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Abstract: Problem statement: Curcumin the active component of turmeric is knofon its wide
biological actions. Extensive studies on curcunighlighted its anti-inflammatory, anti-oxidant, ant
microbial, anti-carcinogenic and anti-coagulanivéist The anti-inflammatory activities of curcumin
have been demonstrated bdth vitro and in vivo. Though curcumin and its anti-inflammatory
properties are well documented, the exact mechaafsattion and effectivén vivo dosage required
for potential anti-inflammatory activity of curcumiare yet to be determined. The current work
reflects in identfying the the role curcumin in thdlmmatory cascade and arriving at an optimal
effective dose (EE). Approach: The objective of the current study is to understand establish the
role of curcumin in the treatment of inflammatoryndition, throughin-silico, in-vitro andin-vivo
studies. The specificity and binding affinity ofrcumin to major inflammatory mediators such as,
cytokines/chemokines, signaling proteins and traption factors were evaluated using molecular
docking. Subsequenthyin-vitro experiments were conducted to establish the réleuccumin in
reducing the release of histamine ghtiexosaminidase form U937 human monocytes cellsline
Further, the Effective Dose (EE) of curcumin was established for its potemtivo anti-inflammatory
activity. Results. Our study confirmed a strong affinity of curcumin various inflammatory
mediators (ERK, PKC, P38 MAP Kinase, NFkB and Lipgenase). Curcumin when studied for its
affinity towards chemokines/cytokines and ThRvas found to be ineffective. Proportionate redurcti
in histamine ang-hexosaminidase release in U937 cells in vitro anidbition of paw edema in
carrageenan induced inflammation in rats affirmeel dose dependent anti-inflammatory activity of
curcumin. Thisin vivo study elucidated the Epvalue to be 570.6 mg Kgbody weight for curcumin,
which apparently shall be the potent dose to scitseamti-inflammatory activityConclusion: Overall
results suggest that, curcumin mediates its afiisimatory activity by its direct effect on multi-
target inflammatory mediators while others were iaed by the downstream effects of curcumin.
Curcumin can be a potent molecule in treatmentasfous diseases associated with inflammation,
with its multi-target potency and high safety plefi
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INTRODUCTION (Vannier and Dinarello, 1993; Meretey al., 1991;
Jeanniret al., 1994 ; Bayranet al., 1999). Hisatmine is
Inflammation is a complex host (systemic/local)a crusical player both in inflammatory and allergic
response to a wide range of tissue injury and tidfec  response and proposed to mediate immediate
generally marked by increased levels of cytokineshypersenstivity (Tripathet al., 2010). Expression of
cytokine receptors, adhesion molecules, immunohistamine receptors on the endothelial cells isilatgd
regulatory factors and several other mediatorsby histamine and thereby effects the entire
Histamine, a biogenic amine known to regulate thanflammatory reaction (Schaefet al., 1999). Recent
secretion of proinflammatory cytokines like los1IL- animal studies have shown that histamine released f
1B, IL-6 and chemokines like RANTES or IL-8 non-mast cells contribute more towards angiogenesis
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and generation of inflammatory granulation (Ghesh

al., 2002). B-hexosaminidase an acid exoglycosidasedemethoxycurcumin,

produced, stored in rat mast cells granules and i
released from the mast cells in parallel with histe
upon stimulation (Lynchet al., 1978 Lagunoffet al.,
1970; Lagunoff, 1972). It is evidenced that at 168696

of the mast cell content off -hexosaminidase is

(1): 26-33, 2012

identified to be curcumin and curcuminoids such as
bis-demethoxycurcumin  and
gyclocurcumin. The anti-inflammatory, anti-oxidant,

chemopreventive and chemotherapeutic activities of
curcumin have been demonstrated both in culturdd ce

and in animal models. The anti-inflammatory and-ant

oxidant activities have been well documented andnity

available for immunologic release from the secretor reviewed (Hatcheet al., 2008). Additionally, curcumin

