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ABSTRACT

Isolation of polyphenols from the plant source Tinospora cordifolia,
Guduchi is alarge, glabrous, deciduous climbing shrub belonging to the
family Menispermaceae. The knowledge of absorption, biodistribution and
metabolism of polyphenolsispartial and incomplete, yet it is sufficient to
state that in general, some polyphenols are bioactive compounds that are
absorbed fromthe gut in their native or modified form. Polyphenol s exhibit
a wide range of biological effects as a consequence of their antioxidant
properties. They inhibit LDL oxidation in vitro. Thus, polyphenols prob-
ably protect LDL oxidation in vivo with significant consequences in ath-
erosclerosis and also protect DNA from oxidative damage with important
consequences in the age-related development of some cancers. We know
that the free radicals are formed in the body constantly. Surely the body
has mechanisms to take care of the oxidative stress. All cells have de-
fenses against the free radicals and these defenses are antioxidants. There-
fore proximate analysis and a study has performed to find out the preven-
tive role of the extract on pro-oxidant induced DNA damage using calf
thymus DNA as model system. © 2011 Trade Sciencelnc. - INDIA

KEYWORDS

Tinospora cordifolia;
DNA damage;
Antioxidant activity;
Polyphenolic compound,;
DNA protectant activity;
Kujalamethod.

INTRODUCTION

Polyphenolic compounds occur ubiquitously in
foodsof plant origin and have severa hydroxyl (OH)
groups, it was expected to expressradica scavenging
effect. Polyphenolic compounds may have benefi-
cia hedth effectsbecause of their antioxidant proper-
ties and their inhibitory role in various disorders.
Polyphenolsor multiphenolic complexes, havean even
wider rangeof biologica activitiessuch asantioxidant,

antibacterial, anticancer, antitumor and cardio protec-
tiveeffectg”?.

Bioflavonoids comprise of a diverse class of
polyphenolic compoundswith antioxidant activity, which
are present in most foodsthat we eat®. Their antioxi-
dant potency liesintheir ability to function asreducing
agents, singlet oxygen quenchersand terminatorsof free
radical g31.

Normal metabolism of cdll resultsin acontinuous
generation of pro-oxidants, such assuperoxideradical
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or hydroxyl radical or thenon-radica hydrogen perox-
idei“19, Lipid peroxidesand reactive oxygen species
areinvolvedinnumerouspathol ogicd events, including
inflammati on, radiation damage, metabolic disorders,
cdllular aging and reperfusion damage?%. DNA dam-
ageisacrucid eventinmetazoan lifecyclesinceit poses
adituation wherethe cellshave to decide between re-
pair and cell death!*3.

Antioxidantsare compoundsthat inhibit or delay
the oxidation of other moleculesby inhibitingtheinitia-
tion or propagation of oxidizing chain reactions. Natu-
ra antioxidantscongtituteabroad range of compounds
including Phenolic compound, nitrogen compoundsand
carotenoids? themainroleof antioxidantsisto help
the body protect itself against damage caused by reac-
tive oxygen speciesand degenerative diseases®.

Recent studiesin humanshave shown that supple-
mentation with antioxidant compounds such asvita-
mins E and C, lycopene and beta-carotene can help
to reduce levels of free-radical damage®221, This
lends support to the hypothesisthat dietary products
high in antioxidants potentially exert aprotective ef-
fect against degenerative disorders, such ascancer by
adecreasein DNA damagéd¥. Spicesand condiments,
which areapart of theIndian diet, have chemical con-
stituents, which have antibacterial, antioxidant, anti-
mutageni ¢, and anti carcinogenic properties®l. Plants
grow ondifferent nature of soils, which areextremely
richinmicroorganisms, and infection remainsarare
event. To keep out potential invaders, plants produce
awiderange of selectiveantibacterid compoundsei-
ther in aconstitutive or aninducible manner®. Cur-
rently thereisgrowing interest to use natural antibac-
terial compounds, like plant extracts of herbs and
spicesfor the preservation of foods as these possess
acharacteristic flavor and sometimes show antioxi-
dant activity aswell asantibacterial activity!®.

Tinospora cordifolia (Guduchi) isawidely used
shrubinfolk and ayurvedic systemsof medicine. The
chemica constituentsreported from thisshrub belong
todifferent classes such asalkaoids, diterpenoid lac-
tones, glycosides, steroids, sesquiterpenoid, phenolics,
aiphatic compoundsand polysaccharides. Thenotable
medicinal propertiesreported are anti-diabetic, anti-
periodic, anti-spasmodic, anti-inflammatory, anti-ar-
thritic, anti-oxidant, anti-alergic, anti-stress, anti-lep-
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rotic, anti-malaria, hepatoprotective, immunomodu-
latory and anti-neoplastic activities?4.

