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CURCUMA LONGA: BOON FOR HEALTH CARE SYSTEM WITH ITS BIOMEDICAL

APPLICATION
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ABSTRACT: Turmeric is a spice derived from the rhizomes of Curcuma longa,
which is a member of the ginger family (Zingiberaceae). Turmeric constituents
include the three curcuminoids: Curcumin (diferuloylmethane; the primary
constituent and responsible for its vibrant yellow color), demethoxycurcumin, and
bisdemethoxycurcumin, as well as volatile oils (tumerone, atlantone, and
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zingiberone), sugars, proteins, and resins. In the Ayurvedic tradition, turmeric, or
“haldi” as it is known in Hindi. Turmeric is considered to be one of the most
important herbs in the ayurvedictradition and used historically as a component of
Indian Ayurvedic medicine since 1900 BCE to treat a wide variety of ailments
including those of the skin, pulmonary, and gastrointestinal systems, aches, pains,
wounds, sprains, and liver disorders. Extensive research in the latter half of the 20th
century has identified curcumin as responsible for most of the biological activity of
turmeric. Curcumin has been shown to exhibit anti-oxidant, anti-inflammatory, anti-
viral, anti-bacterial, anti-fungal, anti-cancer hyperlipidemic, woundhealing and
hepato- protective activities and thus has a potential against various malignant
diseases, diabetes, allergies, arthritis, Alzheimer’s disease, and other chronic
illnesses. Curcumin has been the subject of hundreds of published articles over the
past three decades, studying its antioxidant, anti-inflammatory, cancer
chemopreventive, and potentially chemotherapeutic properties. Safety evaluation
studies indicate that curcumin is well tolerated at a very high dose without producing
any toxic effect.
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INTRODUCTION: Curcumin is the principal
curcuminoid of the popular Indian spice turmeric,
which is a member of the ginger family
(Zingiberaceae). The other two curcuminoids are
desmethoxy  curcumin and  bis-desmethoxy
curcumin. The curcuminoids are polyphenols and
are responsible for the yellow color of turmeric.
Curcumin can exist in at least two tautomeric
forms, keto and enol. The enol formis more
energetically stable in the solid phase and in

solution®.
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Curcumin is brightly yellow colored and may be
used as a food colouring. Curcuminhas been shown
to  exhibit  antioxidant, anti-inflammatory,
antimicrobial, and anticarcinogenic activities. It
also has hepatoprotective and nephroprotective
activities, suppresses thrombosis, protects against
myocardial infarction, and has hypoglycemic and
antirheumatic properties. Moreover, Curcumin has
been shown in various animal models and human
studies to be extremely safe even at very high doses
12 Curcumin exerts anti-inflammatory activity by
inhibition of a number of different molecules that
play an important role in inflammation.

Turmeric is effective in reducing post-surgical
inflammation.  Turmeric  helps to prevent
atherosclerosis by reducing the formation of bloods
clumps®.
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Properties of Curcumin:

Curcumin is an orange—yellow crystalline powder
practically insoluble in water at acidic or neutral
pH and ether but soluble in ethanol,
dimethylsulfoxide, and acetone. Its oral
bioavailability about 60% *3. This effect is probably
due the poor solubility and slow dissolution. Solid
dispersions are one of the successful methods in
improving drug dissolution', and to obtain better
bioavailability. Curcumin has a melting point of
183°C; its molecular formula is C21H2006 and
molecular weight 368.37.

Curcumin (diferuloylmethane), the main yellow
bioactive component of turmeric has been shown to
have a wide spectrum of biological actions. These
include its  anti-inflammatory,  antioxidant,
anticarcinogenic, antimutagenic, anticoagulant,
antifertility, antidiabetic, antibacterial, antifungal,
antiprotozoal, antiviral, antifibrotic, antivenom,
antiulcer, hypotensive and hypocholesteremic
activities. Its anticancer effect is mainly mediated
through induction of apoptosis. It’s anti-
inflammatory, anticancer and antioxidant roles may
be clinically exploited to control rheumatism,
carcinogenesis and  oxidative  stress-related
pathogenesis™. Curcumin has ability to cross the
blood brain barrier may afford protection against
neurodegenerative diseases® "’

