with the inhibition of pro-inflammatory enzymes
including COX-2 and inducible nitric oxide synthase (iNOS).
Curcumin inhibits COX-2 activity by direct binding through Ala516,
Val116, Val523 and Tyr355, COX-1 activity by direct binding through
Ser15 while PGE2 suppression through hydrogen bonding with Ala562
[18].

causing down-regulation of superoxide dismutase, glutathione
peroxidase and NADPH [28]. It has been introduced as therapeutic
agent in therapy of liver fibrosis caused as a result of type 2 diabetes. Its
role in signaling pathways as anti-diabetic agent is accomplished as it
causes down regulation of ERK and stimulates AGE-R1 by triggering
PPARc [28].

In tumor progression, cell proliferation and transformation,
cytokines, NF-jB and mitogen-activated protein kinases play an
important role. Curcumin has been shown to suppress inflammatory
cytokines including vascular endothelial growth factor (VEGF), HER2
oncoprotein, TNFa, and interleukin-1, 2, 6, 8, and 12 (IL-1, IL-2, IL-6,
IL-8 and IL-12) and the activation of NF-jB [19].

Curcumin was also evaluated for its protection against hyperalgesia
in diabetic mice. Results presented Curcumin regulated the expression
of TNF-alpha and it was found effective in reducing thermal
sensational pain [29].

T-cell factor (TCF), b-catenin and Lymphoid enhancer factor (LEF)
are well known targets for many anti-cancer agents which can be
targeted using Curcumin by overexpressing TCF-4 in cancer cell lines
and by decreasing nuclear translocation of b-catenin [20]. Matrix
metalloproteinases (MMP-2, 9 and 14) have also been suppressed
through the use of Curcumin which are associated with tumor growth,
invasion and metastasis [21]. Expression of CC motif ligand 2 (CCl2)
is down-regulated by curcumin along with STAT-3 and NF-jB
suppression.
Curcumin has been shown to induce apoptosis involving Bax/ Bcl-2
with generation of ROS (Reactive oxygen species) with an
enhancement of TRAIL induced apoptosis. Induction of Poly (ADPribose) polymerase (PARP) cleavage and activation of caspase 7, 9 by
down regulation of inflammatory markers, inhibition of PKC,
epidermal growth factor (EGF)-receptor tyrosine kinase, association of
cyclin D1 with cyclin-dependent kinase 4/6 (CDK4/CDK6), down
regulation of PAK1 and phosphorylation of CDK-mediated
retinoblastoma protein (pRb) have been shown to suppress cancer cell
proliferation [22].

Diabetes
Diabetes is a metabolic disorder and a hyperglycemic condition
which affects liver, heart, kidneys and even brain. Diabetes is initiated
and progressed by recruitment and execution of different cytokines,
transcription factors and enzymes [22]. As we know that underlying
mechanism of diabetes progression is damage of pancreatic beta cells,
and Curcumin possesses anti-inflammatory activity and is anti-oxidant
as well, so it reduces glucose level in blood by raising anti-oxidant
condition in pancreas as it triggers the release of peroxisome
proliferator- activated receptor gamma [23] 0.5% of curcumin if used
as a diet could ameliorate the fasting blood glucose, urine volume and
urine sugar in STZ induced diabetic rats [24]. A study conducted on
diabetes model mice presented that Curcumin has anti-diabetic
activity and it enhances diabetic condition associated with obesity by
suppression of macrophage recruitment and up-regulation of adiponectin expression [25].
A study conducted on diabetes type 2 mice presented that
Curcumin can also decrease blood glucose level through improvement
of ligand binding activity in PPAR-c [26]. Studies conducted on
diabetic mice showed that Curcumin reduces cholesterol levels in
serum and liver, free fatty acids, phospholipid, VLDL and LDL
expressions leading to suppression of hyperlipidemia and by the
regulation of HDL cholesterol [27].
Curcumin can prevent liver damage by oxidative stress by
amplification of enzymes possessing anti-oxidant activity and by
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In another study, Curcumin has lowered the levels of VEGF release
at the transcription level as well as translational level in retina with
diabetic condition [30].
Transforming growth factor-beta1, p300 and NF-kB causes
enhanced release of ECM proteins. These proteins are associated with
diabetic nephropathy. Curcumin thus decreases ECM proteins
production by suppressing expression of p300 and thus treats
nephropathy. In addition to this, Curcumin was also found to treat
diabetic nephropathy by another mechanism in which it down
regulates NO synthase enzyme, reduces TGF-beta 1 and endothelin-1
expressions. Diabetic nephropathy is known to cause suppression of
p38 protein and HSP-27 which is responsible for elevated levels of
nitrogen and creatinine and decreased levels of albumin in blood.
Curcumin therapy is effective in lowering the release of creatinine and
nitrogen and improving albumin concentration in blood. Histone H3
expression at protein level is also inhibited by Curcumin [31].
Curcumin plays an important role in the attenuation of symptoms
associated with diabetes like in diabetic encephalopathy, the cognitive
ability of rats can be protected [31]. Diabetic patients have several
complications like liver diseases, coronary and pancreatic dysfunction.
These have also shown to be treated by curcumin. In a study it was
found that STZ induced diabetic rats excreted less creatine, urea,
albumin and inorganic phosphorus when fed with dietary curcumin
for a period of 8 weeks. This treatment also reduced weight of the liver
and products of lipid peroxidation in plasma and urine [32].
Curcumin have many beneficial roles regarding pancreatic cells. In a
study conducted by Alwi et al. curcumin has delayed ROS production
and increased viability of islet cells mediated through the inhibition of
poly ADP-ribose polymerase-1 activation in the case of STZ induced
islet damage [33].
These stimulatory actions of curcumin along with others including
normalizing pancreatic GLUT2 levels, glucose clearance and cytokine
(TNF, IL-1 and interferon-)-induced NF-B translocation by inhibiting
phosphorylation of kappa B (IB) could contribute towards
hypoglycemia in diabetes [34-36].

