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α-Bisabolol Quercetin

Hemolyste Plasma

Parameters Control 5 mg/kg 50 mg/kg 300 mg/kg

Body weight (g) 20.88±0.51 21.38±1.02 20.32±0.77 21.40±0.60

Total RBC count 

(millions/mm3)
2.06±0.07 2.24±0.15 2.15±0.10 1.98±0.01

Total WBC count 

(thousands/mm3)
5.19±0.46 5.93±0.77 5.57±0.43 5.49±0.37

Hb (g/dL) 12.24±0.58 10.23±0.95 11.61±0.89 12.69±0.69

SGOT (U/L) 33.55±2.56 32.70±2.21 34.28±2.68 34.19±1.55

SGPT (U/L) 10.78±1.42 13.26±1.42 15.47±1.90 11.99±1.63

Triglycerides (mg/dL) 92.86±6.59 89.50±3.13 83.72±4.85 89.28±6.16

Cholesterol (mg/dL) 92.16±5.98 99.61±8.04 97.88±8.14 101.32±8.81

Creatinine (mg/dL) 0.11±0.02 0.10±0.02 0.13±0.03 0.16±0.01
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Toxicity Analysis of α-(-) bisabolol 
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RESULTS

HYPOTHESIS

 Mitochondrial ETC modulators

 Redox cyclers

 Ion chelators

 GSH depletion

 Trx inhibitors

 SOD inhibitors

 Catalase inhibitors

 HMOX1 inhibitors

ROS generation ROS elimination

ROS generation and ROS elimination 

ROS

Direct damage to 

proteins, membranes 

and DNA

Modulation of redox

adaptation 

mechanisms

DNA damage and 

stress induced 

apoptosis

Cancer cell 

death

Radiation, Carcinogen, Infla

mmation, Hypoxia

 Oncogene activation

 Aberrant matebolism

 Mitochondrial dysfunction

 Antioxidant Deficit

 Oxidative DNA damage

 Gene mutation or deletion

 Loss of functional p53

 Loss of DNA repair capacity

ROS/RNS

Genomic 

Instability

Cancer development and 

progression

Intracellular

Extracellular

INTRODUCTION

OBJECTIVE

Ornithine Decarboxylase Activity: Analytical Biochemistry (1987);160, 290-293

Cathepsin D Assay: Biochemical Journal (1970); 117, 601-607

Glutathione Estimation: Pharmaceutical Biology (2009); 47(6), 483-490.

Lipid Peroxidation Estimation: Phytotherapy Research (2006); 20(4), 303-306.

Superoxide Dismutase Activity : Journal of Biological Chemistry (1969); 244, 6049-6055.

Catalase Activity Determination: Journal of Biochemistry (1983); 94: 403-408.

Nitric oxide scavenging Assay: Biochemical Biophysical Research Communications (1994;) 201, 748-755
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Concentrations (µM)

α-(-) Bisabolol Quercetin
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α-(-) Bisabolol Quercetin

To investigate chemopreventive action of α- (-)- Bisabolol on key targets of Cancer

Pharmacological properties of α-(-)-Bisabolol  

Class Primary target

Cyclooxygenase -2 inhibitor Cyclooxygenase -2

Selective esrrogenase receptor modulators Estrogen receptor

5-alpha reductase inhibitor 5-alpha reductase (type -1)

Ras inhibitor Farnysyl transferase

Tyrosine kinase inhibitor Tyrosine kinase

Matrixmetalloproteinase inhibitor Matrixmetalloproteinase

Polyamines biosynthesis inhibitors Ornithine decarboxylase, Aromatase, S-Adenosine decarboxylase

PPAR-γ agonist PPAR-γ

RXR selective ligand Panagonist RARs,RAXs

Cellular retinol binding protein ligand Cellular retinol binding protein

AP-1 inhibitors AP-1

Jun kinase inhibitor Junkinase

Cyclin dependent kinase inhibitors Cyclin dependent kinase

Monoclonal Abs Her-2,EGFR,VEGF

Gene therapy p53

Regulation of  Cancer MolecularTargets by Reactive Oxygen/Nitrogen Species

MOLECULAR TARGETS IN CANCER CHEMOPREVENTION

α-(-)Bisabolol 
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 α-(-)-Bisabolol inhibits activity of Ornithine decarboxylase and Cathepsin

D, Nitric oxide content in a dose-dependent manner.

 The IC50 value for ODC and Nitric oxide content scavenging was found to be 10nM

and 100nM respectively.
 At 100µM, α-(-)-Bisabolol inhibits Cathepsin D activity by 28%.

 α-(-)-Bisabolol also protects GSH and MDA content in stressed erythrocytes by

enhancing the activity of Superoxide dismutase and Catalase.

 No significant toxicity was observed for the molecule when tested in vivo in Swiss

albino mice.

 Phytomolecules play an extremely important role in the development of therapeutics because of their enormous

structural diversity, serving as privileged scaffolds in drug discovery.

 Among all the known phytomolecules, terpenes are the most prominent group of plant secondary metabolites

which are known for their chemotherapeutic and chemopreventive agents

 α-(-)-Bisabolol, or more formally levomenol, is a natural monocyclic sesquiterpene alcohol which was first isolated

in 1951 from Matricaria chamomilla belonging to family Asteraceae.

 It is one of the primary constituent of the essential oil (16%- 92%) from various plant species such as Angelica

archangelica, Artemisia annua, Cannabis sativa L., Salvia sclarea L., Lavandula latifolia etc.

 Natural Alpha Bisabolol is 97% as active (-) –alpha-bisabolol isomer whereas

synthetic Alpha Bisabolol is 42.5% as active (-) –alpha-bisabolol isomer.

Natural compounds or derivates: green, synthetic origin: 

red/yellow, biologicals: blue, various: purple.

Analgesic

Antiarthritic

Antibacterial

Antiburn

Antiinflammatory

Antipeptic

Antipyretic

Antiseptic

Antispasmodic

Antituberculic 

Antiulcer

Candidicide 

Cicatrizant

Cosmetic

Fungicide

Musculotropic

Perfumery

Pesticide

Protisticide
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NADPH 

Oxidase

α/є PKC (active)

PKC( inactive)

(Uncoupled)

iNOS

(Coupled) Nitric Oxide
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Putrescine

ODC

Spermidine

Spermine

ONOO-

O2
.-O2

.-

Oxidative modification 

of lipid and protein

Cathepsin D
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Downstream Targets
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CONCLUSION: α-(-)-Bisabolol exerts inhibitory action on ODC activity and in turn channels the arginine towards the nitric oxide formation pathway. When nitric oxide in

excess, the molecule enhances the nitric oxide scavenging and reduces the PKC activity, regulating the polyamines biosynthesis in the cell.
Our work provides a possibility of further exploration of α-(-)-bisabolol as a cancer chemopreventive agent. ACKNOWLEDGEMENT: Council of Scientific & Industrial Research, India

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

12
.6

90
2.

1 
: P

os
te

d 
20

 F
eb

 2
01

2

//upload.wikimedia.org/wikipedia/commons/a/a7/Ornithine_Decarboxylase_Publication_View.png
//upload.wikimedia.org/wikipedia/commons/f/fc/Protein_CTSD_PDB_1lya.png
//upload.wikimedia.org/wikipedia/commons/8/8a/Protein_PRKCE_PDB_1gmi.png