Active Constituents:

The rhizome, or root, of Turmeric is the part used
medicinally. Numerous constituents have been
identified in turmeric. The main constituent group
are polyphenoliccurcuminoids which include:
curcumin (diferuloylmethan), demethoxycurcumin,
bisdemethoxycurcumin, and cyclocurcumin. The
yellow-pigmented curcuminoids represent 2% -5%
of the root, typically composed of 85% as
curcumin, 10% as demthoxycurcumin and 5% as
disdemethoxycurcumin. Curcumin is the most well
studied constituent. Turmeric also contains:
sesquiterpenes (turmerone, atlantone, zingiberone,
turmeronol,  germacrone, and  bisabolene),
carbohydrates, protein, resins, and caffeic acid™.

Applications:

The pharmacological properties and applications of
Curcumin are rapidly progressing including anti-
diabetic  activity, anti-inflammatory  activity,
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anticancer  activity, anti-aging, anti-fertility,
hepactoprotective activity, anti- HIV, opthamalic
activity, antioxidant activity, antibacterial activity,
antidepressant  activity, cardiovascular  and
neurodegenerative disease *°.

Anti-inflammatory activity:

Curcumin has the ability to suppress both acute and
chronic inflammation as it blocks the formation of
cyclooxygenases (COX-2) and other enzymes
involved in inflammation®. Curcumin suppresses
the activation of transcription factor NF-kB
(responsible to regulate the expression of pro-
inflammatory gene products and is responsible for
decreasing the expression of various inflammatory
cytokines, including TNF, IL-1, IL- 6, IL-8 and
chemokines'®. Curcumin is one of the most
promising candidates of natural origin having anti-
inflammatory activity with no side effects 2. In rats
with Freund’s adjuvant-induced arthritis, oral
administration of Curcuma longa significantly
reduced inflammatory swelling compared to
controls. C. longa’s anti-inflammatory properties
may be attributed to its ability to inhibit both
biosynthesis of inflammatory prostaglandins from
arachidonic acid, and neutrophil function during
inflammatory states.

Anticancer activity:

Curcumin act as a potent cancer preventing agent
by blocking the nuclear factor-kappaB and also
interferes in the production of dangerous glycation
end products that trigger inflammation and thus
lead to cancerous mutation in the body %. In
addition, Curcumin mediates anticancer activities
by controlling the increasing levels of vitamins C
and E, preventing lipid peroxidation and DNA
damage 2. Curcumin selectivity targeted
transformed cells without altering primary
astrocytes. Besides its apoptotic effect, curcumin
also showed synergistic effect with the
chemotherapeutic cisplatin and doxorubicin drugs
to enhance cells death %.

Results based on solid-state NMR and differential
scanning calorimetry showed that curcumin has
potent action on cell membrane of the tumour cell
at very low concentrations 2. Researcher showed
that curcumin effectively inhibited human lens
epithelial B3 cell proliferation induced by rhbFGF
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24 Curcumin was found to reduce the spread of
breast cancer in mice and prevented numerous
forms of cancers, childhood leukaemia and in
pancreatic cancer . Curcumin has been approved
to conduct Phase I/ Il trial for the treatment of
bowel cancer ?°. Curcumin was found to be
effective in oral cancer, hepatic cancer and in colon
cancer %’. Curcumin-loaded nanospheres were able
to exert a more pronounced effect on the cancer
cells as compared to conventional curcumin thus
indicating the potential of nanoparticle-based
formulation as an adjuvant therapy for clinical
application in prostate cancer.

