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ABSTRACT

In spite of tremendous development in the field of allopathy during 20" century over 60 % of all pharmaceuticals are
plant based .Curcumin (diferuloylmethane) is an orange-yellow component of turmeric (Curcuma longa), a spice often
found in curry powder. Traditionally known for its anti-inflammatory effects, Curcuma longa has a long history of
therapeutic use in the Ayurvedic and Chinese systems of medicine. Curcumin exerts proimmune activity in several
autoimmune disorders including Alzheimer’s disease, multiple sclerosis, cardiovascular disease, diabetes, allergy,
asthma, inflammatory bowel disease, rheumatoid arthritis, renal ischemia, psoriasis, and scleroderma. Curcumin can
also apparently modulate the activation of natural killer (NK) cells. Curcumin plays an important role in the
immunomodulation of normal but also transformed T cells. Present study is a review on a description of its

pharmacological action studied earlier & in recent year.
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Introduction

Turmeric, is commonly used as a spice in curries, food
additive and also, as a dietary pigment. It has been used
to treat various illnesses in the Indian subcontinent from
the ancient times.! Turmeric (called Haldi in Hindi
language) and named by British as curry spice, is the
dried rhizome powder of Curcuma longa, a perennial
herb of the Zingiberaceae (ginger) family, which is 3-5
ft tall bearing oblong, pointed, short-stemmed leaves and
funnel-shaped yellow flowers. The rhizome of turmeric
is a valuable cash crop, which is widely cultivated in
Asia, India, China, and other tropical countries.”
Turmeric is used to treat angina pectoris, stomachache,
postpartum abdominal pain, and gallstones in the
Chinese system of medicine.’ It seems to stimulate
menstrual discharge and relieves menstrual pain.*
Turmeric has been considered as an emmenagogue,
diuretic, and carminative when taken orally, whereas
topical application is commonly used to treat bruises,
pains, sprains, boils, swellings, sinusitis, and various
skin disorder.” It is used in Hindu religious ceremonies
and Hindus also apply a mixture of turmeric and
sandalwood powder on their foreheads. Turmeric has
been used as a nontoxic drug in Ayurveda for centuries
to treat a wide variety of disorders including
rheumatism, body ache, skin diseases, intestinal worms,
diarrhea, intermittent, fevers, hepatic disorders,
biliousness, urinary discharges, dyspepsia,
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inflammations, constipation, leukoderma, amenorrhea,
and colic.® Curcumin as such does not possess any
nutritive value however; it has been in constant use by
humans as turmeric powder since Vedic times or even
earlier and could be considered as pharmacologically
safe. Human consumption of curcumin as a dietary spice
ranges up to 100 mg/day and recent phase I clinical trials
indicate that humans can tolerate a dose of curcumin as
high as 12 g/day, without any toxic side effects.” The
latest report has indicated safe dose of curcumin up to 12
g/day in humans.® Curcumin reportedly possesses
several pharmacological properties including anti-
inflammatory, antimicrobial, antiviral, antifungal,
antioxidant, chemo sensitizing, radio sensitizing, and
wound healing activities.”'™'" Curcumin can suppress
tumor initiation, promotion, and metastasis in
experimental models. It can also act as an
antiproliferative agent by interrupting the cell cycle,
disrupting mitotic spindle structures, and inducing
apoptosis and  micronucleation.'"*  Apparently,
curcumin is a pluripotent pharmacological agent that
utilizes multiple molecular pathways to leave its imprint
on biological systems."*

Antineoplastic activity of curcumin

Compounds that block or suppress the proliferation of
tumor cells have potential as anticancer agents.
Curcumin has been shown to inhibit the proliferation of
a wide variety of tumor cells, including B-cell and T-cell
leukemia colon carcinoma and epidermoid carcinoma
cells."'® Curcumin has been found to modulate the
growth and cellular response of various cell types of the
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Fig.1: Plant of Curcuma Longa and its chemical contituents