granules along with histamine released from th
activated mast cells (Schwamtizal., 1979). Therefore,
the release ofi-Hexosaminidase from the activated
immune cells has been considered as a pote
degranulation marker for histamine release (Sclavart
and Austen, 1980; Ozawat al., 1993). Thusp-
Hexosaminidase and histamine are ideal markers
evaluate the inflammatory responseitro andin vivo.
Inflammation is a key etiological factor for seaker
disease conditions such as hypersensitivity, asthm
Inflammatory Bowel Disease (IBD), rheumatoid
arthritis and many others. Most of the currently
marketed therapeutic drugs are associated withraglve
side effects and are not suitable for chronic thiesa
and so some of them were withdrawn from the market
For instance, Non-Steroidal Anti-Inflammatory

2

gvhich is the major and reportedly the most active

component of the traditional herbal remedy, isatiffe in
various disease conditions and essentially medidtes
therapeutic effects mainly via its anti-inflammatand
ti-oxidant properties (Hatchetral., 2008).

Though curcumin is well documented and reported
to have anti-inflammatory activity, the exact

%hechanism of action and efficierin vivo dosage

required for potential anti-inflammatory activityf o
curcumin is yet to be determined. Hence, the curren

%tudy objective is to predict the possible tardets

curcumin anti-inflammatory activity and to identify
the possible, safe and effective dose requiremeant f
the anti-inflammatory activityn vitro andin vivo. In
silico docking studies anéh vitro cell line studies

$have been performed to elucidate the mechanism of

action followed byin vivo studies to evaluate the

.('\:SA”?.S) drquS r?re reported tto havgbagvelrse dru.t%ose dependent efficacy of curcumin against
n e][ac_ lons atnh ertlce are no %resg_rl et' aon_lghm carrageenan induced paw edema and to arrive at the
warfarin, antihypertensives an iuretics. US,edian  Effective  Dose (B upon oral

treatment of these inflammatory disorders still agm

a growing health concern and has become a majo

challenge to the health professionals.

Among the alternative compounds screened fo
anti-inflammatory property, curcumin was most widel
screened and well established for its anti-inflatoma

allrdministration.

r MATERIALSAND METHODS

In silico-molecular docking studies: Docking studies

properties (Menon and Sudheer, 2007). Primary ourcyere carried out by using the program AUTODOCK 4,

of curcumin isCurcuma longa (turmeric), which is one
of the common dietary supplements with long histafry
use in traditional medicines of India and China
Curcumin is regarded as a multi target drug candida
with several in-intro and in-vivo studies proposiitg
anti-cancer, anti-viral, anti-arthritis, anti-oxitta anti-
amyloid and anti-inflammatory actitivites (Vorlapii
et al., 2011). Major constituents @urcuma longa are

Table 1: Targeted proteins forsilico docking

where ligand molecule in an arbitrary conformation,
orientation and position was used to find its fabe

dockings in a protein-binding site using both siatimg

annealing and genetic algorithms. The program
AutoDockTools (ADT), which has been released as an
extension suite to the Python Molecular Viewer, was
used to prepare the protein and the ligand.

Protein PDB id Flexible receptors

COX-2 3LNO HIS200, THR198, ASN368, ARG202, PROZD¥R371
Lipoxygenase 1YGE ASN694, GLY696, GLN697, TYR 638R700, GLY701
IL-6 1N26 ASN226, ASN110, GLN158, GLU144