Hepatoprotective activity:

Plant-derived polyphenols such as curcumin act as
a potent therapeutic agent in the treatment of
chronic liver diseases. However, the major
drawback of curcumin is its poor aqueous solubility
resulting in poor bioavailability. To overcome this
problem, a polymeric nanoparticle formulation of
curcumin (NanoCurc™) was synthesized that
inhibits the carbon tetrachloride-induced liver
injury, inhibits the production of pro-inflammatory
cytokines and fibrosis. NanoCurc™ might be an
effective therapy for patients suffering with chronic
liver disease . Curcumin significantly repair and
regenerated liver tissues of diabetic rats. These
finding demonstrated the potential role of curcumin
as a novel therapeutic agent in liver pathology of
diabetic rats %°. Moreover, it also reduces the
ironinduced hepatic damage by lowering lipid
peroxidation in rats *.

Cardiovascular activity:

Turmeric’s protective effects on the cardiovascular
system include lowering cholesterol and
triglyceride levels, decreasing susceptibility of low
density lipoprotein (LDL) to lipid peroxidation, and
inhibiting platelet aggregation. These effects have
been noted even with low doses of turmeric. A
study of 18 atherosclerotic rabbits given low-dose
(1.6-3.2 mg/kg body weight daily) turmeric extract
demonstrated decreased susceptibility of LDL to
lipid peroxidation, in addition to lower plasma
cholesterol and triglyceride levels. The higher dose
did not decrease lipid peroxidation of LDL, but
cholesterol and triglyceride level decreases were
noted, although to a lesser degree than with the
lower dose. Turmeric extract’s effect on cholesterol

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-514

levels may be due to decreased cholesterol uptake
in the intestines and increased conversion of
cholesterol to bile acids in the liver. Inhibition of
platelet aggregation by C. longa constituents is
thought to be via potentiation of prostacyclin
synthesis and inhibition of thromboxane synthesis®.

Gastrointestinal activity:

Constituents of Curcuma longa exert several
protective effects on the gastrointestinal tract.
Sodium curcuminate inhibited intestinal spasm and
p-tolymethylcarbinol, a turmeric component,
increased gastrin, secretin, bicarbonate, and
pancreatic enzyme secretion. Turmeric has also
been shown to inhibit ulcer formation caused by
stress, alcohol, indomethacin, pyloric ligation, and
reserpine, significantly increasing gastric wall
mucus in rats subjected to these gastrointestinal
insults’.

Anti-diabetic activity:

Curcumin shows potential as a treatment for Type-
2 diabetes. Curucmin ability to ward off the
alarming diabetes and obesity occurs by
suppressing the cytokines in the body. The diabetes
patients pre-treated with Curcumin capsules were
less likely to develop symptoms of Type- 2
diabetes, compared with patients not pre-treated
with curcumin capsules. In addition, the curcumin
treatment improved overall function of -cells, with
very minor adverse effects . Meriva®, a
lecithinized formulation of curcumin was well
tolerated, and preliminary findings suggest its
usefulness in the management of diabetic
microangiopathy %.

Anti-aging activity:

Curcumin as an ingredient of Vicco Turmeric
Vanishing Cream helps in preventing the damage
of the skin from UV rays of the sun, and thus
maintains the original colour of the skin with
enhancing the appearance of the skin®.

Antioxidant activity:

Curcumin is a free radical scavenger as well as
hydrogen donor; it binds with metals particularly
iron and copper *. Curcumin effectively inhibits
intracellular amyloid toxicity at low dosages in rats
due to its free radical scavenging activity .
However, it is also effective in various models of
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antioxidant such as DPPH scavenging, superoxide
anion radical scavenging, hydrogen peroxide
scavenging, ferric ions reducing power and ferrous
ions chelating *.

Antibacterial activity:

Curcumin act as an antibacterial agent as it
effectively  targets  Staphylococcus  aureus,
Salmonella paratyphi, Trichoghytongypseum, and
Mycobacterium tuberculosis *. It exhibits a wide
range of activities in eukaryotic cells including its
antiviral effect against herpes simplex virus by a
mechanism independent of p300/CBP histone
acetyltransferase activity *'.

Opthamalic activity:
Curcumin may suppress cataract onset and
progressionin animals when administrated orally *%.

Anti-Fertility:
Curcumin has been found useful for the £g)revention
of CdCI2-induced reproductive damage *.

