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ABSTRACT KEYWORDS
A natural product is a chemical compound or substance produced by a Natural products;
living organism found in nature that usually has a pharmacological or bio- Freeradical species(FRS);
logical activity for usein pharmaceutical drug discovery and drug design. Antioxidants;
Natural products have been the basis of treatment of human diseases and Oxidative stress,
many higher plants contain novel metabolites with antimicrobial and anti- Vitamins;
viral properties. As an alternative medicine, people derived therapeutic Flavonoids.

materials from thousands of plants; however discovering medicines or
poisons remains a vital question. Since reactive oxygen radicals play an
important role in genesis of humerous human disease processes, antioxi-
dants derived from consumable fruits, vegetables, spices and beverages
have received considerable attention. The antioxidants protect our body
systems from free radicals mediated damage at the cellular and molecular
levels. The pool of free radicals production in our body stems mainly from
the mitochondrial activity but the environmental factors such asxenobiotics,
pollutants and other stressors also contribute in it enormously. This phe-
nomenon generates imbal ance between the oxidants (free radical species,
FRS) and the innate antioxidants; a condition called as oxidative stress.
Oxidative stress leads to onset of numerous disease processes including
cancer, heart, lung, brain and kidney associated diseases, cell death and
aging. Apart from the best-known antioxidants such as vitamins A, C and
E, and the mineral selenium, some flavonoids (secondary metabolites) and
vitamin precursors synthesised by plants are required to be taken from
outside to establish the balance by quenching the excess FRS. The present
review presents a comprehensive account of updated information avail-
able on natural products containing antioxidant potential with therapeutic
implications. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION ucts asthey have very complex structure and synthe-
szingthemisvery codtly. Drugssuch aspenicillin, mor-

Natural productsarethosethat arefoundinnature  phineand paclitaxel (Taxol) are procured from their
and havebiological or pharmacological activity foruse  naturd source. Theprocessof extraction of these prod-
in pharmaceutical drug design. They areproduced by  uctsisvery expensive and timetaking. In fact, there
livingorganiams. Itisdifficult tosynthesizenaturd prod-  extraction from natural sourceiswasteful asitistoo
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expensive. For examplein order to get onesingledose
of drugi™! paclitaxel oneyew tree hasto be cut. Medi-
cinesof natural product may be obtained from tissues
of terrestrid plants, marine organismsor microorgan-
ism fermentation broths which are known as

biorespecting.
Screening natural products

Natural products are kept for medicinal use and
theactivity of the compound thus obtained isknown as
active product and such astructure actsasalead com-
pound. Many of the medicines obtained today are di-
rectly procured from natural source. Thusthelead com-
pound obtained isby total synthesisor it can beastart-
ing point for asemi synthetic compound. It can aso act
asatemplatefor structurally different total semisyn-
thetic compound. Thereason isthat as most biologi-
cally active naturd product compounds are secondary
metaboliteswith very complex structures.

Traditional medicine

In the ancient times people were more dependent
onthefloraand faunaof traditiona plants. They made
many crude drugsby theroot, stem and leaves of natu-
ral plants. The purgativefor many centurieswasthe
root of Rhubarb. Anthraquinonewasthe most signifi-
cant chemical inrhubarb root and these areused asa
lead compoundsin designing of thelaxativedantron@.

Somesystems, liketraditiona Chinesemedicineor
Ayurvedic were fully as sophisticated and as docu-
mented systemsaswestern medicine. A study of eth-
nobotany can give clues asto which plants might be
worth studyingin moredetail. Theextensiverecords of
Chinese medicineabout responseto Artemisiaprepa-
rationsfor malariaa so provided the clueto the novel
antimalarial drug artemisinin. Thetherapeutic proper-
ties of the opium poppy (active principle morphine)
knowninAncient Egypt, werethose of the Solanaceae
plantsinancient Greece (active principlesatropineand
hyoscine). The snakeroot plant waswell regardedin
India(active principlereserpine), and herbdistsin me-
dieva England used extractsfrom thewillow tree (sdi-
cin) andfoxglove (activeprincipledigitais- amixture
of compoundssuch asdigitoxin, digitonin, digitain). The
Aztec and Mayan cultures of Mesoamericaused ex-
tractsfrom avariety of bushesand treesincluding the
ipecacuanharoot (active principleemeting), cocabush

(active principle cocaine), and cinchonabark (active
principlequinine). Ethnobotanist Richard Schutleslead
to the discovery of new medicines®. The
accupuncturistsinvestigated Mayan medicineinwind
inthe blood, thishad something in common to share
with the old hedl ersand they gathered somenew infor-
mation which wasnot availablewith anthropoligists®.
Naturd products, including plants, animasand min-
eralshave been the basis of treatment of human dis-
eases. History of medicinedatesback practicaly tothe
existence of human civilization. The current accepted
modern medicineor alopathy hasgradud ly devel oped
over theyearsby scientific and observationd effortsof
scientists. However, the basi s of its devel opment re-
mainsrooted intraditiona medicineand therapies. The
futureof natura products, drug discovery will bemore
holistic, personalized and invol vewise use of ancient
and modern thergpeutic skillsinacomplementary man-
ner so that maximum benefits can be accrued to the
pati ents and the community™®. The foundation of the
modern pharmaceutical industry was laid when tech-
niques were devel oped to produce synthetic replace-
mentsfor many of themedicinesthat had been derived
fromtheforest. Natural products chemistry actually
began with the work of Serturner, who first isolated
morphinefromopium. This, inturn, wasobtained from
opium poppy (Papaver somniferum) by processesthat
have been used for over 5000 years. Many such simi-
lar developmentsfollowed. Quininefrom cinchonatree
iswell known. Thefollowing areafew examples®. In
theearly 1500s, Indian fever bark was one of thefirst
medicinal plantsto find appreci ative consumersin Eu-
rope, taken from the cinchona tree (Cinchona
officinalis), thebark was used asan infusion by native
people of theAndes and Amazon highlandsto treeat fe-
vers. Jesuit missionariesbrought the bark back to Eu-
rope. By the early sixteenth century, thismedicinewas
known as ‘Jesuit fever bark’, quite a transformation.
Thename coca (Erythroxylumcoca) comesfroman
Aymaraword meaning ‘tree’. In Andean cultures, the
leaves of the cocatree have been primarily chewedto
obtain there benefits. From ancient times, indigenous
peopl e have added alkaline materials such ascrushed
seashellsor burnt plant ashesto theleavesin order to
accentuatethe pharmacol ogicaly activemoiety of coca.
The jaborandi tree (Pilocarpus jaborandi) secretes
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akaloid-richoil. Severd substancesare extracted from
thisaromaticail, including theakaloid pilocarpine, a
wegpon againgt theblinding disease, glaucoma. Ameri-
can Indians on theisland of Guadel oupe used pine-
apple (Ananas comosos) to reduce inflammationin
woundsand other skininjuries, to aid digestion and to
cure stomachache. In 1891, an enzyme that broke
down proteins (bromelain) wasisolated from thefresh
juiceof pinegppleand wasfound to break down blood
clots. Other pharmaceutical sthat havetheir originin
botani calsincludeatropine, hyoscine, digoxin, colchi-
cineand emetine. Reserpine, an anti-hypertensive al-
kaloid (Rauwolfia serpentina) became available as
aresult of work carried out by Ciba-Geigy in India. It
appearsthat most of theseearly discoveriesaremainly
based on traditional medicines; many products could
act aspoisonsin toxic doses.

