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ft AIMS AND OBJECTIVES

To know the role of antioxidants i1n free radical
mediated disease.

To produce awareness regarding different free radical
mediated diseases.

To review the role of antioxidants in preventing these
free radical mediated diseases



Free Radicals....???

¢ Free radicals are organic molecules responsible for ageing, tissue
damage, and diseases like heart attack,diabetis,aging,strokes etc.

*» Free radical, radical (an atom or group of atoms with at least one
unpaired electron.)

VWhat are Free radicals ?
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Free radicals %,
are like robbers *,
which are

deficient in energy.

-

Free radicals attack
and snatch energy ¢
from the other =
cells to satisfy
themselves.

“In the body free radicals are high-energy particles that ricochet wildly
and damage cells"



ANTIOXIDANTS

¢ Free radical mediated oxidative damages have
been implicated in the pathogenicity of various
major diseases such as cancer, atherosclerosis,
heart attacks, neuronal degeneration,
diabetes,rheumatoid arthritis, aging etc.

N/

** Cells and tissues have evolved both enzymatic
and non-enzymatic antioxidant systems to
combat these oxidative stresses.

N/

** However, such endogenous antioxidants are
not quite sufficient under conditions of extreme
oxidative stress, thus making it necessary to
rely on exogenous antioxidants



Free Radicals in the Human Body saoking slcoh

Free Radicals
Free Radicals Oxidize

Byproduct from food and chemicals
Lipids and Proteins food chemlcals
Leads to cell damage

Antioxidants Free Radicals Oxidize
Absorb Free radicals DMNA and RNA
Leads 10 mutations

Intestinal Cell




Free Radical Formation :

FORMATION OF FREE RADICALS

N

* A free radical 1s easily formed
when a covalent bond between

entities 1s broken and one L. * s ':57;'
electron remains with each @ /@
newly formed atom. | 9 @
* Free radicals are highly reactive =
due to the presence of unpaired Q @ o NN @
T o e or

electron(s).
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»SOURCES OF FREE RADICAL

* Any free radical involving oxygen can be referred to
as reactive oxygen species (ROS).

* The electron transport chain (ETC), which is found
in the inner mitochondrial membrane, utilizes oxygen
to generate energy in the form of adenosine

triphosphate (ATP).



Types Of Free Radicals :

The most common ROS include:

ENDOGENOUS SOURCES EXOGENOUSSOURCES

Mitochondrial Electron
Transport Chain Radiation (UV Light,

AntoxidationReactions X-Rays, Garmma Rays)
Redox Cycles \ ' '
I. The superoxide anion (O,), C}*‘thmfﬂef’m\ Chemotherpeutics,
Reactions Chemicals, Drugs
II. The hydroxyl radical (OH ), xm,_n.in%
II1. Singlet oxygen (0, ), and NADPH Evizonumental

Toxins
Oxidases, 3
° Lipo erd
IV. Hydrogen peroxide (H,0,) P:L;.‘?,ﬁ,mdm \
Synthase Diet;
Charooalbroiled
lnﬂanmuhum Foods
Oxddative ReactionsIn

Fagocytic Cells
(Myeloperoxidase) Transition
Metals



How Antioxidants May Prevent Against
Free Radical Damage :
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protect the body against the radical with a

degtmi:tive effects of free replacement for

radicals.

\its missing electron

Antioxidants neutralize free
radicals by donating one of
their own electrons, ending

the electron-"stealing" N A
reaction. Hydroxide Molecule

an Antioxidant

The antioxidant nutrients themselves don't become free radicals by
donating an electron because they are stable in either form.

They act as scavengers, helping to prevent cell and tissue damage
that could lead to cellular damage and disease.




Properties of an ideal ANTI OXIDANTS :

To be an effective antioxidant physiologically, a substance must have
certain chemical and biological properties:

. . NAD(P)"
1.It must be present in adequate  The Antioxidant Network "
amounts in the body; THIOL
2.It must react with a variety of R.; cycle | NADP)H + H'

. VITAMIN c
3.1t must be suitable for noon cycle
, VITAMIN E

compartmentation; EH cycle
4.1t must be readily available; R00' :

. . RO \ ipid-water
5.1t might be suitable for PUFA ki
regeneration; s
6.1t must be conserved by the Carot : s angithel;;:a:::l:m strenuous exercise
kidneys; and AToTEnores cigarette smoke, pollution

7.1t must have tolerable toxicity.

Adapted from Packer L and Valacchi G. Skin Pharmacol Appl Skin Physiol. 2002 Sep-Oct;15(5):282-90.



FILAVONOIDS

» FLAVONOIDS are ubiquitous in
plants of higher genera, and widely
present in common plant based food
items and beverages.

»1n 1936, Szent-Gyorgii first drew
attention to the therarapeutically
beneficial role of plant flavonoids
consumed through the diet.