TheWHO estimatesthat up to 80% of peoplestill
rely mainly on traditional remedies such asherbsfor
their medicineé?!. Indiahas beenidentified asamajor
resourceful areainthetraditional and aternative medi-
cinesglobally. Multi-factorial hedth beneficia activity
of theseplant extracts has been attributed to multi-po-
tent anti-oxidant, anti-microbid, anti-cancer, anti-ul cer-
ative and anti-diabetic properties. Generally, anti-oxi-
dants have been identified as major health beneficia
compoundsreported from varietiesof medicind plants
and are sourcesfor aternativemedicines®.

Medicind plantscongtitute oneof themain sources
of new pharmaceutical sand health care supplements,
phytochemicalsand pro-vitaminsthat assist in main-
taining good hedth and combating diseasearenow being
described as functional ingredients and
neutraceuticalg®.

Therefore, the present study isfocused on studying
theprotectiverolein pro-oxidantsinduced DNA dam-
age of the given plant source (Tinospora cordifolia).

EXPERIMENTAL

Cdf thymusDNA, Ascorbic acid, ferroussulphéte,
Ferricchloride, Galic acid and Hydrogen peroxide pro-
cured from laboratory. All other chemical sand reagents
wereof anaytical grade. Solventsweredistilled prior
to uses.

Extraction of crudeextract (Tinospora cordifolia)

Fresh and healthy leaves of were collected from
local growers. Theleaveswerewashed thoroughly in
distilled water and the surface water wasremoved by
air drying under shade. Theleaveswere subsequently
driedinahot air oven at 40°C for 48h, powdered and
used for extraction. 2 gramsof powdered leavesof T.
cordifoliawas macerated with 50 ml steriledistilled
water inablender for 10 min. Themacerate wasfirst
filtered through doublelayered mudin cloth and centri-
fuged at 10000 g for 15 min. The supernatant wasfil-
tered through Whatman No. 1 filter paper and heat ster-
ilized at 120° C for 30 min and reconstituted in small
volumeof methanol, the extract was preserved asepti-
cdlyinabrown bottleat 4°C until further use.
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Deter mination of total phenolic compounds

Total content of phenolicswas determined accord-
ing to themethod of folin-ciocalteau reaction™, using
gdlic acid as standard. Various concentrations of
sample, and gdlicacid weredissolved in 0.5ml of wa
ter and were mixed with 500ul of folin-ciocalteau re-
agent. The standard calibration curve was prepared
using gdlicacid solution. Themixturewasthendlowed
to stand for 10minfollowed by the addition of 1.0ml of
Na,CO,. After 10minincubation at ambient tempera-
ture, the absorbance of the supernatant was measured
at 730nm. Thetota phenolics content was expressed
asgdlicacd equivdents(GAE) inmilligramsper gram
of protein sample (Figure1and TABLE 1).

Estimation of total polyphenols by Ewjala method
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Figurel: Theconcentration of total phenolicsin 15ul solu-
tion of crude extract is9ug and in 30pul solution is 21pg.

TABLE 1: Deter mination of total phenolic compounds

Vol Cone Distilled Folin’s  Sodium
Sl.no A " water reagent carbonate Incubation
inul  inpg : )
inpl inpl inml
1 Blank 100
2 Standard
a 10 1 90
b 20 2 80 | \ Incubate
at room
c 30 3 70 500 10 temperature
for 10
d 40 4 60 A A minutes
e 50 5 50
Sample 1 15 85
Sample 2 30 70

Estimation of total sugar

The total sugar concentration was estimated by
Duboismethod™. Different diguotsof extract weremade
upto Iml with digtilled water. Tothis Iml of phenol and
5ml of concentrated Sul phuric acid wereadded. Orange
colour devel oped wasread a 520nmimmediately. The

sugar concentrationwasca culated according to the stan-
dard glucosecdibration curve (Figure2and TABLE 2).

Estination of Total Sugars by Dubois Method
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Figure2: Theconcentration of total sugarsin 15ul solution
of crudeextract is15pg and in 30pl solution is24pg.

TABLE 2: Estimation of total sugar

— 5
Vol. Conc. Distilled 5% Conc.
Sl.no inul  in water phenol H.Sosin ml
" "2 inml inml 2%
1 Blank - 1000
2 Standard -
a 20 12 980 Keepin
b 40 24 960 Y cold water
c 60 36 940 10 ;’da;h then
conc.
d 80 48 920 A H,So,
e 100 60 900 5.0ml
Sample 1 15 - 985
Sample2 30 - 970

Estimation of total protein content

The protein content of the extract was measured
by Bradford’s method? using bovineserumabuminas
standard. Different aliquots of extract were made upto
0.1ml with distilled water. To this0.9ml of Bradford’s
reagent wasadded. Theblue color devel oped wasread