Exploringtraditional Indian and Chinesemedicine
systems

A mgor problemwith traditiond, indigenous medi-
cineisdiscoveringardiable ‘living tradition’ rather than
relying upon second-hand accounts of their valueand
use. In many parts of theworld theindigenous systems
of medicinehaveamost completely broken down and
disappeared. In anthropological termstheseare “little
traditions’, while the Ayurvedic Indian and traditional
Chinesesystemsareliving ‘great traditions’. The tradi-
tionsare an excellent repository of knowledge about
medicina and poisonous properties of botanicals; re-
searchershavemainly exploited poisonoussources. This
isdueto many reasons. First, it isrelatively easy to
present and demonstrate poi sonous characteristics of
botanicals. Secondly, thereare no written documenta:
tion and poisonous characters are known after experi-
mentation. Thirdly, poisonous characters are known
when differences are made between ordinary and ex-
traordinary materia for pharmaceutical development.
Fourthly, aconsiderabletimeperiod isrequired to ex-
perimentally demonstrate between true medicina ac-
tivitiesand safety profile.

Therearealot of organized database, and more
exhaustive description of botanical material available
that can be tested using modern scientific methods.
Ayurvedaand Chinese medical systemsthushavean

Natural Products

important rolein bioprospecting of new medicines.

I nteractivechemistry of natural productsand bio-
logical processes

Pharmaceutical research took amajor shapewhen
adongsdenaturd products, chemistry, pharmacologists,
mi crobi ol ogistsand biochemi stsbegan to discover the
chemistry of naturd processesinhuman, animds, plants
and microorganisms. Advancesin synthetic organic
chemigtry ledto theidentification of many key chemica
moleculesthat offered more opportunitiesto develop
novel compounds. Many new drugs emerged by this
route, particularly those now being used to treat infec-
tions, infestations, cancers, ulcers, and heart and blood
pressure conditions. Many drugs were developed
through random screening of thousands of chemicals.
Examplesof such drugsind udesulphonamides, isoniazid,
anti-psychatics anti-higaminesand penicillin. Emergence
of themodern pharmaceutica industry isan outcome of
al thesedifferent activitiesthat developed asinglemol-
eculewith highly sdlective activity for awidevariety of
alments. Thedrugs produced in many casesimproved
on nature, viz. and a whole new range of local
anaestheticswerediscovered. Cocaineavoided itsdan-
gerouseffectson blood pressure; chloroquineismuch
lesstoxicthan quinine. Thesesuccessesand many more
likethemresultedinreduced interest innatura products
drug discovery. Work on developing new drugsfor the
treatment of theworld’s major diseases, malaria, trypa-
nosomiass filariags, tuberculogs schigosomiass, leigh
maniasisand amoebiasscameamost toastandstill. In
addition, although botanica medications continued to
be produced in every country, theclinical efficacy of
thesewasusud|ly not eva uated and the composition of
these complex mixtureswasonly crudely analysed.

Knowledge derived from traditional Indian
sour ces

Lag phasefor botanical medicineisnow rapidly
changing for anumber of reasons. Problemswith drug-
res stant microorgani ams, s deeffectsof modern drugs,
and emerging diseaseswhereno medicinesareavail -
able, have stimulated renewed interestin plantsasa
significant source of new medicines. A number of syn-
thetic drugs have adverse and unacceptabl e side ef -
fects. There have been impressive successeswith bo-
tanica medicines, most notably quinghaosu, atemisinin
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from Chinese medicine. Cons derableresearch on phar-
macognosy, chemidry, pharmacology and dlinicd thera:
peutics has been carried out on Ayurvedic medicinal

plants”. Numerous molecules have come out of
Ayurvedic experimentation base, examplesincluderau-
wolfiaalkaoidsfor hypertension, psoraensinvitiligo,
holarrhenaalkaloidsin amoebias's, guggulsteronsas
hypolipidemic agents, mucunapruriensfor Parkinson’s
disease, piperidines as bioavailability enhancers,
baccosidesin mental retention, picrosidesin hepatic
protection, phyllanthinsasantiviras, curcumineinin-
flammeation, with anolides, and many other steroidd lac-
tonesand glycos desasimmunomodul ators®. Awhole
range of chronic and difficult-to-treat diseasessuch as
cancers, cardiovascul ar disease, diabetes, rheumatism
andAIDS, dl requirenew effectivedrugs. Most deve -
oping countrieshaverelied and will continuetorely on
traditiona natural medicinesdueto the deterrence of
high costsof modern alopathic medi cines. Four out of
ten Americans used alternative medicinetherapiesin
1997, totd vigtsto dternative medicine practitioners
increased by almost 50% from 1990 and exceeded the
visitstodl USprimary care physicians. Every medi-
cal system or therapy has certain advantagesand limi-
tations. Modern medicineis no exception to thig?,
Someof the prominent commercid plant-derived me-
dicinal compoundsinclude: colchicum, colchicine,
betulinic acid, camptothecin, topotecan (Hycamtin®),
CPT-11  (irinotecan, Camptosar®), 9-
aminocamptothecin, delta-9-tetrahydrocannabinol

(dronabinol, Marinol®), beta lapachone, lapachol,
podophyilatoxin, etoposide, podophyllinicacid, vinblas-
tine (Velban®), vincristine (leurocristine, Oncovin®),
vindesine (Eldisine®, Fildesin®), vinorelbine
(Navelbine®), docetaxel (Taxotere®), paclitaxel
(Taxol®), tubocurarine, pilocarpine and scopolamine.

Antioxidants

Those moleculeswhich are capable of dowing or
preventing theoxidation of other moleculesareantioxi-
dant. In oxidation e ectronsaretransferred from asub-
stanceto an oxidizing agent. Antioxidantsterminate
chain reactions by removing freeradicalsand thereby
inhibit other oxideation reactionsby being oxidised them-
selves. Thereducing agentssuch asthiols, ascorbicacid
or polyphenol §' areal so antioxidants.

Although oxidetionreactionsarecrucid for life, they
can dso bedamaging; hence, plantsand animasmain-
tain complex systems of multipletypesof antioxidants,
such asglutathione, vitamin C, and vitamin Easwell as
enzymes such as catal ase, superoxide dismutase and
various peroxidases. Low level sof antioxidants, or in-
hibition of the antioxidant enzymes, cause oxidative
stressand may damageor kill cells. Animportant part
of many humean diseasesistheuseof antioxidant in phar-
macol ogy. For maintaining health and preventing dis-
eases such as cancer and coronary heart diseases anti-
oxidantsare used asingredients. Excessuse of these
ingredientsmay behharmful aswell2,

Antioxidantsaresubstancesor nutrientsin our foods
arethosewhich can prevent or dow the oxidativedam-
ageto our body. When our body cellsuse oxygen, they
naturaly producefreeradicas (by-products) which can
causedamage. Antioxidantsact as““free radical scav-
engers” and hence they prevent and repair damage done
by thesefreeradicas. Health problems such asheart
disease, muscular degeneration, diabetes, cancer etc
al contributeto oxidative damage. Immunedefenceis
a so enhanced by the anti oxidantsand thereforetherisk
of cancer andinfectionisminimized.