Obesity
Obesity is caused by abnormal increased weight of the body leading
to many other health issues and decreases overall quality of life. Cooccurring diseases like cancer, type 2 diabetes, liver abnormalities,
cardiovascular disease and obesity are linked to inflammation [37] and
several studies have proved curcumin as an anti-inflammatory agent.
Studies have shown that curcumin has the ability to inhibit signaling
pathways related to obesity like Wnt/b-catenin and MAPK which
resulted into upregulatio of cyclin D1 and c-Myc mRNA levels [38].
Curcumin has shown an important role in decreasing angiogenesis
and adipogenesis by lowering cholesterol level and supressesing
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CCAAT/enhancer binding protein alpha and PPARc expression [39].
Curcumin is also known to cause suppression of macrophage
recruitment in adipose tissue, leptin and leptin receptor levels in
obesity disorder when associated with inflammation. Studies have
shown that adiponectin when negatively regulated might decreases
obesity and curcumin has the ability to increase the expression of
adiponectin, by suppressing NF-кB release and metabolic and
inflammatory markers [40]. One of the studies conducted for
evaluation of effects of Curcumin results showed that Curcumin can
enhance forbearance of high glucose levels through negative regulation
of oxidative stress [41].

Heart Diseases
One of the major inflammatory Cardiovascular Disease (CVDs) is
atherosclerosis, in which walls of blood vessels damages due to
oxidative stress, and lipids accumulates in arteries and cells. LDL
cholesterol oxidation is also involved in the progression of
atherosclerosis [41]. Studies have shown that most of the
cardiovascular disorders are associated with inflammation [42].
As already mentioned, Curcumin is anti-inflammatory agent and
thus can be used to treat inflammatory atherosclerosis by triggering
heme-oxygenase-1 via stimulation of ARE and hinders differentiation
of endothelial and smooth cells of vessels. In aortic and vascular
smooth muscle cells, Curcumin plays anti-inflammatory role by upregulation of p21and down-regulation of TNF-alpha cells through
heme-oxygenase-1 enzyme release [43]. A study conducted with saltsensitive Dahl rats as experimental models, Curcumin was found to
protect failure of sensitive heart by enhancing systolic heart function In
an experiment on rat myocardium, Curcumin have been used for the
treatment of myocardial ischemia which interacts with JAK/STAT3
pathway, caspase and Bcl-2 pathways. This interaction decreases the
number of apoptotic cardiomyocytes, lessen lactate dehydrogenase
release into the coronary flow and myocardial infarct size thus assists
in an overall improvement in post-ischemic cardiac function [44].
Curcumin studies also reveal that it can prevent damage in
abdominal aortic a-neuronal-systems in experiments, as it suppresses
AP-1 and NF-kB binding ability to DNA and also impedes the release
of interleukins like IL-6 and IL-1beta, and inhibits MMP-9 and MCP-1
in aortic tissues [44]. Curcumin regulates signaling processes to protect
from inflammation, hypertrophy of cardiac tissues, and fibro genesis
by inhibition of cytokines and p300 [45,46].