Antidepressant activity:

The curcumin loaded solid lipid nanoparticles at a
dose of (1, 2.5, 5 and 10 mg/kg, p.o.) exhibited
47.42%, 67.39%, 31.67% and 36.2% reduction in
immobility time after administration of the dose in
mice using swim model respectively. However,
conventional curcumin did not result in a
significant reduction, except at 2.5 mg/kg, which
could produce a reduction of only 21.7% “°.

Anti- HIV activity:

Preliminary investigation indicated that Curcumin
suppress the HIV virus and thus may be exploited
in the treatment of Human Immunodeficiency
Virus (HIV) 4.

Curcumin in neurodegenerative diseases:

Neurodegenerative diseases involve the
abnormality of protein folding which lead to
abnormal deposition of insoluble fibrils that disrupt
tissue structure and cause disease.curcumin binds
with aluminium and inhibit the fibrillation of
neurodegenerative proteins “2. The neuroprotective
activity of curcumin has been demonstrated in
various models of neurodegenerative diseases *.
Curcumin possesses therapeutic potential in the
amelioration of neurodegenerative ailments due to
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its antioxidant, anti-inflammatory and antiprotein
aggregation effects. Curcumin is able to prevent the
destructive formation of alpha-synuclein proteins,
binds strongly to alpha-synuclein and rescues the
protein from aggregation by increasing the
reconfiguration of the cells which proves the
potential use of curcumin in treatment of
neurodegenerative disease **. NanoCurc™ acts as
apotent formulation for treatment in Alzheimers
disease °.

Anti microbial activity:

Turmeric extract and the essential oil of Curcuma
longa inhibit the growth of a v ariety of bacteria,
parasites, and pathogenic fungi’. Tuberculosis (TB)
is @ major public health concern worldwide with
over 2 billion people currently infected. The rise of
strains of Mycobacterium tuberculosis (Mtb) that
are resistant to some or all first and second line
antibiotics, including multidrug-resistant (MDR),
extensively drug resistant (XDR) and totally drug
resistant (TDR) strains, is of particular concern and
new anti-TB drugs are urgently needed. Curcumin,
a natural product used in traditional medicine in
India, exhibits anti-microbial activity that includes
Mtb, however it is relatively unstable and suffers
from poor bioavailability.

To improve activity and bioavailability, mono-
carbonyl analogs of curcumin were synthesized and
screened for their capacity to inhibit the growth of
Mtb and the related Mycobacterium marinum
(Mm). Using disk diffusion and liquid culture
assays, we found several analogs that
inhibit in vitro growth of Mm and Mtb, including
rifampicin-resistant strains *°.

Curcumin is a naturally derived substance with
innate antimicrobial and wound healing properties.
Acting by multiple mechanisms, curcumin is less
likely than current antibiotics to select for resistant
bacteria. Curcumin's poor aqueous solubility and
rapid degradation profile hinder usage; nanoparticle
encapsulation overcomes this pitfall and enables
extended topical delivery of curcumin. curcumin
nanoparticles  (curc-np),  which inhibited in
vitro growth of methicillin-resistant Staphylococcus
aureus (MRSA) and Pseudomonas aeruginosa in
dose-dependent fashion, and inhibited MRSA
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growth and enhanced wound healing in anin
vivo murine wound model. Curc-np may represent
a novel topical antimicrobial and wound healing
adjuvant for infected burn wounds and other
cutaneous injuries *’. Curcuma longa dye was most
effective and showed maximum zone of inhibition
thereby indicating best antimicrobial activity
against all the microbes tested. These textiles dyed
with these natural dyes can be very useful in
developing clothing for infants, elderly and infirm
people to protect them against common
infections®.

CONCLUSION: Curcumin is used to produces in

different properties like antioxidant, anti-
inflammatory, anti-cancer, anti-fertility,
antibacterial, antimicrobial, antidepressant

activities etc, are believed to account in large
measure for its demonstrated ability to help prevent
the neurodegenerative changes seen in Alzheimer’s
as well as Parkinson’s disecase. As an anti-
inflammatory agent, curcumin inhibits damaging
COX-2 enzymes but not beneficial COX-1
enzymesand thus beneficial for inflammatory
conditions. The review is focus on application of

curcuminin  different therapeutic efficacy in
treatment of various disorders.
REFERENCES:

1. M.Akram, Shahab-Uddin, Afzal Ahmed, Khan

Usmanghani, Abdul Hannan, E. Mohiuddin, M. Asif,
Curcuma Longa and Curcumin: A Review Article.
Romanian Journal of Biology— Plant Biology 2010;
55(2):65-70.