Classification of antioxidants

Therearetwo broad divisonsof antioxidants. These
arehydrophilici.e. solubleinwater and hydrophobic
whenthey aresolubleinlipids. Thewater solubleanti-
oxidantsreect with oxidantsin cell cytosol andtheblood
plasmaon the other hand arelipid soluble antioxidants
that protect cell membranes from lipid
peroxidation2*, Thesecompoundsareeither obtained
from the body itself or from the diet!*. There occurs
widerange of distribution of antioxidantsin the body
fluidsandtissues. Theantioxidants presentincellsare
glutathioneor ubiquinoneon theother hand uricacidis
moreevenly distributed (TABLE 1). A few antioxidants
areimportant aspathogensin contributing to theviru-
lencefactord®.

Different antioxidantshavesynergistic and interde-
pendent effectson oneanother with thevariousmetabo-
lites*>18, Thefunctioning of oneantioxidant isinterde-
pendent on other organismi*4. The protection offered
by any one antioxidant ismainly dependent on concen-
tration and reactivity towards particular oxygen species
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TABLE 1: Different antioxidantsand their concentrationsin body fluidsof humans.

Antioxidant metabolite  Solubility Concentration in human serum (pM)[m] Concentration in liver tissue (umol/kg)
Ascorbic acid (vitamin C) Water 50-60M1% 260 (human)™*!
Glutathione Water 4[116] 6,400 (human)!®!

Lipoic acid Water 0.1-0.714%7) 4-5 (rat)*%®

Uric acid Water 200-4001! 1,600 (human)!*t¥!
Carotenes Lipid B-carotene: 0.5-1, retinol (vitamin A): 1-3* 5 (human, total carotenoids)2”
a-Tocopheral (vitamin E) Lipid 10-401* 50 (human)!**!
Ubiquinol (coenzyme Q) Lipid sl121122) 200 (human)©?

and status of antioxidant withwhichitisacting®.

Theantioxidant defense by some compoundsand
chelating transition metalsand preventing them from
catalyzing the production of freeradicalsis necessary
for thecell. Particularly important istheability to se-
quester iron, whichisthefunction of iron-binding pro-
teinssuch astransferrin and ferritin™. Selenium and
zincarecommonly referred to asantioxidant nutrients,
but these chemica dementshave no antioxidant action
themselvesand areinstead required for the activity of
someantioxidant enzymes.

Ascorbicacid

Ascorbicacid or “Vitamin C” is a monosaccharide
antioxidant, found in boththeanimasaswell asplants
soitisgenerally obtained from the food we eat and
henceitisan essential vitamin*1. Ascorbicacid assuch
isnot required by theanimasintheir dietsasthey are
producedintheir bodies®®. Incdlls, itismaintainedin
itsreduced form by reactionwith glutathione, whichis
catalyzed by protein disulfide isomerase and
glutaredoxing’®19, Ascorbic acid acts as areducing
agent which can reduce and neutrali zereactive oxygen
species (ROS) such as hydrogen peroxide®. In addi-
tiontoitsdirect antioxidant effects, ascorbicacidisaso
asubstratefor the antioxidant enzyme, ascorbate per-
oxidase, afunctionthat isparticularly importantin stress
resistance plantg?Y. Although various antioxidantsgen-
erdly behave synergistically, ascorbic acid can degrade
other antioxidants of the phytochemical family antho-
cyanin?,

Glutathione

Itisfoundinmost of aerobiclife®! anditisacys-

teine-containing peptide. Generdly itisnot required to

betakeninthediet asitissynthes zed from constituent
amino acidsinsidethe cell?4. It has antioxidant prop-

ertiesand ismaintained insidethe cell by theenzyme
olutathionereductase whichinturn reduces glutathione
peroxidasesand glutaredoxing®.. Sinceit maintainsthe
celsinredox state, itisoneof themost important anti-
oxidantsZ!. However, in some organismsthereisre-
placement of glutathioneby mycothiol in actinomycetes,
or by trypanothionein the kinetopl astidg+26:27,

Meédatonin

Itisoneof the powerful antioxidantswith an ability
to crossesthe cell membranesand blood brain barrier
easily®l. Melatonin unlike other antioxidantsdoesnot
undergo redox cycling. Vitamin C actsas apro-oxi-
dants and promotesfreeradical formation. If Melato-
ninisoxidised onceit cannot bereduced asit forms
severd stableend productswith freeradicd sand hence
itistermed asaterminal or suicidal antioxidant®.

Tocopherolsand tocotrioenols(Vitamin E)

Itisacollectivenamefor aset of eight related to-
copherolsand tocotrienols. Thesearefat—soluble vita-
minswith antioxidant properties®=U. Thea-Tocopherol
isthemost important lipid solubleantioxidant, and it
protects membranes from oxidation by reacting with
lipidredicd sproduced during thelipid peroxidationchain
reactiong®**3, Thisreactioninturnisoxidised to a-
tocopheroxyl radical sthat can berecycled back to ac-
tivereduced form through reduction by other antioxi-
dants such as ascorbate, retinol or ubiquinol®3. This
reaction produces oxidised a-tocopherol and not wa-
ter-solubleantioxidants, whichinturn protectsglutathione
peroxidase4 (GPX4)—deficient cells from cell death™,
Still therolesof variousformsof Vitamin Earestill not
very clear. Themost important function of a-tocopherol
isasasgnalling moleculeandit doesnot haveany role
inantioxidant metabolism®, But littleisknown about
the functions of the other forms of Vitamin E, out of
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whichy-tocopherol is a nucleophile that may react with
€l ectrophlie mutagend®® and tocotrienols may beim-
portant i n protecting neuronsfrom damage®”.

Pro-oxidantsactivitiesof antioxidants

Antioxidants act asreducing agentsaswell aspro-
oxidantseg. Vitamin C hasan antioxidant activity when
it reduces oxidizing substance such ashydrogen perox-
ide®® and it also reduces metal ionsthat generatefree
radi cal sthrough Fenton reaction®. Vitamin C appears
to have antioxidant action in the body®4%, Lessre-
search is done on other dietary antioxidants such as
Vitamin E“Y or the polyphenol §42.