1L-4 2NVH TYR90, PR091, LYS93, ARG98

TNF-a 2AZ5 PHE124, GLN125, LEU126, GLU127, LYS128, GLYa12
NF Kappa B INFK ILE94, VAL95, GLN96, LEU97, VAL9GHR99

SYK 3EMG ARG498, ASP494, ALA496, ASN499, ALA451

P38 MAP kinase 3GCU HIS199, TYR200, ASN201, THR208|.204, TRP197
PKC 1XJD ASP504, ASP508, LYS506, ASN509, THR542UBE 1
ERK 20J1 ASP147, SER151, LYS149, THR188, ASN152
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Curcumin has been docked against different clasbes Table 2: Treatment group and dosing

inflammatory mediators such as cytokines/chemokine&roup and Test article No of
(IL-6, IL-4), transcription factors (TN; NF Kappa B), t(;eatmelrfts C(Dczsel) ng%/H%MC 5 A”éma's
signaling kinases (Protein Kinase C (PKC), Syk s&a G:gﬂg > Cgch?ni(n '(56’) ) (10) 6
ERK and p38 MAP Kinase) and other importantGroup 3: Curcumin (100) 6
inflammatory mediators-Cox-2 and lipoxygenase Tdble Group 4: Curcumin (250) 6
Group 5: Indomethacin (10) 6

and their respective binging affinities were reeotdAll

these proteins play an important, unique role ffedint  Thirty animals were divided randomly into 5 groups,
stages of inflammatory cascade. The X-Rayeach comprised of 6 animals as shown is Table & Ra

crystallographic _structures of these proteins weremployed for the study were fasted overnight ae fre
obtained from RCSB Protein Data Bank (www.pdb.org). access to water, before the start of the trial:

In vitro Anti-Inflammatory assays: «  Pre-treatment: All the animals were treated orally

Histamine Release Assay: U937 human monocytes with various doses of test substance or standard or
(ATCC, Manassas, VA, USA) were used to study the  yepicle, 30 min prior to injection of phlogistic

effect of curcumin on histamine release. Approxihat agent
50,000 U937 cells were plated in a 96-well celltund gent . 0
plate (Corning Life Sciences, Lowell, MA, USA) and ® Induction of Inflammation: 80 uL of 1%
treated with various concentration (10, 250 and016§ Carrageenan solution in saline was injected at
m sec?) of curcumin (with 99% purity synthesized in subplantar region of left hind paw for all the
Laila Impex R and D Centre, Vijayawada) in presence  animals

or absence of 20 nM Phorbol Myristate Acetate (PMA) ] . _
(Sigma-Aldrich, St. Luis, MO, USA) for one h. Thelc | reatment: Animals were supplemented orally with
culture supernatants collected from either untcbateVarious doses (as described in Table 1 of curcumin,
control or treated cultures were clarified at 10,@0for  indomethacin or vehicle, 30 min. before carrageenan
5 min at 4°C and assessed for released histamire byinduction.

commercially available EIA kit (SPI-Bio, France). M re of Inflammatory Condition: Initial paw

B-Hexosaminidase Release Assay: U937 human Volumes were measured using Ugo-basile water
monocyte (ATCC, Manassas, VA, USA) cells weredisplacement plethysmometer. 30 min. after treatmen
used to study the effect of curcumin of- all the rats were challenged with 80 uL of 1%
Hexosaminidase release. Approximately 50,000 U93fgarrageenan intradermally at sub plantar regiohird
cells were plated in a 96-well cell culture plate Paw. Paw volumes were measured at 30 min, 1 h32 h,
(Corning Life Sciences, Lowell, MA, USA) and tredte hand 5 h after carrageenan induction.

Wf'th various ?r?n(izggr?ggnoﬁlgé szeSr?cgn:f 12%0?1|\;|19P1rr1)(;$b atistical analysis: Results obtained in this study were
0 c_urcumxn P DA (SiameAldrion. St Lui ubjected to statistical analysis using ANOVA by
Myristate Acetate ( ) (Sigma-Aldrich, St. Luis, O/ comparing each individual group with control group.