Neural Diseases
Neurodegenerative diseases can be elicited by abnormally regulated
noxious proteins and injured neurons. These diseases accompany
abnormal development pattern of proteins that results in gene
mutations such as presenilins 1 or 2 or human amyloid precursor
protein (hAPP) in Alzheimer’s disease (AD), characterized by
oxidative damage and inflammation [47]. In cultured hippocampal
neurons, Curcumin have shown suppression of B-amyloid oligomers
which are characteristic of disease progression with induction of tau
phosphorylation through signaling of c-Jun N terminal kinase (JNK)
[48].
Specifically, in the substantia nigra, curcumin was shown to protect
tyrosine hydroxylase-positive cells and in the striatum it has
maintained dopamine levels, possibly through its efficient dispersion
into the brain and antioxidant activity. In another study, seizures
prevention, oxidative stress, seizure-induced cognitive impairment and
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memory impairment and was achieved when curcumin was
administered orally to pentylenetetrazole (PTZ)-induced kindled
epileptic rat [48]. The development and differentiation of Th17 cells,
responsible for initiating multiple sclerosis through the downregulation of IL-21, IL-6, STAT3 and NF-jB-phosphorylation, can also
be inhibited through curcumin [49]. In the rat forebrain, curcumin has
also shown to protect against ischemia-reperfusion injury by
suppressing superoxide anion production, xanthine oxidase activity,
GPx, SOD, malondialdehyde level and lactate dehydrogenase activities
[50]. Haloperidol when chronically administered in rats, increases
tongue protrusion, facial jerking and vacuous chewing movements by
modulating their antioxidant system. However, curcumin pretreatment showed repressed effects which were dose dependent. The
reduced levels of serotonin, norepinephrine and dopamine levels in the
subcortical and cortical regions due to haloperidol chronic
administration were improved (increased) when curcumin was
administered [51]. Neurochemical analyses have also confirmed the
role of curcumin in the protection of Creutzfeld-Jakob disease
(spongiform encephalopathies) with the help of binding prion protein
(PrP). Recently, for treatment of neuropathic pain, curcumin antinociceptive effects were investigated. It was revealed that at least in
part, the curcumin anti-nociceptive effects, is through the inhibition of
monoamine system that is coupled with 5-HT1A receptor and spinal
b2-adrenoceptor [52].

Cerebral Edema
Poor prognosis of traumatic brain injuries causes osmotic
differences and structural damage which are the main cause of cerebral
edema. [53]. When brain edema was measured following blood-brain
barrier disruption and intra-cerebral hemorrhage curcumin treatment
decreased blood-brain barrier disruption, prevented intra-cerebral
hemorrhage and brain edema through the modulation of MMP cells
[54]. Moreover, the role of curcumin in inflammatory pathways and
oxidative stress has been investigated in hypoxia-induced models of
cerebral edema. These hypoxic conditions reduce the activity of antioxidant enzyme followed by increased proinflammatory cytokines,
levels of cell adhesion molecules and gene expression of NF-кB.
Moreover, the levels of brain NF-jB have been decreased by curcumin
pre-treatment (100 mg/kg) and hypoxia-induced cerebral edema was
markedly attenuated [55].

Allergy and Bronchial Asthma
Inflammatory cytokines mediates these pro-inflammatory diseases
like allergy and asthma. It has been reported that repression of mast
cell histamine through the use of curcumin can provide protection
from different allergies [56]. In curcumin a functional group of
hydroxyl in diferuloylmethane has shown decreased allergic reactions,
increased antioxidant levels and improved constricted airways in
allergy and asthma model [55]. In another study, curcumin was used to
treat intragastrically BALB/c mice (a latex allergy model)
overexpressing Th2 type immune response. Curcumininhibited Th2
responses followed by peripheral blood eosinophilia, decreased
expression of co-stimulatory molecules (CD86, OX40L and CD80) on
MMP-9, antigen-presenting cells and suppression of lung
inflammation and thymic stromal lymphopoietin and ornithine amino
transferase [55]. Furthermore, in chronic obstructive pulmonary
disease (COPD) and asthma, oxidative stress disruption results in the
resistance to steroid therapy through the unbalanced acetylation and
deacetylation of histone deacetylase and activation of NF-jB.
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Curcumin scavenges free radicals like O2 and NO, acting as a powerful
antioxidant through decreased activation of NF-кB and MAPK and as
well as down-regulates pro-inflammatory mediators like growth factor
receptor genes, MMPs and adhesion molecules in inflammatory lung
disease [57]. In non-typeable Hemophilus influenzae (NTHi) (induced
by COPD), Curcumin was found to reduce tumor progession in lungs,
increasing neutrophil chemoattractant keratinocyte in bronchoalveolar
lavage fluid that are derived chemokines and neutrophils. Anti-tumor
effects like colony formation, apoptosis and cell viability has been
shown in an in vitro study using curcumin [58].