Antioxidant natural productspossessdigestiveand
antimicrobial properties

Digestion isacomplex process and hasindirect
control on the body. If our digestivesystemisnotin
good shape, undigested food will collect intheintes-
tine, leading toanumber of digestive problemsand auto-
immunedisorders. According to Ayurveda, foodsand
herbsaredivided into three categories: Sattvic, mean-
ing pure; Rajasic, which means energy; and Tamasic,
meaning inertia-inducing. Sattvicfoods such asfruits,
some vegetables, ghee and milk, promote spiritual
awakening and enlightenment. Rgjasicfoods, likegar-
lic, onionsand strong spices, create energy and vigour
andincrease sexudity and fertility. Tamasicfoodspro-
duce drowsiness, sleepinessand dullness. Ayurvedic
medicine counsel sto eat more sattvic and rgjasic foods,
and fewer tamasic foods, whichincludemeat and pes-
ticides. Severa Ayurvedic herbsare hdpful in promot-
ing strong digestion. Out of these, some are amla,
Haritaki, bahera, trifla, ginger, long pepper, black pep-
per, turmeric, cumin, coriander, garlicand onion. These
spiceshavealong history of usein Indiaand China,
and numerous studieshave documented their digestive,
anti-bacteria, anti-viral, anti-parasitic and antioxidant
properties.

Amla (Emblica officinalis)

Amlafruit, dso known aslndian gooseberry, isone
of therichest sourcesof bioflavonoidsand vitamin C.
Thisplum sized fruitisrevered for itsanti-aging and
immune-enhancing properties. Research hasshown that
the potency of 8.7 mg of natural vitamin C complex
from amlaisequivaent to 100 mg of synthetic vitamin

C. Inadditiontoitsantioxidant properties, amlaa so
hasanti-fungal, anti-hepatotoxic, anti-inflammatory and
rgjuvenative properties.

Haritaki (Terminalia chebula)

Haritaki isarich sourceof tannin, fructose, amino
acids, succinic acid and beta-stosteral. Clinica studies
have demonstrated itsanti-viral propertiesagainst cy-
tomegalovirus and anti-bacterial propertiesagainst E.
coli, sdmondlaand cholera. Ayurvedicliterature notes
haritaki’s use as a digestive and eliminative of toxic ac-
cumultion.

Bahera (Terminalia bellerica)

Baherais arich source of tannins. It has shown
remarkableresultsin treating symptoms of asthmaand
chronicsinugtis. Clinicd trid shaveaso shownitsanti-
histaminic, anti-tussive, anti-bacteria and anti-fungal
properties. A recent study conducted in Keralain India
has also shown an anti-HIV and antimaarid action.

Trifla

A combination of Emblicaofficinalis, Terminalia
chebulaand Terminalia bellerica, Triflaisan excel -
lent digestive, diminative and adgptogen. Triflahasaso
shown anti-viral properties against cytomegalovirus,
herpessimplex and HIV virusinvitro. Theantioxidant
properties of triflaappear to be greater than vitamin C
andvitamin E. Triflaisgenerdly consdered safefor use
onalong-term basis.

Ginger (Zingiber officinalis)

Itisafolk remedy for arthritis, dyspepsia, flatu-
lence, colic, painful stomach conditions and nausea.
Ginger hasawonderful digestive power, anti-inflam-
matory action and blood thinner. The recommended
dosageis2 gto 10 g with meals, but those on blood-
thinning medi cation should not take morethan 2 g per
day.

Trikatu

It isan equal combination of black pepper, long
pepper and ginger which isknown astrikatu and has
been used in anumber of variousAyurvedic prepara
tions. Itisusedin digestion and a so enhancesthe avail-
ability of nutrients.

Turmeric
One of themost prized Ayurvedic herbs, turmeric

————————, Natural Products

Au Tudian Journal



78 Antioxidant potential of natural products

Reviaw

NPAIJ, 8(2) 2012

isapowerful antioxidant and cancer protectant. It has
a so shown anti-bacterid propertiesagainst sdmonella.
Whiletheroleof Ayurvedic herbs can often becritical
to proper digestion, Ayurvedic medicinea so employs
certain egting ritualsthat enablethedigestivesystemto
function optimally. Whenweest our breskfast weshould
not driveimmediately to work asour attentionisless
on the food than it is on the highway. Many studies
have shown that peoplewho eat in front of atelevison
gan moreweight. These sorts of distractionstake at-
tention away from food and digestion and placeit on
eventsor imagesfar from theact of eating.

Natural productscontaining anti-HIV potential

It isanimmunosuppressi ve disease caused by hu-
man immunodeficiency virus(HIV) whichresultsinto
life-threateninginfectionsand maignancies*d. Although
lot of research has been done and anumber of antiviral
therapy have come up AIDS is the leading cause of
death worldwide. CalanolideA, acoumarinisolated
from Callophyllumlanigerumand two other natural
product derived molecules, DSB and 3-hydroxymethyl-
4-methyl DCK areinphasell drugsfor treatment of
HIV infection.

Antibacterial and antioxidant properties of the
methanol extracts of the leaves and stems of
Calpurnia aurea

Calpurnia aureaisused for thetreatment of amoe-
bic dysentery and diarrhoeainanimals, killing head lice
inhumansandticksinanimas, syphilis, diarrhoes, leish-
maniasis, tapeworm, trachoma, Tinea capitis, wound,
scabies, el ephantiasisand different swellingg*“l. In
SouthAfrica, Ca purnialeavesand powdered rootsare
used to destroy liceand to relieveitches. Unspecified
parts are used to destroy maggots and the leaves are
used totreat allergic rashes, particul arly those caused
by caterpillars. In East Africa, leaf sapisusedto de-
stroy maggotsinwounds. InNigeria, theseedsareused
to treat abscesses. In Ethiopia, itisused to treat stom-
ach complaints, headache, eye diseases, amoebic dys-
entery, scabies (skininfection caused by ticks) and as
aninsecticidg“®49,

Freeradicashavebeenimplicated inthe causation
of several diseases such asliver cirrhosis, atheroscle-
rosis, cancer, diabetes, etc. and compoundsthat can
scavengefreeradicalshavegreat potential inamelio-
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rating these disease processes®*4. Antioxidantsthus
play animportant rolein protecting the human body
against damage by reactive oxygen specied®. Free
radica sor reactive oxygen species (ROS) are produced
invivo from various biochemical reactionsand also
from therespiratory chain asaresult of occasiona |egk-
age. Thesefreeradicasarethemain culpritsinlipid
peroxidation™!. Plants containing flavonoidshavebeen
reported to possess strong antioxidant propertieg®657,

Natura productsfrom microorganismshavebeen
the primary source of antibiotics, but withtheincreas-
ing acceptanceof herba medicineasan dternativeform
of health care, the screening of medicinal plantsfor ac-
tive compounds hasbecome very important because
these may serve aspromising sourcesof novel antibi-
otic prototyped®&,

Chemical composition and antioxidant properties
of Salvia officinalis L

Thegreat demand of natural productssuch ases-
sential oilssupportstheimplantation of aromatic and
medicinal plant culturesin Tunisia. Salvia officinalis
(called sage) isapopular plant belongingto thefamily
of Labiatae and isanativein the Mediterranean re-
gionsY, Thename““Salvia” comes from the Latin word
meaning “the heal,” which sums up the folkloric belief
of itstherapeutic propertiesfor dmost all kindsof ali-
ments and its popularity in traditional medicine. The
composition of the oil obtai ned hasbeen studied during
the two past decades. According to theliterature the
maost important vol atileconstituentsof Salviaofficinalis
are a-thujone, pB-thujone, 1,8-cineole and f-
caryophyllene. Thischemica composition wasfound
to be depending on the age of the plant parts, the cli-
matic conditions, the season, the different plant parts
and the culture site. Severd studies have shown that
thetop of theaeria partsarethemain contributorsto
itsantioxidant activity®.