» Flavonoids exhibit anti-oxidant,
anti-atherosclerotic, anti-diabetic,
anti-cancer, anti-AIDS, anti-
hemolytic etc. activities with high
potency and low systemic toxicity.
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Quercetin — The most common flavonoid

Middleton et al. Pharmacol. Rev. 2000, 52, 673
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Flavonoids- Sources




STUDIES IN MEMBRANES

3-OH : 3-Hydroxyflavone (3-HF)
5,7-OH : Chrysin

3,7,3'4',-OH : Fisetin
3,5,7,3',4'-OH: Quercetin
3,5,7,2',4'-OH: Morin

Band 4.1 protein
Band 3 protein (dimers)

S. Chaudhuri, et. al., International Journal of Biological Macromolecules 41 (2007) 42—
48.

S. Chaudhuri, et. al., Biophysical Chemistry 139 (2009) 29-36.

S. Chaudhuri, et. al., J. Photochem. Photobiol. B: Biology 98 (2010) 12-19.
S. Chaudhuri, et. al., Luminescence 23 (2008) 397-403.
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INHIBITION OF AAPH INDUCED LIPOSOMAL LIPID
PEROXIDATION BY FLAVONOIDS
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Antioxidant potential of 3-HF, Robinetin & 7-HF were compared with respect to quercetin
3,3'.4'.,5,7-pentahydroxyflavone) for which the relative antioxidant potential was previously
established in terms of the known standard Trolox (6-Hydroxy-2,5,7,8-tetramethylchroman-
2-carboxylic Acid, an water-soluble derivativ; of vitamin E).

Antioxidant activities of quercetin and 3-HF / Robinetin / 7-HF, are in the ratio~1/1:0.8 /
1:0.65. Since quercetin is nearly four times potent as an antioxidant in relation to Trolox, it
turns out that the antioxidant potential of 3-HFand 7-HF are nearly 4 / 3 / 2.5 times that of
Trolox.

S. Chaudhuri et. al. Luminescence 23 (2008) 397-403
S. Chaudhuri et. al., Biophysical Chemistry 139 (2009) 29-36
S. Chaudhuri et. al. JPPB-B 98 (2010) 12-19
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Antioxidant and Anti-hemolytic Activity of Flavonoids in

RBC membranes

Inhibition of lipid peroxidation Inhibition of
as measured By TBARS Assay Hypotonic Hemolysis
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Blank  3-HF  Chrysin Fisetin Quercetin Morin

3.HF Chrysin  Fisetin  Quercetin  Morin

Lipid peroxidation as monitored by TBARS assay was found to decrease
significantly >flavonoids act as antioxidants. The degree of
inhibition by the flavonoids is in the order of Quercetin > 3-HF > Fisetin >
Morin ~ Chrysin

 Besides flavonoids show protective effect towards erythrocyte membrane
integrity. The antihemolytic activity is in the order of fisetin > chrysin >

3-HF > morin > quercetin
S. Chaudhuri, et. al., International Journal of Biological Macromolecules 41 (2007) 42+48



STUDIES WITH PROTEIN
(NORMAL HUMAN HEMOGLOBIN)

0 O Hemoglobin
O

® Z: Flavonoids prevent glycosylation of hemoglobin
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Interactions of Dietary

Curvent Drug Metabolism, 2013, 14, 491-503
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Abstract: In 1936, Rusznyak and Szent-Gyorgyl first drew attention to the therapeutically beneficial role of dietary flavonoids. which
are the most common group of polypherols ubiquitously present in plant based food and beverages. Recent years have witnessed a renas-
cence of interact on these nutraceuticals. which, becauce of their high potency and low cystemic toxicity, are gradually emerging ac prom

1sing alternatives to conventional therapeutic drugs. There 1s a mounting evidence that vanous protens frequently serve as targets for
therapeutically important flavonoids. In this article we present perspectives exempli’ymg the growing potentia. of fluorescence spectros-
copy as an exqisitely sensitive tanl for noninvasive sensing of protein-flavonoid mteraction: at physologically relevant concentrations,

via measurements of steady stafe emission parameters as well as decay kinetics studies of the intrinsic fluorescence of the target (protein)
and/or ligand (flavoncid). Especially, we highlight novel applications of the remarkably environment sensitive “two cclor” fluorescence
exhibited by many important flavoneids. which permits multiparametnic and ratiometric measurements. To consolidate findings obtained
via fluorescence specToscopy. use of other relevant experimental biophysical techmques and molerular modeling have proved to be
valusble and are also discussed here. Such complementary studies provide additional insight: regardirg the thermodynamics and confor-
mational aspects of ths protein-flavonoid interactions, together with details, at atomistic level. of the dominant noncovalent interactions
mvo.ved m the docking of different flavonoids to theiwr target protems.

491

Flavonoids with Proteins: Insights from Fluorescence
Spectroscopy and Other Related Biophysical Studies

Kevwords: Flavonoids. serum albumin hemoglobin, Two coler fluorescence, Excited-state intramolecular profon transfer, molecular model-
ng, thermodynamics.
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CONCLUSIONS FUTURE DIRECTION

Currently there has been an increased interest globally to identify antioxidant
compounds from plant sources which are pharmacologically potent and have
low or no side effects for use in protective medicine and the food industry.

A possible role for oxygen free radicals in mediating the cytotoxic effects of
cytokines in islets was sought by the use of agents that scavenge free radicals.

There 1s now universal agreement that free radicals are involved in the
physical, biochemical, and pathological changes associated with aging.

Oxidative damage to proteins, lipids, and DNA accumulates and increases with
age, and 1s associated with age-related diseases such as cardiovascular disease,
neurodegenerative diseases, cancer, and diabetes (Rahman 2003)

Modern civilization, use of different chemicals, pesticides, pollutant, smoking
and alcohol intake and even some of synthetic medicine increases the chance of
disease due to free radicals. More or less the free radicals plays a role in health
of modern era and the diseases caused from free radical are becoming a part of
normal life.

Increasing knowledge in antioxidant phytoconstituents and include them in daily uses
and diet can give sufficient support to human body to fight those diseases.
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