Intestinal Inflammation
It is a disorder of immune system with debilitating involvement of
chronic inflammation of digestive tract, including Crohn’s disease
(CD) and ulcerative colitis (UC). In some chemically induced colitis in
vitro and in vivo models, curcumin has been found to reduce colitis
[59]. Curcumin not only prevents translocations of NF-jB but also
inhibits 5-LOX, iNOS and COX-2 expression in IBD. In experimental
colitis; it also suppresses TLR4-induced NF-jB activation [60].
The curcumin treatment results were investigated on five approved
patients- with UC/proctitis and five patients with CD. The UC/
proctitis group has reduced erythrocyte sedimentation rate and CD
activity index (CDAI) whereas in CD a protein, C-reactive protein was
observed. With the reduction of cramping, abdominal pain, diarrhea
with improved bowel movements, curcumin treated group showed
improvement [61,62]. Curcumin was shown to reduce diseaseassociated clinical activity index, decreased the relapse rate and the
endoscopic index in UC [63]. All these evidences shows curcumin
efficacy for the prevention and treatment of Inflammatory Bowel
Diseases.

Renal Ischemia
Renal ischemia also known as reperfusion injury (IRI) is an
interconnected and complex result of renal transplantation, mainly
caused by poor prognosis and as a result acute kidney injuries. This
disease is characterized by increase in inflammatory markers in kidney
as a result of NF-кB activation and oxidative stress [64]. In skin
allograft models, curcumin played an important role separately or in
concomitant administration. Curcumin was shown to increase serum
creatinine levels, prolongs skin graft survival and a decrease in renal
inflammation and tubular damage. Curcumin has shown to induce
apoptosis through down-regulation of TNF-a, heat shock protein-70
and TLR-4 expression with normal levels of serum creatinine and
improved injury healing. Curcumin also reduced superoxide
generation and enhanced SOD through the suppression of phospho-S6
ribosomal protein, NF-jB and MAPK. It also inhibited inflammatory
chemokine activation and neutrophil infiltration in the renal IRI [65].

Scleroderma
An autoimmune rheumatic disease that typically results in skin
fibrosis, vasculopathy and fibrosis of other organs, with an abnormal
regulation of NF-кB and inflammatory cytokines involved in fibrosis
and angiogenesis. In scleroderma lung fibroblasts (SLF) regulated by
epsilon isoform of protein kinase C (PKCe), treatment with curcumin
induces apoptosis through inducting GST P1 and HO-1. Curcumin
selectively regulates phase 2 detoxification enzymes in normal
fibroblasts, SLFs and in fibrotic lung tissue (in vivo), mediating
expression of PKCe [66]. Curcumin also selectively inhibits the TGF-β-
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induced Smad2 phosphorylation and in patient cells of systemic
scleroderma, it induced apoptosis through up-regulation of TGF-βinduced factor (TGIF). Curcumin can decrease ubiquitination of TGIF
as TGIF is a negative regulator of TGF-β signaling, thus inhibiting
TGFβ altogether [67].

Psoriasis
Psoriasis is a chronic inflammatory disease causing inflammation of
skin by abnormal proliferation and differentiation of keratinocytes and
have various inflammatory markers including surviving, NF-jB, TNF-α
and STAT3 [68]. Studies have also suggested that curcumin may
provide protection against psoriasis in psoriatic keratinocytes, by
decreasing the pro-inflammatory cytokines expression and inhibiting
the keratinocyte proliferation. Recently, it has been shown that in
TRAIL and TNF-α stimulated HaCaT cells, curcumin treatment
induces apoptosis through the anti-apoptotic proteins down-regulation
such as Bcl-xL and inhibitor of apoptosis protein 1 and 2 (IAP1, IAP2)
with inhibition of NF-jB subunit p65 activation. These results show
that curcumin can be used to treat psoriasis [69].