Antioxidant propertiesof cornfibreail

Thedeve opment of oxidativerancidity in products
Isaserious concern becausetherancidity canlead to
undesirableflavoursand odoursaswell aspotentially
toxic lipid oxidation products. Whilethere are many
effective synthetic antioxidantsthat can beused to sup-
presslipid oxidation, thereis strong consumer interest
inusing natura products as antioxidants. Many com-
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pounds, such as corn fibre, confer health benefitsin
addition totheir antioxidant activity. Extracting cornfi-
brefromthegrainyieldscornfibreoil, which consists
of approximately equal amountsof oryzanol, -sito-
sterol andlinoleic acid. Oryzanol and B-stosterol have
been shown to lower plasmacholesterol. They also
possess antioxidant activity inmodel systems.

Phytochemistry and antioxidant potential of man-
gosteen

Mangosteen iscomposed of an ediblewhiteinte-
rior pulp (botanically, an aril defined asflesh surround-
ing seeds) encased inafirminediblepericarp densein
purple pigmentation. Themost remarkable nutritional
characteristic of mangosteen aril isitsrel aive absence
of essentia macro- or micronutrients(TABLE 2). Many
essentid vitaminsand minera stypicaly foundinfresh
citrusfruitseither werenot reported in these assaysor
could not be detected as their contents were very
low®283l, \With nutrient content so sparse, mangosteen
appearsnot to qualify for “superfruit status” as other

TABLE 2: Nutrientswith greater than 5% DRI found in
mangosteen aril.

Nutrient Content DRI Approx
(per 100 g) (adults) % DRI
Carbohydrates 14-18 g* 1309 12
Dietary fibre 1-5¢g* 309 10
Vitamin C 1-7 mg* 75-90 mg 5
Falic acid 31 pg” 400 pg 8
Manganese 0.2 mgh 2mg 5

DRI = Daily recommended intake; Range of valuesfrom 3 inde-
pendent sour ces; 446263124

rarefruitshaving excellent nutrient and/or phytochemi-
cd contents, such asagai, goji (“wolfberry””) and pome-
granae. Theseantioxidant fruitsarecast as*‘superfruits”.

Antioxidantsfrom mangosteen

The health value of mangosteen juice relies on
xanthones. Thepotentia benefit of xanthonesasanti-
oxidant photochemicd isuseful to human health6264,
In recent years, mangosteen has attracted specia at-
tentionfor itsxanthoneextracts- garcinol and mangostin
- having potentid asanti-inflammatory agentswith pre-
liminary evidencefor inhibiting cyclo-oxygenase (COX)
enzymes and carcinogeng®®l, The potential health
value of mangosteen juice has cautioned the publicto
not assume heal th benefitswithout evidencefromrig-
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orousresearchincluding humanclinicd trid 9524, An
understanding of the present state of xanthoneresearch
showsthat human studies on xanthonesareat least a
decade away, asthere are no approved programsfor
mangosteen in human research withinthe NIH data-
basefor clinical trial g5,

In vitro antioxidant propertiesof certain indig-
enous medicinal plantsfrom Western Ghats of
India

Naturestill servesasthe man’s primary source for
thecureof hisaillments. Themgjority of therich diver-
sty of Indianmedicinal plantsisyet to bescientifically
evaluated for such properties. However, the potential
of higher plantsassourcefor new drugsistill largely
explored. Thefreeradicalsare chemical species, ca
pable of independent existence; posses an unpaired
electron on anorbital. They occur intheform of Su-
peroxide, Hydroxyl radical (OH-) and Peroxideion
(HO,-). They are also known as Reactive Oxygen
Species (ROS) or Reactive Oxygen Metabolite
(ROM). Theseradicalsare produced by body’s nor-
mal use of oxygen and are a so generated through en-
vironmental pollutants, cigarette smoke, automobile
exhaust fumes, radiation, air pollution, pesticides,
etcl®7, Mammalian cells possess el aborate defence
mechanismsfor radical detoxification. Key metabolic
steps are superoxide dismutase (SOD), catalase
(CAT), and glutathione peroxidase (GPX), which de-
stroy toxic peroxides. In addition to antioxidant en-
Zymes, nonenzymaticmolecules, including thioredoxin,
thiols, and disulfide-bonding play important rolesin
antioxidant defence systems. Some of the compounds
areof anexogenous natureand areobtained fromfood,
such asa-tocopherol, b-carotene, and ascorbic acid,
and such micronutrient eementsaszincand sdenium®,
Themedicinal propertiesof plants havebeeninvesti-
gated in therecent scientific devel opmentsthroughout
theworld, dueto their potential antioxidant activities,
no side effectsand economic viability™. Themgjority
of the active antioxidant compounds flavonoids,
isoflavones, flavones, anthocyanins, coumaring, lignans,
catechins, and isocatechins. In addition to the above
compoundsfoundin natural foods, vitaminsCand E,
[-carotene, and a-tocopherol are known to possess
antioxidant potential”>™l. Recently therehasbeen an
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upsurgeof interest in the therapeutic potential sof me-
dicinal plantsasantioxidantsin reducing suchfreeradi-
cal induced tissueinjuryt™.

Edibleswith high content of antioxidants

Antioxidantsare abundant in fruitsand vegetables,
aswdl asinother foodsincuding nuts, grainsand some
meats, poultry and fish. Thelist bel ow describesfood
sourcesof common antioxidants. Beta-caroteneisfound
inmany foodsthat are orangein colour, including sweet
potatoes, carrots, cantal oupe, squash, apricots, pump-
kin, and mangoes. Some green leafy vegetablesinclud-
ing collard greens, spinach, and kalearealsorichin
beta-carotene. Lutein, best known for itsassociation
with hedlthy eyes, isabundant in green, leafy vegetables
such ascollard green, spinach, and kale. Lycopeneisa
potent antioxidant found in tomatoes, watermelon,
guava, papaya, gpricots, pink grapefruit, blood oranges,
and other foods. Estimates suggest 85 percent of Amei-
can dietary intake of lycopene comesfrom tomatoes
and tomato products. Selenium is a mineral, not an an-
tioxidant nutrient. However, itisacomponent of anti-
oxidant enzymes. Plant foodslikericeand whest are
the major dietary sources of seleniumin most coun-
tries. Theamount of seleniumin soil, which variesby
region, determinestheamount of seleniuminthefoods
growninthat soil. Animasthat egt grainsor plantsgrown
inselenium-rich soil have higher levelsof seleniumin
their muscle. Inthe United States, meat and bread are
common sourcesof dietary selenium. Brazil nutsalso
containlargequantitiesof selenium. VitaminAisfound
in three main forms: retinol (Vitamin Al), 3,4-
didehydroretinol (VitaminAz2), and 3-hydroxy-retinol
(VitaminA3). FoodsrichinvitaminAindudeliver, sveet
potatoes, carrots, milk, egg yolksand mozzardllacheese.
Vitamin Cisaso called ascorbic acid, and can befound
in high abundancein many fruitsand vegetablesand is
asofoundincereds, beef, poultry andfish. Vitamin E,
also known as dpha-tocopherol, isfoundin amonds,
inmany oilsincluding wheet germ, safflower, cornand
soybean oils, and d so found in mangoes, nuts, broccoli
and other foods.