USA). The cell culture supernatants collected fether 5 Jpit analysis was used to calculatesgRlues
untreated control or treated cultures were clatifag '

10,0009 for 5 min at 40C; and assessed for relghsed Acute Toxicity Study: Female, Nulliparous and non-
Hexosaminidase. Twenty microliter aliquots of cell pregnant Sprague Dawley (SD) rats (weighing 210-230
culture supernatant was incubated with 20 pL ofM m g) were obtained from National Institute of Nutrii
p-nitrophenyl-N-acetyp-D-glucosaminide (Sigma- (NIN), Hyderabad and the study was carried out at
Aldrich, St. Luis, MO, USA) in 0.1 M sodium citrate animal facility of Laila Impex R and D Centre,
buffer (pH 4.5) at 37°C for 1 h. At the end of the Vijayawada, India. The animals (N = 3) were
incubation, 250 pL of a 0.1 M Na2CO3, 0.1 M NaHCO3maintained as per the recommendations in the recent
buffer (pH 10.0) was added. Absorbance was measureglidelines prescribed by CPCSEA (Committee for the
at 405 nm. Each treatment was done in quadruplicatturpose of Control and Supervision of Experimemts o
wells. The mean OD obtained from the control cekur Animals), New Delhi, India. The animals were
was considered as 100% release of hexosaminidase. maintained at room temperature (22-25°C) under a
light/dark cycle of 12 h. Animals were allowed free
Efficacy of curcumin against carrageenan induced  access to food (Rodent pellet feed supplied byaGetn

paw edema: Chemie Puvt. Ltd.,

Acclimatization, Grouping and Animal Husbandry: Doddaballapur, Bangalore, India) and watst
Healthy Wistar Rats were selected for the study andibitum. Animals were acclimatized for a period of
acclimatized for 7 days prior to study initiation. seven days prior to study initiation.
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The rats (N = 3) were fasted overnight with free
access to water. Curcumin at a dose, 5000 mg kg |
bodyweight was administered to the animals on day 1
and after 4hrs the rats were allowed back to fegdin
The animals were observed for a l14day period,
individual body weights were noted on day 7 and day
14 after dosing. The animals were observed for atityit
signs of gross toxicity and behavioral changesndutine
first several hours post-dosing and at least oraily d
thereafter for 14 days. Observations included gros
evaluation of skin and fur, eyes and mucous menaistan
respiratory, circulatory, autonomic and centralvoas
systems, somatomotor activity and behavior pattern.f|-
Particular attention was directed to observatioris o
tremors, convulsions, salivation, diarrhea and coma

RESULTS Fig. 1: Picture depicting the binding of curcurmith
ERK and p38 MAPK inin silico docking.

In silico molecular docking: Molecular docking Arrows represent hydrogen bonding site (s)

studies were carried out to explore the bindingnaf

of curcumin to different mediators of inflammatory
pathway and to arrive at possible anti-inflammatory =@ Nonfornmlated
targets for curcumin. Based on the docking studulte ' Comenanin

it is apparent that curcumin has multi-target poyen
towards different inflammatory mediators, which is
depicted by its binding affinity through number of
hydrogen bond formation Table 3, Fig. 1. Curcumin
shows significant affinity towards Cox-2 and
Lipooxygenase, major enzymes in the inflammatory
cascade. Similarly, interaction of curcumin with 0
signaling kinases such as p38MAP kinases, ERK and
PKC were better compared to SYK. Among the two ng mL™

transcription factors docked curcumin has greater

affinity towards NF Kappa B. Earlier it was repaite fgig 2. |nhibition of histamine release from PMA-
that curcumin inhibits N&B and hence inhibit Dengue induced U937 human monocytes by Curcumin
virus (DV) induced Macrophage migration inhibitory
factor (MIF) production, a cytokine responsible fhe
modulation of infmmatory and immune responses in
dengue patients. The results also infer that cuancu
doesn't have any marked affinity towards the
inflammatory cytokines tested. These results sugges
that curcumin shall interact with different inflaratory
mediators, especially enzymes, kinases and
transcription factors, at different stages of inftaatory :
cascade and hence predicted to possess unique mult = ©
potent anti-inflammatory activity.
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Inhibition of histamine release from PM A-induced ng mL™

U937 human monocytes by Curcumin:

Histamine release assay: Curcumin showed a dose Fig. 3:B-Hexosaminidase release from PMA-induced

dependent inhibition on histamine release from U937 U937 human monocytes treated with curcumin

cells. Histamine levels were found to be raised8by

fold from the baseline upon induction with PMA. p-Hexosaminidase release assay: Curcumin inhibited

Curcumin when treated at different concentration 10the release off -Hexosaminidase release in U937

250 and 1000 ng mt showed decrease in the human monocyte cells, when induced with PMA (Fig

percentage rise in histamine levels by 82.70, 6@k 3). Curcumin inhibited the release fppHexosaminidase

55.69% from U937 cells Fig. 2. in a dose dependent manner at tested concentrations
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Table 3:In silico docking study results of curcumin with differenflammatory mediators.

Protein PDB id Flexible receptors Binding affinity H-Bonding
COX-2 3LNO HIS200, THR198, ASN368, ARG202, PRO20%,R371 -7.56 3
Lipoxygenase 1YGE ASN694, GLY696, GLN697, TYR 698, TYR700, GLY701 -16.94 5
IL-6 1N26 ASN226, ASN110, GLN158, GLU144 -4.82 2
1L-4 2NVH TYR90, PR091, LYS93, ARG98 -4.84 2
TNF-a 2AZ5 PHE124, GLN125, LEU126, GLU127, LYS128, GLY129 -2.80 1
NF KAPPA B INFK ILE94, VAL95, GLN96, LEU97, VAL98, THR99 -11.95 -
SYK 3EMG ARG498, ASP494, ALA496, ASN499, ALA451 -5.22 -
P38 MAP Kinase 3GCU HIS199, TYR200, ASN201, THR203, VAL204, TRP197 -11.62 2
PKC 1XJD ASP504, ASP508, LYS506, ASN509, THR542, LEU511 -10.14 2
ERK 20JI ASP147, SER151, LYS149, THR188, ASN152 -11.15 2
60 and 3 h after induction (B)]. The bars 1-4 représen

L

Percent inhibition

0 and peak activity was observed at 1 h after inducti
After 1 h, there is no significant change in anti-
inflammatory effect of curcumin towards inhibitiaf
edema formation, with respect to time. Dose depeinde
inhibition of paw edema was observed with 22, 2d an

33% inhibition at 50, 100 and 250 mg kgdoses

0 respectively Fig. 4A and 4B. But still the anti-
60 inflammatory effect was retained till the end oficy
50 period (5 h.) Whereas increase in anti-inflammatory
; effect was observed at 3rd h compared to 1st h upon

indomethacin treatment.

30
20 Acute oral toxicity: The acute oral LD50 of curcumin
10 J l I was found to be greater than 5,000 mg‘kgf body

0 weight in female Sprague Dawley rats. At the end of

1 2 3 4

l4day period all animals survived, gained body Weig
appeared active and healthy during the study. Qimeah
was observed with wet yellow urogenital staininge o
with dried yellow urogenital staining and one witlear
Curcumin when treated at different concentration 100(_:ul_ar discharge. All these observed signs wersidet
L showed decrease in  the within 24 _h. Apart from thg above observatlon_s ¢her
250 and 1(.)00. ng mLshow were no signs of gross toxicity, adverse pharmaycdd
percentage rise ifi-Hexosaminidase _Ievels be 103.13, offects or abnormal behavior observed during 14 day
65.63 and 40.63% from U937 cells Fig. 2 observation period. No gross abnormalities weredhot
. o ) ) for any of the animals during necropsy conductethat
In-vivo anti-inflammatory efficacy of curcumin  conclusion of the 14-day observation period.
against carrageenan induce paw edema: Oral

0 . percent inhibition of edema for curcumin 50, 10@ an

250 mg kg* and Indomethacin 10 mg Kgrespectively

40 against control.