immune system.'”'® Numerous lines of evidence suggest
that curcumin can modulate both the proliferation and
the activation of T cells. Curcumin inhibited the
proliferation induced by concanavalin A (Con A),
phytohemagglutinin (PHA), and phorbol-12-myristate-
13-acetate (PMA) of lymphocytes derived from fresh
human spleen.' Zheng et al. explored the apoptosis-
inducing effects of curcumin in human ovarian tumor
A2780 cells. They found that curcumin could
significantly inhibit the growth of ovarian cancer cells
by inducing apoptosis through up-regulation of caspase-
3 and down-regulation of expression of NFkB & also the
synergy of curcumin with other antiproliferative
agents.”’ The combined curcumin and TNF-related
apoptosis inducing ligand (TRAIL) treatment increased
the number of hypodiploid cells and induced DNA
fragmentation in LNCaP cells. The combined treatment
induced cleavage of procaspase-3, procaspase-8, and
procaspase-9, truncation of BID, and release of
cytochrome ¢ from the mitochondria, indicating that
both the extrinsic (receptor mediated) and intrinsic
(chemical induced) pathways of apoptosis are triggered
in prostate cancer cells treated with a combination of
curcumin and TRAIL. These results define a potential
use of curcumin to sensitize prostate cancer cells for
TRAIL-mediated immunotherapy.?' The
immunomodulatory role of curcumin has been studied in
HTLV-1-infected T-cells and primary ATL cells, where
curcumin treatment preferentially inhibited the growth of
HTLV-1-infected T-cells and primary ATL cells, but
spared the normal PMBCs. This antiproliferative effect
of curcumin on HTLV-1-infected T-cells and primary
ATL cells was directly correlated to its ability to induce
cell cycle arrest by down regulating the expression of
cyclin D1, Cdkl, and Cdc25C and induce apoptosis by
reducing the expression of XIAP and survivin. In
addition, it also suppressed the constitutive AP-1 DNA-
binding and transcriptional activity in these cells.”

Curcumin as chemopreventive agent

Table 1: comparision of cancer incidence in u.s.
(curcumin non-user) and india (curcumin user)

Cancer United state India
Case Death Case Death
S S S S
Breast 660 160 79 41
Prostate 690 130 20 9
Colon/rectum 530 220 30 18
Lung 660 580 38 37
Head & neck 140 44 153 103
Liver 41 44 12 13
Pancreas 108 103 8 8
Stomach 81 50 33 30
Melanoma 145 27 2 1
Testis 21 1 3 1
Bladder 202 43 15 11
Kidney 115 44 6 4
Brain (CNS) 65 47 19 14
Thyroid 55 5 12 3
Endometrial cancers 163 41 132 72
Ovary 76 50 20 12
Multiple myeloma 50 40 6 5
Leukemia 100 70 19 17
Non-Hodgkin’s 180 90 17 15
lymphoma
Hodgkins disease 20 5 7 4
Several  studies suggest that curcumin has

chemopreventive potential. It is found that topical
application of curcumin inhibits tumor initiation by
benzo[a]pyrine (BaP) and tumor promotion by TPA in
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mouse skin. Dietary curcumin (commercial grade)
inhibits BaP-induced forestomach carcinogenesis, N-

ethyl-N¢-nitro-N-nitrosoguanidine (ENNG)-induced
duodenal carcinogenesis, and azoxymethane (AOM)-

induced colon carcinogenesis. Dietary curcumin had
little or no effect on 4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK)-induced lung carcinogenesis
and 7,12- dimethylbenz [a] [a]anthracene (DMBA)-
induced breast carcinogenesis in mice. Poor circulating
bioavailability of curcumin may account for the lack of
lung and breast carcinogenesis inhibition showed that
curcumin prevents the development of adenomas in the
intestinal tract of the C57B1/6]J Min/+ mouse, a model of
human familial adenomatous polyposis coli (APC).” To
aid in the rational development of curcumin as a
colorectal cancer-preventive agent, the group explored
the link between its chemopreventive potency in the
Min/+ mouse and levels of drug and metabolites in target
tissue and plasma. Mahady et al have demonstrated that
curcumin inhibits the growth of H. pylori cagA+ mouse
strains in vitro, and this may be one of the mechanisms
by which curcumin exerts its chemopreventive effects.
In another study found that the nonsteroidal anti-
inflammatory drug aspirin and curcumin retard adenoma
formation when administered long-term to Apc(Min/+)
mice, a model of human familial APC.** Aspirin
administered to Apc (Min/+) mice post weaning was not
effective, though curcumin given postweaning was
active. Here the hypothesis was tested that dictary
aspirin (0.05%) or curcumin (0.2%) prevents or delays
adenoma formation in offspring when administered to
Apc (Min/+) mothers and up to the end of weaning.
Whereas curcumin  was  without effect when
administered afterward, aspirin reduced the numbers of
intestinal adenomas by 21%. When aspirin given up to
the end of weaning was combined with curcumin
administered from the end of weaning for the rest of the
animals’ lifetime, intestinal adenoma numbers were

reduced by 38%. The combination was not superior to
intervention post weaning with curcumin alone. These
results show that aspirin exerts chemo preventive
activity in the Apc(Min/+) mouse during tumor
initiation/early promotion, while curcumin is efficacious
when given at a later stage of carcinogenic progression.
Thus, the results suggest that in this mouse model,
aspirin and curcumin act during different “windows” of
neoplastic development. Recently demonstrated that
curcumin exerted its anticarcinogenic effects in
gastrointestinal cancers through the induction of UDP-
glucuronosyltransferase enzymes.”