Natural productshelp treat diseasesduetotheir
antioxidant properties

Researcheshave shownthat brainismoreliableto
oxidativeinjury. Thisisdueto thefact that metabolic

Natural Products

rate is high and there are elevated levels of lipid
peroxidation(™!. Therefore, to treat variousforms of
braininjury antioxidantsare commonly used. Thecom-
monly used drugs are superoxidemimeticg™, sodium
thiopentd and propofol™*. Theexperimentd drugNX Y-
059787 and ebsel en® are being used for treatment of
stroke. It isseen that these compounds prevent oxida-
tive stresson neurons and thus prevent apoptosisand
neurol ogical damage. Nowadays, antioxidantsare be-
ing used for treatment of neurodegenerative diseases
such asAlzhemer’s disease, Parkinson’s disease and
amyotrophiclatera sclerosig®%2 andit also prevents
noise-induced loss.

Natural productshelp prevent diseases

Cell damaging effectsof freeradical scan be met
out by antioxidants. Those personswho consumeanti-
oxidantsintheform of fruitsand vegetableshaveal ower
risk of heart disease and neurological problem®, Itis
well known that sometypes of fruits and vegetabl es
prevent usfrom certain type of cancerd*”. Asantioxi-
dants supplements have no clear cut risksof chronic
diseases such as cancer and heart disease®#, There-
fore, thissuggeststhat flavonoidsinfruitsand vegetables
or acomplex of substancesin other substances may
contributeto better cardiovascular hed th of those per-
sonswho intake morefruits and vegetableg®88, Anti-
oxidantshelp in prevention of other diseases such as
macular degeneration(®”, suppressed immunity dueto
mal nutrition, and neurodegeneration®. Generdlyitis
seenthat peopleconsuming Vitamin E supplementshad
alower risk of devel oping heart diseasd®®l. Morestud-
ieson thishave given negative resul i, Till dateitis
not clear whether the dietary supplementsare capable
of producing any significant decrease in oxidative
stress. By using controlled studiesusing antioxidant
vitaminsthereisnoreductionin either therisk of deve-
oping heart disease or therate of progression of heart
disease®**4. High doses supplementation of antioxi-
dants showed their effect on healthy diet’®. Inanum-
ber of industrialized countries, health food companies
and many nutraceuticassal formul ationsof antioxidants
asfood supplements. Theses supplementsare gener-
aly specific antioxidant chemica ssuch asresveratrol
(from grape seeds or knotweed rootg®!, combinations
of antioxidants, likethe*“ACES” product that contain
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betacarotene, Vitamin C, Vitamin E and Selenium or
herbsthat contain antioxidants- such asgardenteaand
Jjiaogulan. Still researchesaregoing ontofind out which
antioxidant isneeded in what amountg228397.%l, Experi-
ments have shown that moderate level sof oxidative
stress might increase the life span of the worm
Caenorhabditis elegans. But opposite results have
comefrom yeast Saccharomyces cerevisiag®. In hu-
mansa so the antioxidant supplementsdo not increase
lifespan of humang’®, Havonoidscommonly occur in
plants and are components of human diet. However
these have very strong antioxidant activities against
peroxyl radical §Y.

The active compounds of plants, flavonoids,
triterpenes and tannins may be regarded as possible
active compounds against gastric lesionsby acting as
protective factors or increasing antioxidant activity.
Threedistinct mechanismsof protection by flavonoids
have beenidentified: thedteration of GSH metabolism,
quenching of reactive oxygen speciesand theinhibition
of Ca?" influx that Signalsthelast stepinthecell death
cascadeinduced by glutamate2,

Among therich unexploited worldfloraalargenum-
ber of specieshavefolkloric medicinal uses. Extracts
from the plants Momordica charantial’®!, Angelica
archangelical®, Carum carvi®®, Chelidonium
majusi®™, |beris amaral’®™, Matricaria recutital’®,
Melissa officinalig'™, Mentha piperita™®, Slybum
marianumi®l Anthemis nobilis!'®!, Brassica
oleraceal’™, Matricaria chamomillal’®!, Maytenus
aquifolium®!, Symphytum officinalisg'®!, Sorocea
blomplandii*®!, Zolernia ilicifolial*® and
Glycyrrhiza glabra®! are used for the treatment of
gastric ul cers and produce a dose-dependent anti-ul-
cerogenic activity associated with areduced acid out-
put and i ncreased mucin secretion, anincreasein PGE,
releaseand adecreasein leukotrienes. Theanti-ulcero-
genic activity of the extracts of RhizophoramangleL.
indeed was due, at least in part, to the presence of
tanning%l, Theanti-ulcerogenic activity of theextracts
wasa so confirmed histologically. Thecytoprotective
effect of theextractscould bepartialy dueto their fla-
vonoid content and to their reactive oxygen species
(ROS) scavenging property!1%,

Thelyophilized water extractsof theactive prin-
ciplesof thesemedicind plantsare effective H* donors,

reduci ng agentsand H,O, scavengersin vitro, show-
ing that the bioactive components can act asprimary
and secondary antioxidants and scavenge free radi-
ca 9%, Thematurefruitsof Momordica charantialL.
(Cucurbitaceae) areused externaly for therapid heal -
ing of woundsandinterndly for thetrestment of peptic
ulcersin Turkishfolk medicing*®.

Theprincipa constituentsof extractsof Brassica
oleracea, originated inthe M editerranean, are glyco-
sides, enzymes, vitaminsA, B, C and compounds con-
taining sulfhydryl groups®l; Anthemisnobiliscontents
are azulene, flavonoids and sesquiterpene lactones,
Symphytumofficinalisisrichinakaloids, allantoin,
and mucilage. Aqueous extracts of Matricaria
chamomilla have also shown the presence of sesquit-
erpenelactones, azulene, terpenic carbonyls, coumarins,
resinsand flavonoidg®d,

The crude hydroal coholic extract of Rosmarinus
officinalis decreased the ulcerativelesion index pro-
duced by indomethacin, ethanol and reserpineinrats.
Thepharmacol ogica mechanismhasnordaionshipwith
nitricoxideor prostaglandins. Thecrude hydroa coholic
extract of R.. officinalis has active substancesthat in-
creasethe content of mucosal nonprotein sulfhydryl
groupsand antioxidant compoundswhich canreact with
N-ethylmaemide,

Glycyrrhiza glabra (Papilionaceae) originated in
the Mediterranean and the Middl e East and has been
used medicinaly sinceat least 500 BC. Traditional uses
includethetreatment of peptic ulcers, asthma, pharyn-
gitis, malaria, abdomina pain, andinfections. Thepri-
mary active constituentsof G glabra arethetriterpene
glycoside glycyrrhizin, flavonoids (liquiritin and
isoliquiritin), isoflavonoids (isoflavonol, kumatakenin,
licoricone and glabrol), chalcones, coumarins
(umbelliferone, herniarin), triterpenoids, and phytoster-
olg%!. Isoflavans from G. glabra have proved to be
effectivein protecting mitochondrial function against
oxidative stresseg®.