30 Though curcumin exhibited dose dependent reduction

. in rat paw edema, the inhibition of rat paw edema

20 . .
offered by curcumin was relatively lower than the

10 j I I positive control indomethacin. Paw volumes were
measured at 30 min. 1 h, 2 h, 3 h and 5 h afterdtoin

1 2 3 4

Fig. 4A: Percent inhibition of edema (1 h afteninotion)

Percent inhibition
4=
(=]

Fig. 4B: Percent inhibition of edema (3 h afteniciibn)

supplementation of curcumin at different dosesltedu DISCUSSION
in a dose dependent inhibition of rat paw edemanwhe
compared to control group. Curcumin a well known anti-inflammatory

compound was studied extensively for its efficaod a
Figure 4A and 4B: Bar diagrammatic representation safety, bothin vitro and in vivo. Anti-inflammatory
percent inhibition of paw edema [1h after induct{&)  mechanism of curcumin still remains an unclearypet
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and is yet to be resolveth silico studies are versatile other inflammatory mediators like NB% in the

in identifying the possible targets in the inflamtovg  inflammatory cascade. Curcumins ability to inhitbie
cascade for curcumin, to bind and exert its antiinflammatory kinases like P38 MAP kinase, ERK and
inflammatory activity. To our knowledge, this iseth PKC will down regulate the underlying cascade of
first study aimed at docking studies for curcumin t reactions responsible for the release of pro-
elucidate the possible anti-inflammatory targetde T inflammatory cytokines.

docking studies provided good insights into thedbig Histamine and B-Hexosaminidase which are
of curcumin at the molecular level, to differenbi@in  released from inflammatory cells are well estatglish
targets, which are proven to play a major role ingegranulation and inflammatory markers. Histamine
inflammatory cascade. , , upon its binding to its receptors increases thewlas

. There are literature cited regarding the bypermeanility thereby causing inflammatory responses
inhibiting _the transc;npt_lon factors, cytokines amither | o\ concentration of anti-histaminic drugs like
enzyme involved in inflammatory pathway. In the cetirizine, Azelastine are found to down regulate- N
current study, the multi-target anti-inflammatory \g and also inhibit pro-inflammatory cytokines. Henc
potency of curcumin is evident by the docking studygiged by curcumin’s affinity to N&B in silico and its

re_sults. Interestingly, the bin(_JIing affinity of cuimin is inhibitory property on proinflammatory mediators,
high for both, Cox-2 and 5-Lipoxygenase, where ohe ¢ rcymin's ability to decrease the levels of histem
these two happens to be the target for most oattte 5, 5-Hexosaminidase was testéwvitro. The results
inflammatory drugs in the market. Nonsteroidal anti ghowed a dose dependent decrease in the release of
inflammatory drugs such as aspirin, ibuprofen andyisiamine andp-Hexosaminidase from U937 cells

naproxen are well known Cox-2 inhibitors but aré no j,qyced with PMA. Through the inhibition of releasie
reported to have 5-Lipoxygenase inhibitory activity nistamine and B-Hexosaminidase, curcumin might

Zileuton and Minocycline are two %-Lipoxygenase prevent the enhanced secretion of several pro-
inhibitors currently available in the market, whiglere inflammatory cytokines (IL-1, IL-6) and chemokines

also doesn’t have any marked Cox-2 inhibitory aigtiv (IL-8) which otherwise stimulate the
Curcumin’s role in down-regulation of Cox-2 and 5- inflammatory/allergic reactions.