Curcumin as angiogenesis inhibitor

For most solid tumors, including breast cancer,
angiogenesis (blood vessel formation) is essential for
tumor growth and metastasis.”® The precise mechanism
that leads to angiogenesis is not fully understood, but
growth factors that cause proliferation of endothelial
cells have been shown to play a critical role in this
process. Curcumin has been shown to suppress the
proliferation of human vascular endothelial cells in vitro
and abrogate the fibroblast growth-factor-2-induced
angiogenic response in Vivo thus suggesting that
curcumin is also an antiangiogenic factor. Indeed
curcumin has been shown to suppress angiogenesis in
vivo””  To elucidate possible mechanisms of
antiangiogenic activity by curcumin, is found that
curcumin modulated cell-cycle-related gene expression.
Specifically, curcumin induced G0/G1- and G2/M-phase
cell-cycle arrest; up-regulated CDKIs, and slightly
down-regulated cyclin B1 and cdc2 in ECV304 cells.
The up-regulation of CDKIs by curcumin played a
critical role in the regulation of cell-cycle distribution in
these cells, which may underlie the antiangiogenic
activity of curcumin.*®

Tumor growth prevention by curcumin
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Fig 3: Activity of curcumin in various diseases

Curcumin decreases the proliferative potential and
increases apoptotic potential of both
Androgen-dependent and androgen-independent prostate
cancer cells in vitro, largely by modulating the
apoptosis-suppressor proteins and by interfering with the
growth factor receptor signaling pathways. To extend
these observations, Dorai et al. investigated the
anticancer potential of curcumin in a nude mouse
prostate cancer model. The androgen-dependent LNCaP
prostate cancer cells were grown, mixed with Matrigel,
and injected subcutaneously. The experimental group
received a synthetic diet containing 2% curcumin for up
to 6 weeks. At the end point, mice were killed, and
sections taken from the excised tumors were evaluated
for pathology, cell proliferation, apoptosis, and
vascularity. Results showed that curcumin induced a
marked decrease in the extent of cell proliferation, as
measured by the BrdUrd (bromodeoxyuridine)
incorporation assay, and a significant increase in the
extent of apoptosis, as measured by an in situ cell death
assay. Moreover, a significant decrease in the
microvessel density, as measured by CD31 antigen
staining, was also seen. It was concluded that curcumin
was a potentially therapeutic anticancer agent, as it
significantly inhibited prostate cancer growth, as

exemplified by LNCaP in vivo and it had the potential to
prevent the progression of this cancer to its hormone
refractory state.”” Curcumin induced inhibition of B16F-
10 melanoma lung metastasis in mice. Oral
administration of curcumin at concentrations of 200
nmol/kg body weight reduced the number of lung tumor
nodules by 80%. The life span of the animals treated
with curcumin was increased by 143.85%. Moreover,
lung collagen hydroxyproline and serum sialic acid
levels were significantly lower in treated animals than in
the untreated controls. Curcumin treatment (10 mg/ml)
significantly inhibited the invasion of BI16F-10
melanoma cells across the collagen matrix of a Boyden
chamber. Gelatin zymographic analysis of the
trypsinactivated B16F-10 melanoma cells’ sonicate
revealed no metalloproteinase activity. Anticancer
potential of curcumin was studied in vitro using tissue
culture methods and in vivo in mice using Dalton’s
lymphoma cells grown as ascites. Initial experiments
indicated that curcumin reduced the development of
animal tumors. They encapsulated curcumin (5 mg/ml)
into neutral and unilamellar liposomes prepared by
sonication of phosphatidylcholine and cholesterol.*

CONCLUSION
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Turmeric is a holistic gift of nature. Present article
highlight the recent researches on curcuma longa. It is a
universal accepted herbal drug used to treat various
diversified physiological conditions. Experimental
studies showed that it is significantly effective against
cancer and immunological disorder & many others.
Curcumin has been found to modulate the growth and
cellular response of various cell types of the immune
system. Turmeric has been used as a nontoxic drug in
Ayurveda for centuries to treat a wide variety of
disorders including rheumatism, bodyache, skin
diseases, intestinal worms etc. Several studies suggest
that curcumin has chemopreventive potential. There is
need to explain its maximum potential in the field of
medicinal & pharmaceutical science for novel & fruitful
Application.
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