Artemisia douglasiana Besser and its bio-active
ingredient

In Argentina the aeria part of A. douglasiana
Besser has been used in folk medicine as a
cytoprotective agent against the devel opment of gastric
ulcers, externa treatment of skininjury and dermal ul-
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cers. A. douglasiana Besser isahexaploid species, a
hybrid between A. suksdorfi Piper and A. ludoviciana
Nutt. It is found on the western slopes of the US
Rockiesand in northern BgjaCalifornia. Thefirst re-
port of itsoccurrencein Argentinawasin 1967, in San
Juan and M endozaprovinces, probably after introduc-
tion of theplant from Chile. It isknown by thecommon
nameof “matico”.

Phytochemical studies have shown that A.
douglasanaisaspecieswith agreat diversity in sec-
ondary metabolite composition. Itsmgor constituents
are: sesquiterpenelactones, essentia oils(azuleneand
chamazulene), flavonoids(rutin), vitamin B, ascorhic,
pamitic, caffeic, glutamic, stearic, gdlicandferulicac-
ids, sanlonine, lignans, betaine, coumarins and
polyacetylenes 7,

Theactiveprincpleof the plantisdehydroleucodine
(DhL), asesquiterpenoid lactone of theguiainolidetype
(Figure1). DhL increasesgastric glycoprotein synthe-
sig'%®l asconfirmed by histologica studiesof thegas-
tric and duodenal mucosa'¥. The A. douglasiana

O

Figurel: Sructureof thedehydroleucodine, theactiveprin-
ciple of Artemisia douglasiana Besser.

extract and DhL prevent lesionsof the gastric mucosa
induced by ethanol and other necrotizing compounds
and the absol ute ethanol -induced gastricinjury*®,

Astroprotective effects of Artemisia douglasiana
Besser and DhL

Recently, the antioxidant properties of A.
douglasiana havebeen examined asapotential mecha
nismfor itsbeneficid action. Thus, theantioxidant prop-
erties of A. douglasiana extract and its active prin-
ciple, DhL, invitro and their application to the biol ogi-
ca oxidativestresssystem are currently being studied.
Theextract of theair-dried agrid partsof A. douglasana
showed significant cytoprotectiveactivity.

Natural Products

Theagueousextract of A. douglasiana anditsac-
tive principle possessanti-ul cer propertiesagainst etha-
nol- and acid-induced gastric mucosal damage. These
effectshave beeninterpolated from the pharmacol ogi-
ca action of theextract on prostaglandin synthesisin
gadtricepithelium. Theextract increasesprostaglandin
concentration in the gastric mucosaand protectsthe
mucosafrom damageinduced by necrotizing agents.

In 1990, Giordano et al.[''® studied the
cytoprotectiveaction of A. douglasanaagainst thegas-
triclesion produced by acute administration of ethanol.
The degree of erosion corresponded to afactor of 4.5
(largeerosonsand ul cerative perforations) in ethanol -
treated rats and to afactor of only 0.5 in ratstreated
with both A. douglasiana extract and DhL beforeetha-
nol administration™, DhL prevented the gastric dam-
age produced by 0.6N HCI, 0.2 N NaOH and 25%
NaCl. Light and transmiss on e ectron microscopic sud-
iesshowed that A. douglasiana and DhL pretreatment
preventsthe gross hemorrhagic |esions produced by
ethanol ),

Giordano et a.'* showed that the presence of an
exocyclic methylene group conjugated to ag-lactone
appearsto beastructural requirement needed for the
biological activity exhibited for thesecompounds. These
investigators concluded that the presence of thea-me-
thylene-g-lactone moiety is a requirement for the
cytoprotective activity, and the presence of the 3-sub-
stituted or unsubstituted cyclopentanoneringisnot a
structura requirement for cytoprotective activity, con-
trary toitsrequirement for antitumor, antimicrobid, and
antifeedant properties'®.

In 1995, Piezzi et d.[**4 showed that the stomachs
of rats pretreated with DhL presented areduction of
lesionsinduced by acute ord ethanol administration*'2.,
No hemorrhageor hyperemiawas observed. The epi-
thelium of the mucosahad acobbl estone appearance,
similar to that of control ratsand was covered with a
finelayer of mucusonthe surface. Theincreased vas-
cular permesbility precedesthe devel opment of grosdy
visiblemucosa hemorrhagicerosion. Thecited investi-
gatorssuggested that vascul ar damage playsanimpor-
tant rolein the development of grosshemorrhagic ero-
sion™, Inthestomachstreated with DhL, filamentsor
grossdepositsoccur in the mucosa; they probably di-
|ute noxious agentsand provide afavourableenviron-
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ment for rgpid epithelia recondtitution. Thismay beone
of thegastric defence mechanismsinvolvedinthepro-
tection of the superficial mucosa.

Severd different mechanisms could be proposed
to explainthe massiveand accel erated mucusrel ease
induced by DhL. The protective action of DhL seems
to berelated to endogenous prostaglandin and to the
ability of the drug to stimulate mucus production. The
fact that theincreasein thethicknessafter DhL treat-
mentissimilar in ssomach (83%) and duodenum (82%)
suggeststhat both tissues present asimilar secretory
responseto thedrug. The protective action of DhL on
gastric mucosais hot rel ated to an antisecretory prop-
erty sinceit does not decrease acid secretion, but trig-
gersthe defence mechani sm of themucosa.

Prostaglandins have been shown to increase the
amount of lumina mucusand theresistance of thegas-
trointesting tract toinjury in severa experimenta mod-
els. They arebdieved to exert their cytoprotective ac-
tionsthrough the stimul ation of mucusand bicarbonate
secretion, This maintains mucosal blood flow, and
thereby enhancestheresistance of epithdid cdlstoin-
jury induced by cytotoxins.

In 1998, Maria et al.™® found an increasein gas-
tric prostaglandin E, levels, measured by radioimmu-
noassay in sub-chronically DhL-treated rats. Itisaso
possiblethat DhL may ater the activity of certainre-
ceptorsin the gastroduodena mucosa, such asseroto-
ninand/or muscarinicreceptors. Themuscarinic recep-
tors mediate the secretion of gastric acid, pepsinogen,
and mucus in gastric mucosa by stimulating the
phosphoinositide second messenger system. Itisaso
possi blethat massive mucus secretion after treatment
with DhL ismediated by theactivation of certain hista-
mine receptors, such asthe H, receptor, responsible
for theincreasein theamount of mucusin deep crypt
cellsof thefundic mucosa, by enhancing the synthesis
of mucus. Interestingly, in 1999, Penissi and Piezzi!*!
showed that DhL by itsalf increaseshistaminelevelsin
gastroduodenal tissue. Further studiesarerequiredto
assessthesignificance of these observations.