Lipoxygenase activity has been discussed and coedir

: el o : Oral treatment of curcumin resulted in significant
in number ofin vitro and in vivo studies (Skrzyczak-

improvement in the inhibition of rat paw edema
Jankuret al., 2000; 2003; Huang a., 1991). To add t0  jhqyced by carrageenan. Though, the study resiilts o
that, thisin silico results affirms that curcumin binds ,.cumin are not comparable to indomethacin, dose
directly to these targets and subsequently lead tQependent anti-inflammatory effect of curcumin
decreased enzyme activity, thereby preventing thgomises to demonstrate enhanced activity upon
activation of ~proinflammatory cytokines such aSjncreasing the dose supplement. Further to the dose

leukotrienes and prostaglandins. _ optimization and confirmatory studies demonstrating
A strong relationship between p38 MAP Kinasene anti-inflammatory effect of curcumim-vivo, its

pathway, ERK and PKC with inflammation has beenjherative to prove the safety of curcumin at awiv

well established and are postulated to regulatgp ' concentration. Though, the fact that turmeric has

inflammatory : condition .in rheumatoid arthritis, been routinely used for culinary purposes for tlamas
Alzheimer's disease and inflammatory bowel disease

Th o fth ianaling Ki A of years, which remains a testimony for its general
Ie a@“{ﬁt'on Odt ?.Se S'?na Ing ﬂlnasest plays ok safety, it's important to ascertain the safety wfccmin

E?L?fﬁmTngﬂpgon dqul—%r)] ?n d%rc(:)t;l)nn 2?;?]2;r:]ye§£uch as and for the above purpose acute oral toxicity (nd a

COX-2, iINOS and induction of VCAM-1 and other down procedure) study was carried in rats. Curcuahin

adherent proteins along with other inflammatorythe level of 5000 mg kg BW, was found to be safe as

molecules. Curcumin’s ability to downregulate Orf[here are no signs of mortality or characteristianges

inhibit the activity of NFKB and inflammatory sigimg | WiSter rats. The acute oral kPof curcumin was
kinases has been confirmed by sevémalitro studies found to be greater than 5,000 mé &f body weight in
(Zarubin and Han, 200Epsteinet al., 2010; Wooet female Sprague Dawlgy rats, indicating the higher
al., 2005; Liuet al., 1993; Chcet al., 2007 Churet al., ~ Safety profile of curcumin.

2003; Chen and Zheng, 2008u et al., 1998). Based

on thein silico results, its surprising to note that CONCLUSION

curcumin probably doesn’t have any direct effect-fN

o and chemokines/cytokines, but down regulates these The anti-inflammatory and anti-allergic efficacl o
mediators indirectly, possibly by binding or intibhg  curcumin was confirmed with the silico, in vitro and
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in-vivo efficacy study which clearly showcases theHatcher, H., R. Planalp, J. Cho, F.M. Torti and .S.V

potency of curcumin. Preliminaryn-silico docking Torti, 2008. Curcumin: From ancient medicine to
studies ascertain the multi target potency of cunioy current clinical trials. Rev. Cell. Mol. Life Sci6b:
with significant binding affinity observed with arial 1631-1652DOI: 10.1007/s00018-008-7452-4

inflammatory mediators (Lipoxygenase, P38 MAPHuang, M.T., T. Lysz, T. Ferrara, T.F. Abidi and.J.
Kinase, PKC and ERK). Curcumin also found to have Laslglnet.al., 1|.991' Inhibitory EZeCtS (I)f curcumin
potent anti-allergic properties as indicated in daks on in witro lipoxygenase and cyclooxygenase

studies. Further, high safety profile of curcumis a gigvgfgs in_mouse Epidermis. Cancer Res., 51:

observed from the acute toxicity study. In conausi Jeannin, P., Y. Delneste, P. Gosset, S. Molet and P
curcumin could be an ideal drug candidate for the | agsalle et al., 1994. Histamine induces
treatment of inflammatory and allergic conditioiee! interleukin-8 secretion by endothelial cells. Blpod
Asthma, Chronic prostatitis, Hypersensitivities, 84: 2229-33.

Inflammatory bowel diseases, Pelvic inflammatoryLagunoff, D., P. Pritzl and L. Mueller, 1970. N-Agk

disease, Rheumatoid arthritis, Vasculitis, Inté&egti B-glucosaminidase in rat mast cell granules. Exp.

cystitis, stroke and many other conditions. Cell Res. 61: 129-132. DOI: 10.1016/0014-
4827(70)90265-X
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