Available online at www.derpharmachemica.com

Scholars Research Library Fq\@‘ma Cﬁgl
S 2.
Scholars Research . a ? S
Der Pharma Chemica, 2015, 7(10):112-127 '-& :
. (http://derpharmachemica.com/archive.html)
l ==

ISSN 0975-413X
CODEN (USA): PCHHAX

The bioactive molecule resveratrol (RVTL) obtainedrom the black grapes
(Vitisvinefera) act as potential hepatocytes regenerators and otoxic agent

Asish Bhaumik*!, Shibu Das$, Soma Acharjeé, Prasenijit Das, G. Mani*
andJ. Swarnalatha

'Department of Pharmaceutical Chemistry, Teja CalefjPharmacy, Kodad, Nalgonda, Telangana, India
Department of Pharmaceutical Chemistry, Regionatitate of Pharmaceutical Science and Technologgyriala,
Tripura, India
3Department of Pharmacy, Tripura University, Suryainagar, Tripura(W), Agartala, Tripura, India

ABSTRACT

The main aim and objective of the present reseavobk was the extraction, isolation and charactetiaa of
bioactive molecule resveratrol (RVTL) from the Blagapes (Vitis vinefera) and in vivo evaluationhepatocytes
regenerator potentiality against CCinduced rat hepatocytes and in vitro cytotoxiciatt against both human
colon cancer cell line HT-29 and human breast caht® 578T Cell line. Based on this a new seriesooftituents
had been planned to extract by Ethanol (ENL) frdatk grapes. The isolation and characterizatiorbafactive
molecule resveratrol (RVTL) were carried out frdme ENL extracof the black grapes (Vitis vinefera) by modern
analytical techniques such as U.V, L.BH-NMR and *C-NMR, JEOL GCmate and HPLC-ESI-MS/MS
spectroscopy. In-vivo hepatoprotective activity wagied out by using albino rats. The results thsed that the
elevated levels of SGOT, SGPT, ALP and Serum Mitiravere mainly due to Cglintoxication, reduced
significantly (*P<0.05) in rats, after treatment thi ENL extract containing RVTL of black grapesié/itinefera).
Treatment with ENL extract of black grapes (Vifisefera) at a both doses of 250 and 500 mg/kg &igmificantly
decreased the SGOT, SGPT, ALP, Serum Bilirubinddwe 23.5%, 28.9%, 8.9%, and 17.2% (at low dos®) a
26.9%, 35.9%, 14.5% and 22.3% (at high dose) raspdg. Silymarin used as standard drug showedduction
of 56.09%, 69.89%, 57.46% and 19.04%eceiving CCJ alone. Histopathological investigation displayéduhit at
both doses (250 mg/kg b.w. and 500 mg/kg b.w.)Ete extract of black grapes (Vitis vinefera) wasgessed
very good hepatoprotective activity, but at 500kgdi.w. executed excellent hepatoprotective agtagainst CCl4
induced damaged hepatocytes. The in vitro cytotagiwvity was carried out by SRB assay. The resulitsined
from the in-vitro studies performed by SRB assayguthe HT-29 cell lines and HS 578T displayed that ENL
extract containing RVTL of black grapes (Vitis fénd) possessed a very good cytotoxic activitynFthe present
studied it had been concluded that ENL extract @ioimg RVTL of black grapes (Vitis vinifera) exhiibg the
potential capability to kill the neoplastic cell et compared with standard drug 5-FU and doxorubidihe ENL
extract containing RVTL of black grapes (Vitis féna) displayed with the highest 93.43% growth lition at 12.5
MUg (IGo = 2.2 ug/ml) against human colon cancer cell lifie-29 and 93.6% growth inhibition at 25 ug (G 1.9
png/ml) against human breast cancer HS 578T Caedl lin

Key words: Hepatoprotective, HT-29, HS 578T, Bioactive molec$RB, IC50 etc.

INTRODUCTION

Resveratrol (3,5,4'-trihydroxytrans-stilbene) is a stilbenoid, a type of natural pieaad a phytoalexin produced
naturally by several plants in response to injuryvben the plant is under attack by pathogens ssdbacteria or
fungi [1]. Food sources of resveratrol include the sKigrapes, blueberries, raspberries, and mulbej2iesAs of
2014, there is limited evidence of health effeotbumans.
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Occurrences

Plants: Resveratrol was originally isolated by Takaoka fribva roots of hellebore in 1940, and later, in 1963m
the roots of Japanese knotweed. It attracted vattention only in 1992, however, when its presenc&ine was
suggested as the explanation for cardioprotecffeets of wine [3].

In grapes, trans-resveratrol is a phytoalexin pceduagainst the growth of fungal pathogens sucBaisytis

cinerea [4]. Its presence in Vitis vinifera grapem also be constitutive, with accumulation in riparies of
different levels of bound and free resveratrols;oading to the genotype [5]. In grapes, resveraisofound

primarily in the skin [6] and, in muscadine grapalsp in the seeds [7] The amount found in grajesskiso varies
with the grape cultivar, its geographic origin, axposure to fungal infection. The amount of fertagan time a
wine spends in contact with grape skins is an itgmrdeterminant of its resveratrol content [6].