Curcumin Clinical Study
In different cancers the efficacy, safety and pharmacokinetics of
curcumin have been addressed in different in vitro and in vivo studies
regarding chemoprevention and other therapeutic effects [70]. When
patients with various inflammatory diseases were treated with
curcumin, it has been reported that it reduces or even eliminates the
growth of different diseases including cancer. The most effective
curcumin results were observed in patients with post-operative
inflammation, chronic anterior uveitis, orbital pseudo tumors,
pancreatic cancer and idiopathic inflammatory external cancer lesion.
Recent clinical trials confirmed the curcumin anticancer activity in
human subjects including pre-neoplastic diseases, neoplastic such as
pancreatic cancer, multiple myeloma, and colon cancer and
myelodysplastic syndromes [71]. Curcumin anti-inflammatory activity
has also been observed in various inflammatory disorders including
hyperglycemia, arthritis, dermatitis, cystic fibrosis, cardiovascular and
liver diseases, several brain diseases like schizophrenia, Alzheimer and
various pathological conditions of orthodontics and periodontics.

Curcumin Limitations
Recently the development of curcumin as a nutraceutical for
inflammatory diseases treatment has gained significant attention [72].
After oral administration its decreased bioavailability supports the
study of its half-life and extremely low serum levels. During several in
vitro studies involving curcumin, the concentrations of the drug
usually ranges in micro-molar range while the plasma concentrations
of curcumin involving high oral doses are relatively very low, mainly in
nano-molar range. This counts for main hindrance for the clinical
development of oral curcumin. The low clinical efficiency in case of
diseases including Cardiovascular and Alzheimer’s disease has been
shown in a study [73]. While for cancers the poor prolonged delivery
of curcumin at high doses and reduced bioavailability accounts for
viable cancer cells even in treated conditions [74]. As a result, several
methods have been considered to improve the retention and
bioavailability of curcumin. For enhancing its bioavailability the most
common strategy is the use of adjuvants that can block curcumin
metabolic pathway. Various studies have shown that curcumin’s
phospholipid complexes its preparation as nanoparticles (curcumin
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structural analogs and nanocurcumin) also enhance systemic
bioavailability [74]. However methods to improve levels of curcumin
are also linked with the increased toxicity under specific conditions
[75]. Goodpasture and Arrighi [75] reported a dose and timedependent induction of chromosome aberrations in various
mammalian cell lines at concentrations of 10 ug/ml. Since then various
studies have confirmed the DNA damage associated with more or less
similar concentration of curcumin raising concern about its safety.
These effects may involve several possible mechanisms including
Reactive oxygen species (ROS), i.e., hydrogen peroxide and superoxide
anion which plays an important role in the progression of cancer and
other diseases as explained earlier [76]. This is due to the presence of 2
a-b-unsaturated ketones in the structure of curcumin which reacts
with exposed thiol groups of cysteine residues of proteins explaining
the production of ROS and as a result DNA damage. Curcumin could
also produce undesired increase of drugs in plasma as it has been
shown to inhibit the drug metabolizing enzymes (cytochrome P450,
UDP-glucuronosyltransferase and glutathione-S-transferase) in a
study. Other safety issues involve the role of curcumin as active iron
chelator in vivo causing iron deficiency anaemia in mice 58 making it
in- effective in people with iron suboptimal levels.
Therefore for now the number of studies showing positive effects of
curcumin is much higher than the number of negative effects of
curcumin study which does not necessarily means that the benefit ratio
of curcumin is higher than the risk ratio but it may also indicates that
there is more work going on for the evaluation of beneficial aspects of
curcumin than its toxicity. So, in order to develop curcumin as an
effective drug its benefit-risk ratio should be fully researched and
acknowledged.

Conclusion

9.
10.
11.
12.
13.
14.
15.

16.

17.

18.
19.

Curcumin is a potential anti-inflammatory phytochemical that can
be used to treat inflammatory disorders and various cancers. Its
effective dose is very important to be known prior to application of
curcumin therapy against a particular disorder. Because its overuse
have been demonstrated to be disadvantageous. However, it has been
one of those phytochemicals that are frequently being used against
various inflammatory diseases since years. Further, its use should be
extended for treatment and prevention of cancers.
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