Antioxidant propertiesof Artemisiadouglasiana
Besser and DhL in vitro

One of the mechanisms proposed for the activity
of DhL isthat thiscompound increases prostaglandin

concentration in the gastric mucus and protectsthe
mucosafrom damageinduced by necrotizing agents,
and may suppress active oxidant species production
(96,80), involving sulfhydryl-contai ning compounds of
the mucosa*'?,

The antioxidant activity of A. douglasiana
Besser!!® was eval uated by measuring thetotal reac-
tiveantioxidant potential (TRAP) and thetotd antioxi-
dant reactivity (TAR) invitro. Theantioxidant activity
of DhL wasmeasured by chemiluminescence, eva uat-
Ing the concentration necessary to decreasetheinitia
luminescence by 50% (IC, ). TRAPand TAR were
measured by luminol-enhanced chemiluminescenceg ™4,
The addition of the antioxidant plant extract or DhL
decreased chemiluminescenceto basa levelsfor ape-
riod (induction time) proportional to the concentration
of antioxidant until luminol radica swereregenerated.
Thesysemwascdibrated using thevitamin E andogue
Trolox (0.150mM). A comparison of theinductiontime
after the addition of known concentrations of Trolox
and plant extract permitted the determination of TRAP
valuesasequivaentsof the Trolox concentration nec-
essary to suppressthe emitted luminescenceto be ob-
tained. TheTAR index wasca culated from theinstan-
taneous decreasein luminescence associated within-
corporation of the extract. The concentration neces-
sary todecreasetheinitial luminescenceby 50%(IC,)
was evaluated by plots of 1°/1 against concentration,
where|° and I are the luminescence intensity before
and after theincorporation of the scavengeri**3,

The relationship between prostaglandins and
leukotrienes, thearachidonic acid productsof prostag-
landin H synthase (PGHS) and 5-lipoxygenase, respec-
tively, seemsto beanimportant factor ingastric ulcers.
Many phenolic compounds, including catecholamines,
have been shown to modulate the PGHS and 5-
lipoxygenase pathways of arachidonic acid*®Y.

Phenolshaveadual effect on prostaglandin bio-
synthesis, with low concentrationsstimulating and high
concentrationsinhibiting PGHS (Figure 2). Phenols
stimul ate prostagl andin synthesi sby acting asreducing
substrates for the oxidized intermediates of PGHS,
thereby accel erating the peroxidase cycleand by func-
tioning as el ectron-donating co-substratesfor the per-
oxidase component of PGHS. Phenols inhibit the
cyclooxygenase-2 activity of PGHS by competing for

————————, Natural Products

Au Tudian Journal



84 Antioxidant potential of natural products

Reviaw o

NPAIJ, 8(2) 2012

the arachidonic acid-binding siteand by competitive
reduction of PGHS. The modulation of hydroperoxide
tone by phenolsisprobably thekey element explaining
the suppression of arachidonic acid metabolism by

OH

OH

Figure 2 : Structure of the polyphenol antioxidant
resveratrol

PGHS. Thestimulatory effect of phenolson PGE, for-
mation may be based on their action as co-substrates
for the peroxidase reactionl*°Y,

Theextract of A. douglasiana and itsactive prin-
cipleDhL significantly prevent theformation of gastric
lesionsinduced by various necroti zing agentd*4, and
thisactivity could bedue, in part, to their capacity for
scavenging oxygen freeradicaswhich may beinvolved
in peptic ulcer development. A. douglasiana exhibitsa
varied system of primary and secondary metabolites
that protect cellsfrom changesdriven by pro-oxidants.
Other important components present in the A.
douglasiana extractsare coumarins (benzopyrones).
They areeffectiveagaingt oxidativestressby actingina
amilar manner toflavonoids, i.e, inhibiting lipoxygenase
and cycl ooxygenase-2 pathways, inhibiting production
of O, by neutrophils, scavenging OH and O, radicdl,
inhibiting theactivity of hypochlorousacid, and chelat-
ingironiong®,

Thegastroprotective effect of A. douglasiana ex-
tractsand DhL on gastric mucosal injury may be medi-
ated by local rel ease of sensory neuropeptides, nitric
oxide, and progtaglandin. Inhibition of lipid peroxidation
and cyclooxygenase-2 is considered to bean impor-
tant target for the chemoprevention of gastrointestina
ulcers. Further studies are needed to determineif A.
douglasiana and DhL regulate the responses of the
gastric mucosato stressthrough mechanismsthat in-
cludeheat shock proteins, prostanoidsand nitric oxide
bes destheir antioxidant properties.

A. douglasianaand DhL have been shownto have
antioxidant propertiesin atube experiment, to protect
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the gastric mucosafrom experimenta ul cerationsinvivo,
and to accelerate the healing of gastric ulcersin hu-
mans. Theseresults suggest that A. douglasiana and
DhL may partly protect the gastric mucosafrom acute
injury and may promotethe healing of chronic gastric
ulcersby their antioxidant activity.

The extract of A. douglasiana Besser possesses
significant freeradical scavenging and antioxidant ac-
tivity invitro, but DhL provedto belessefficient asan
antioxidant than the plant™3. Thetherapeutic action of
the extract of A. douglasiana Besser and DhL could
bedue, in part, totheir ability to scavenge oxygen free
radicas, which may beinvolved in ulcer andinflamma:
tory diseases. Indeed, themain mechanisminvolvedin
the cytoprotective action of the compound ismucus
secretion. DhL increasesin thethickness of the adher-
ent mucusgel layert*4, These natural compoundsare
thought to possess significant gastrointestinal
cytoprotectiveactivity. A. douglasana Besser and DhLL
may represent an attractivetherapeutic optionfor gas-
tric ulcersand inflammation, both as cytoprotective
agentsand asantioxidantsfor awiderange of clinical
applications.

ABBREVIATIONS

FR . Freeradical species
GPX4 : Glutathioneperoxidee4
AIDS : Acquired Immunodeficiency Syndrome
HIV Human Immunodeficiency Virus
OH Hydroxideradica
HO . peroxideion
ROS Reactive Oxygen Species
ROM : ReactiveOxygen Metabolite
SOD : Superoxidedismutase
CAT : Cadese
CONCLUSION

Natural products have always been an important
source of chemical tool compounds or drugs respec-
tively in chemica biology and pharmaceutica research.
Antioxidantsdefend our body at thecellular level and
protect our good health for alifetime. Our cellspro-
ducethousands of freeradicalsevery day. Freeradi-
ca sfrom theenvironment occur asan effect of stress,
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pollution and unhealthy eating habits. Oxidationisa
damaging but essential processthat our bodiescreate
to generate energy. Without proper nutrition, oxidation
can contributeto any number of debilitating diseases,
including cancer, heart diseaseand aging. Thus, thein-
take of natural products containing plenty of antioxi-
dants protects usfrom number of diseasesby promot-
ingthestrongimmune-system.
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