2. Aggarwal BB, Kumar A, Bharti AC. Anticancer potential
of curcumin: preclinical and clinical studies. International
Journal of Anticancer Research 2003; 23:363-98.

3. Jagetia GC, Aggarwal BB. “‘Spicing up’’ of the immune
system by curcumin. Journal of Clinical Immunology
2007; 27:19-35.

4. Aggarwal BB, Sundaram C, Malani N, Ichikawa H.
Curcumin: the Indian solid gold. Journal of Advances in
Experimental Medicine Biology 2007; 595:1-75.

5. Shishodia S, Chaturvedi MM, Aggarwal BB. Role of
curcumin in cancer therapy. Current Problems inCancer
2007; 31:243-305.

6. Shishodia S, Sethi G, Aggarwal BB. Curcumin: getting
back to the roots. Annals of the NewYork Academy of
Science 2005; 1056:206-17.

7. Goel A, Kunnumakkara AB, Aggarwal BB. Curcumin as
““Curecumin’’: from kitchen to clinic. Journal of
Biochemical Pharmacology2008; 75(4):787-809.

8. Anand P, Kunnumakkara AB, Newman RA, Aggarwal
BB. Bioavailability of curcumin: problems and promises.
Journal of Molecular Pharmaceutics 2007; 4(6):807-18.

9. Aggarwal BB, Harikumar KB. Potential therapeutic effects
of curcumin, the anti-inflammatory agent, against

International Journal of Pharmaceutical Sciences and Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

E-ISSN: 0975-8232; P-ISSN: 2320-514

neurodegenerative, cardiovascular, pulmonary, metabolic,
autoimmune and neoplastic diseases. International Journal
of Biochemistry and Cell Biology 2008; 41(1):40-59.
Kunnumakkara AB, Anand P, Aggarwal BB. Curcumin
inhibits  proliferation, invasion, angiogenesis and
metastasis of different cancers through interaction with
multiple cell signaling proteins. Journal of Cancer Letters
2008; 269(2):199-225.

Kunnumakkara AB, Diagaradjane P, Guha S, Deorukhkar
A, Shentu S, Aggarwal BB, et al. Curcumin sensitizes
human colorectal cancer xenografts in nude mice to
gamma-radiation by  targeting  nuclear  factor-
kappaBregulated gene products. Journal of Clinical Cancer
Research 2008; 14:2128-36.

Anand P, Sundaram C, Jhurani S, Kunnumakkara AB,
Aggarwal BB. Curcumin and cancer: an ‘‘old-age’
disease with an ‘‘age-old’’ solution. Journal of Cancer
Letters 2008; 267:133-64.

Goel A, Jhurani S, Aggarwal BB. Multi-targeted therapy
bycurcumin: how spicy is it? Journal of Molecular
Nutrition and Food Research 2008; 52:950.

Jagetia GC, Aggarwal BB. ‘“Spicing up’’ of the immune
system by curcumin. Journal of Clinical Immunology
2007; 27:19-35.

Chattopadhyay 1., Biswas K., Bandyopadhyay U., and
Banerjee R. K., Turmeric and curcumin: Biological actions
and medicinal applications. Journal of Current Science
2004;87(1):4453.

Aggarwal BB, Sung B. Pharmacological basis for the role
of curcumin in chronic diseases: an age-old spice with
modern targets. Journal of Trends in Pharmacological
Sciences 2009; 30:85-94.