Estimation of Total Proteins by Bradford's Method
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Figure3: Theconcentration of total proteinsin 10ul solution
of crudeextract is3ug and in 20pl solution is 5pg.
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at 595nm. Thetota protein content was cal cul ated ac-
cording to the standard cdibration curve (Figure3and
TABLE3).
TABLE 3: Egimation of total protein content
Conc. Distilled Bradford’s

Vol.in

Sl.no \ in water in reagentin Incubation
- ng ul ul
1 Blank 100
2 Standard -
a 10 2 90
b 20 4 80 Y Incubate
for 5
c 30 6 70 900 minutes at
d 40 8 60 A room
temperature
e 50 10 50
Sample 1 10 90
Sample 2 20 70

DNA protectant activity

Agarose (0.8%) ismelted, added ethidium bromide
(EtBr-1ug/ ul), swirled the flask to mix EtBr and poured
theentiresolutioninto gel platform dowly without trap-
pingany air bubble. After gel formation, carefully re-
moved the comb and the adhesive tapes out. Placed
thegel platform on the bed of the el ectrophoresistank

1 2 3 4

Lanel
Lane 2
Lane3 :

: Calf thymus DNA

: Calf thymus DNA + Hydrogen peroxide

Calf thymus DNA + Hydrogen peroxide + Tinospora
cordifolia extract

Lane4 : Calf thymus DNA + Hydrogen peroxide + BHA

Figure4: Agarosegd electrophoresisof Calf thymusDNA +
hydr ogen per oxidex plant polyphenol, BHA in 0.1ml potas-
sum phosphatebuffer incubated at 37°C for 30minute. The
assay and electrophoresiswas carried out asdescribed in
methods.

and poured buffer to cover thegel surface. Injected the
samplesinto different wellsusing amicropipetteand
closed thelid. Connected the gpparatusto power pack
and turned power on setting it at constant voltage
(100V). Continued therun until themarker dyereached
theend of gd. Thegd wasexamined under U.V Tran-
slluminator (Figure4).

Lymphocyteisolation

Human periphera lymphocyteswereisolated from
10ml of venousblood drawn from young, healthy, non-
smoking donors. Blood was collected in anticoagul ant
8.5mM Acid Citrate Dextrose (ACD). Hemolysing
buffer was added, mixed well, incubated at 4°C for 30
min. centrifuged at 1200rpm for 12 min, the superna-
tant (hemolysate) was discarded, pellet was washed
againwith 5ml of hemolysing buffer andthepellet con-
taining cellswerewashed thricewith 10ml of Hank’s
Bdanced Sdt Solution (HBSS) solution and suspended
insamesolution (~1ml). The cell viability was deter-
mined by tryphan dyeblueexd usion method™. To 10ul
of lymphocyte sample added 10ul of tryphan blue dye
and the cellswere charged to Neubars chamber and
the cdl number was counted. Thedead cdllsbeng per-
meabl eto tryphan blue appear blue against white color
of theviablecdlls(Figure5).

—e—Plant polyphenol
—a—EHA

—a—TFe As
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% Protection of DN A fragmentation
=
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Figure5: Calf thymusDNA pretreated with or without BHA,
plant polyphenol at variousconcentrations, for 20minin 0.5ml
HBSS. Then Fe: Aswasadded and final volumewasmadeto
1ml with HBSS, and incubated for 1 hr. Fragmented double
stranded DNA wasquantitated colorimetrically at 600nmwith
diphenylaminer eaction asdescribed in methods. Thecontrol
waswithout test compound and the % inhibition wascalcu-
lated accordingly. Thevaluesaremean + SD.
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The percentageviability was cal culated by thefor-
mua

Number of viablecells "
Total number of cells(dead + viable)

% Viability = 100

Analysisof oxidative DNA damagein lymphocytes

Quantitative analysis of DNA fragmentation by
diphenylaminemethod

100ul Cells (~98% viable) were pretreated with or
without extracts at various concentrationsin 0.5ml
HBSS, for 20minutes, then added ferrous Sul phate:
Ascorbate (radica generator-DNA damaging factor)
intota volumeof 1ml of HBSSandincubated for 60min-
utes. Centrifuged 10000rpm for 20min, 4°C and pro-
cessed for the estimation of DNA fragmentation by
diphenylamine (DPA) reaction method asfollows
Supernatantsweretransferred carefully into new tubes
(labeled S) andthepdlets(labeled B) werelysedin 1ml
of TTE solutionand vortexed vigoroudy that dlowsthe
rel ease of fragmented chromatin from nucle, after lysis
duetotriton X 100 and disruption of nuclear structure
followingMg* chelaionby EDTAINTTE solution. The
DNA was separated from chromeatin by centrifugation
(eppendorf) a 4°C, 10min,thesupernatant wascarefully
transferred to thetubes (labded S) suspendedin 1ml of
TTE solution (lysisbuffer) and 1 ml of TCA wasadded
tothepdlets(B) and supernatants(T and S) and vortexed
vigoroudy andincubated for 24hfor overnight precipita:
tion at 4°C. Thesampleswere centrifuged for 20min at
4°C. Supernatantswerediscarded by aspiration (using
pipette) and the DNA wasthen hydrolyzed by adding
160ul of TCA to each pellet and heated for 15min at
90°C. A blank wasa so prepared with TCA aone, then
to each sample (tube), 1000ul of freshly prepared DPA
sol ution was added and mixed by vortexing. Incubated
at ambient temperaturefor 24hour to alow for thede-
velopment of color (blue colour)® and the absorbance
wasread at 600nm. The control wasread without test
compound and the proportion of fragmented DNA and
the%inhibitionwasca culated (Figure5).