Safdar M. Curcumin: a natural herb. International Journal
of Clinical and Experimental Medicine 2011; 5(3): 12-18.
Jurenka JS. Anti-inflammatory properties of curcumin, a
major constituent of Curcuma longa: a review of
preclinical and clinical research. Alternative Medicine
Review: Journal of Clinical Therapy 2009;14(2):141-153.
NeerajChoudhary and Bhupinder Singh Sekhon, Potential
therapeutic effect of curcumin - an update, Journal
ofPharmceutical Education and Research 2012; 3(2):218-
222.

Sajithlal GB, Chithra P, Chandrakasan G. Effect of
curcumin on the advanced glycation and cross-linking of
collagen in diabetic rats. Journal of Biochemical
Pharmacology 1998; 56(12):1607-14.

Rai B, Kaur J, Jacobs R, Singh J. Possible action
mechanism for curcumin in pre-cancerous lesions based on
serum and salivary markers of oxidative stress. Journal of
Oral Science 2010; 52(2):251-261.

Zanotto-Filho A, Braganhol E, Edelweiss MI, Behr GA,
Zanin R, Schroder R, et al. The curry spice curcumin
selectively inhibits cancer cells growth in vitro and in
preclinical model of glioblastoma. Journal of Nutritional
Biochemistry2012; 23(6):591-601.

Barry J, Fritz M, Brender JR, Smith PES, Lee DK,
Ramamoorthy A. Determining the effects of lipophilic
drugs on membrane structure by solid-state NMR
spectroscopy: The case of the antioxidant curcumin.
Journal of the American Chemical Society 2009;
131(12):4490-4498.

Hu YH, Huang X, Qi M, Hou B. Curcumin inhibits
proliferation of human lens epithelial cells: a proteomic
analysis. Journal of ZhejiangUniversity Science 2012;
13(5):402-407.

Lin JK, Chen YC. Suppression of protein kinase C and
nuclear oncogene expression as possible molecular

4172



Ahmed et al., IJPSR, 2015; Vol. 6(10): 4168-4173.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

mechanism of cancer chemoprevention by apigenin and
curcumin. Journal of Cellular Biochemistry1997; 28-29.
Rodwell C. Curcumin curries favour? Nat Rev
Cancer.2012;27:d0i:10.1038/nrc3288.

Chandra A. Curcumin: A review 1. of medical benefits,
Special report; http://www.pureprescriptions .com/ expert
_opinion/ curcumin-turmeric.asp

Bisht S, Khan MA, Bekhit M, Bai H, Cornish T, Mizuma
M, et al. A polymeric nanoparticle formulation of
Curcumin  (NanoCurc™) ameliorates CCl4-induced
hepatic injury and fibrosis through reduction of pro-
inflammatory cytokines and stellate cell activation. Journal
of Laboratory Investigation2011; 91(9):1383-1395.
Khimmaktong W, Petpiboolthai H, Panyarachun B,
Anupunpisit V. Study of curcumin on microvasculature
characteristic in diabetic rat’s liver as revealed by vascular
corrosion  cast/scanning electron microscope (SEM)
technique. Journal of the Medical Association of Thailand
2011,95(5):133-141.

Reddy P, Lokesh BR. Effect of curcumin and eugenol on
ironinduced in rats hepatic toxicity. Journal of
Toxicology1996; 107:39-45.

Chuengsamarn S, Rattanamongkolgul S, Luechapudiporn
R, Phisalaphong C, Jirawatnotai S. Curcumin extract for
prevention of Type 2 diabetes. Diabetes Care. 2012;
35(11):2121-2127.

Appendino G, Belcaro G, Cornelli U, Luzzi R, Togni S,
Dugall M, et al. Potential role of curcuminphytosome
(Meriva) in controlling the evolution of diabetic
microangiopathy. A pilot study. Journal of Panminerva
Medica 2011; 53(3):43-49.

Hatchera H, Planalpb R, Chob J, Tortia FM, Tortic SV.
Curcumin: From ancient medicine to current clinical trials.
Journal of Cellular and Molecular Life Science2012;
6(1):36-45.

Ye J, Zhang Y. Curcumin protects against intracellular
amyloid toxicity in rat primary neurons. International
Journal of Clinical and Experimental Medicine 2012;
5(1):44-49.