Satistical analysis

Comparison between control and treated groups
were performed with a Student’s t-test!?® and a p-
value of less than 0.05 was considered significant
(TABLEA4).

TABLE 4: Proximate analysis of plant extract (Tinospora
cordifolia). Thetotal protein, total sugar and the polyphenol
content of thecrudeextract weredeter mined asdescribed in
methods. Theresultsaremean  SD of five experiments.

Total polyphenols Total Sugar Protein
(9 %) (9 %) (9%)
Crude extract >3 <2 <1

Test sample

RESULTSAND DISCUSSION

Numerous studies have been carried out to extract
various natural productsfor screening antioxidant ac-
tivity and only afew species have been screened for
biologica activity. Greenteaand ginkgo bilobaextracts
arerichin antioxidants such asvitamin c, Flavonoids
and Polyphenol§*® and such plant derived compounds
and extractswill beinexpensiveand notoxicity.

Amongthevariousfreeradicals, hydroxyl radicas
(OH") arewell studied for their effect onthe genetic
materiad DNA. Hydroxyl radicalshavevery short life
span than any other freeradical sand theseradica s at-
tack the DNA double strands and break down into
snglestrand. Thereforeantioxidantsplay significant role
ininhibitingthe DNA damage. Polyphenolshavearole
inquenching the hydroxyl radicalsand thusinhibit the
DNA damage.

Inthe present study, we have shown hereanove
factor from the given plant source exhibit significant
DNA protectant property on oxidativelymphocytecell
damage and oxidative DNA damage.

TABLE 4 showsthe amount of total Polyphenals,
total Flavonoids, total sugar and the protein presentin
thecrudeextract of thegiven plant sourceand it shows
that the plant source wasrich in Polyphenols.

Oxidative DNA damage hasbeenimplicated to be
involvedin variousdegenerativediseases'*™, Thepre-
ventiveeffect of plant polyphenol on hydrogen peroxide
mediated DNA damagewasandyzedinagarosege dec-
trophoress Asshownin Fgure4, whencaf thymusDNA
wastrested with hydrogen peroxideextensve DNA dam-
agewasobserved (Lane2). Theefficient DNA Protectant
activity of Plant polyphenol (Lane4) wascomparableto
known antioxidant BHA (Lane3).

Inthe present study, weinvestigated the potency of
inhibitory effect of antioxidantson oxidativedamagein
lymphocytes.

The DNA fragmentation was measured by diphe-
nylaminemethod. Figure5 showstheinhibitory effects
of antioxidantson Fe: Asinduced DNA fragmentation
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incaf thymusDNA. Asshowninthefigurethe plant
polyphenol wasfound to offer 64% protection on Fe:
Asinduced DNA fragmentation, where as BHA of -
fered protection by 88%.

Theviability of lymphocyteson smultaneous, post
and pretreatment of hydrogen peroxide, and atime
coursestudy. It showsthat the protection offeredinthe
post treatment of polyphenol waslesswhen compared
to simultaneous and pretreatment. The protection of
the plant protein was compared to the standard BHA.

Thus, on the studies we could conclude that the
plant polyphenol ispotent pro-oxidantsinduced lym-
phocyte cell damage and oxidative DNA damagein

lymphocytes.
CONCLUSION

Inrecent years, many studieson various pathol ogi-
ca conditionsreved that freeradica splay asignificant
roleinenhancing the disease conditions. Freeradicals
arewell known to damage proteins, lipidsand DNA.
Hydroxyl radicasaremainly involvedin DNA damage
and henceleadingto abnormalitiesin DNA functions.
Hence quenching of these prooxidantsmay lead to nor-
ma DNA and cdlular functions. Theabovesudieshave
shown that methanolic extract of Tinospora cardifolia
actsagainst prooxidantsinduced DNA damage. Since
preliminary studies have shown promising resultsan
extensveinvestigation isrequired for understanding the
modus operandi of theinhibition of DNA damage by
Tinospora cardifolia.
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