Ak T, Gulgin I. Antioxidant and radical scavenging
properties of curcumin. Journal of Chemico-Biological
Interaction 2008; 174(1):27-37.

Benson J. Discover the amazing ability of Curcumin
(turmeric) to fight chronic disease.
http://Aww.naturalnews.com/036152_curcumin_turmeric_
disease_prevention.html.2012;

Kutluay SB, Doroghazi J, Roemer ME, Triezenberg SJ.
Curcumin inhibits herpes simplex virus immediate-early
gene expression by a mechanism independent of
p300/CBP histone acetyltransferase activity. Journal of
Virology2008; 373(2):239-247.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

E-ISSN: 0975-8232; P-ISSN: 2320-514

Manikandan R, Beulaja M, Thiagarajan R, Arumugam M.
Effect of curcumin on the modulation of aA- and
aBcrystallin and heat shock protein 70 in selenium-
induced cataractogenesis in Wistar rat pups. Journal of
Molecular Vision 2011; 17:388-394.

Oguzturk H, Ciftci O, Aydin M, Timurkaan N, Beytur A,
Yilmaz F. Ameliorative effects of curcumin against acute
cadmium toxicity on male reproductive system in rats.
Journal of Andrologia2012; 44:243-249.

Kakkar V, Kaur IP. Antidepressant activity of curcumin
loaded solid lipid nanoparticles (C-SLNs) in mice.
American Journal of PharmTech Research2012; 34-46.
Cronin JR. Curcumin: Old spice is a new medicine.
Journal of Alternative Complementary Therapies 2003;
34-38.

Jiang T, Zhou GR, Zhang YH, Sun PC, Du QM, Zhou P.
Influence of curcumin on the Al(l11)-induced conformation
transition of silk fibroin and resulting potential therapy for
neurodegenerative diseases. Journal of Royal Society of
Chemistry Advances2012; 2:9106-9113.

Davinelli S, Sapere N, Zella D, Bracale R, Intrieri M,
Scapagnini  G. Pleiotropic  protective effects of
phytochemicals in Alzheimer’s disease.Journal of
Oxidative Medicine and Cellular Longevity2012; 4(5):65-
78.

Ahmad B, Lisa J. Lapidus LJ. Curcumin prevents
aggregation in a-synuclein by increasing reconfiguration
rate. The Journal of Biological Chemistry 2012; 287:9193-
9199.

Ray B, Bisht S, Maitra A, Maitra A, Lahiri DK.
Neuroprotective and neurorescue effects of a novel
polymeric  nanoparticle  formulation of curcumin
(NanoCurc™) in the neuronal cell culture and animal
model: implications for Alzheimer’s disease. Journal of
Alzheimers Disease 2011; 23(1):61-77.

Patrick R, Analise Z, Kimberly R, Ruth J, Alyson I,
Aiming A, Kyle G, Bettina B, Thomas M, James P, Dennis
C, Daniel K. Monocarbonylanalogs of curcumin inhibit
growth of antibiotic sensitive and resistant strains of
Mycobacterium  tuberculosis. European Journal of
Medicinal Chemistry 2015; 92:693-699.

Aimee A, Brandon L, Vitor C, Mahantesh N, Jessica D,
Rabab A, Dinesh C, Hongying L, Leslie G, Alicea C,
Stacey H, Joel M, Joshua D, Adam J.Curcumin-
encapsulated nanoparticles as innovative antimicrobial and
wound healing agent. Nanomedicine: Nanotechnology,
Biology and Medicine 2015; 11(1):195-206.

Chairman K, Jayamala M, Vijila C, Ranjit
S.Phytochemical Screening and Antimicrobial Activity of
Curcuma longa Natural Dye. General Medicine 2015;
3(2):304-312.

How to cite this article:
Ahmad K, Ansari VA, Singh K, Kushwaha P and Akhtar J: Curcuma Longa: Boon for Health Care System with Its Biomedical
Application. Int J Pharm Sci Res 2015; 6(10): 4168-73.doi: 10.13040/1JPSR.0975-8232.6(10).4168-73.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

4173