Foods: The levels of resveratrol found in food varies ggeaRed wine contains between 0.2 and 5.8 mg/l,[8]
depending on the grape variety, while white wine hauch less, because red wine is fermented wittskies,
allowing the wine to extract the resveratrol, whargvhite wine is fermented after the skin has lveeroved [6][9].
The composition of wine is different from that ahges since the extraction of resveratrols fronpegadepends on
the duration of the skin contact, and the resver&tiglucosides are in part hydrolysed, yieldinghbwans- and cis-
resveratrol [10]. A number of reports have indidatmuscadine grapes may contain high concentratains
resveratrol, and that wines produced from thespag;eboth red and white, may contain more than g/, 7], [11]
however, subsequent studies have found little sesweratrol in different varieties of muscadinepgs [12], [13].

One of the most promising sources is peanuts, &gdlyesprouted peanuts where the content rivals itharapes.
Before sprouting, it was in the range of 2.3 toud/§, and after sprouting, in the range of 11.7 5721g/g
depending upon peanut cultivar [14]. The fruit & tmulberry (esp. the skin) [15] is a source, andadld as a
nutritional supplement.Cocoa powder, baking chdegland dark chocolate also have low levels ofaesvol in
normal consumption quantities (0.35 to 1.85 mg[ké].

Pharmacological activities

There are a number of promising animal studies sorde data from human clinical trials is emerging] 18]
Nevertheless, there is not enough evidence to reeord consumption of resveratrol beyond the amdattdan be
obtained through dietary sources, and more huniaical trials are needed [19].

Cancer: As of 2014, the results of limited human cliniaddfs with small samples sizes of the effects sivegatrol
on cancer are inconsistent. Testing of resveratrainimal models of cancer have also shown mixsedlt® [20].
The strongest evidence of anticancer action oferegrol exists for tumors it can contact direclych as skin and
gastrointestinal tract tumors. For other cancédrs,dvidence is uncertain, even if massive dosessyeratrol are
used [21]. Resveratrol treatment appeared to ptethen development of mammary tumors in animal madel
however, it had no effect on the growth of existtngors. Paradoxically, treatment of prepubertalenwith high
doses of resveratrol enhanced formation of tumojscted in high doses into mice, resveratrol skbwee growth
of neuroblastomas [21].

Cardioprotective effects: Moderate drinking of red wine has long been knowmeduce the risk of heart disease
[22] This is best known as "the French paradox'|,[234]. Studies suggest resveratrol in red wine may play an
important role in this phenomenon [25]. It appearstimulate endothelial nitric oxide synthase (eNQ@ctivity;

[26] and inhibition of platelet aggregation [27]he cardioprotective effects of resveratrol alse theorized to be a
form of preconditioning the best method of cardaipction, rather than direct therapy [28] Studyoirhe
cardioprotective effects of resveratrol is basedhenresearch of Dipak K. Das. However, he has lhe@md guilty

of scientific fraud, and many of his publicatioe$ated to resveratrol have been retracted [29] [30]

Antidiabetic effects: Other diabetic animal model studies by differersaeschers have also demonstrated the
antidiabetic effects of resveratrol [31], [32] Tliempound was shown to act as agonist of PPARgamuwdear
receptor that is current pharmacological targethiertreatment of diabetes type 2 [33]

Skin protection: The oxidative stress induced by ultraviolet radiatis one of the main causes for premature skin
ageing. The photoprotective effects of several plodnols known for their antioxidant properties, liiing
resveratrol, have been investigated in silico anbpical application conditions.[34], [35]

Neuroprotective effects:The neuroprotective effects have been confirmeskireral animal model studies [36]
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Sirtuin activation: Some of the benefits demonstrated in previous esudiere overstated [37], [38] however, this
study was challenged immediately, [39] and a fepegiments were suggested to be of inferior quiity.

Psychological:In a number of animal models resveratrol has haarsidepressant-like effect. Whether or not there
is any effect in humans is unclear [41].

MATERIALS AND METHODS

Drug and chemicals

The standard drugs Silymarin (hepatoprotectivanggg-flurouracil and Doxorubicin (anticancer dsyigpurchased
from Local Retail Pharmacy Shop and solvents ahdrathemicals were used for the extraction frontitirtgonal
Store and were of AR grade. In the present studyirithvivo hepatoprotective activity was evaluated by L£CI
induced hepatotoxicity model in rats.

Instrumentation

The IR spectra were recorded in the solid stata &Br dispersion medium using the FT-IR (Perkin &im
Spectrum 65 & JASCO-FT-IR-430) spectrophotometéie TV spectrum was recorded on a Shimadzu UV-ésibl
spectrophotometer using acetonitrile as the meditim. 1H NMR and 13C NMR experiments for resveraivete
performed at 400.13 MHz and 100.62 MHz, respedtiveh the Bruker Avance 400 MHz FT NMR spectrometer
with a multinuclear BBO probe. DMSO- d6 was usedh&ssolvent. HPLC/MS/MS analyses were performedgus

a system consisting of a Finnigan autosampler aig@m LC pump, a Finnigan TSQ Quantum Ultra equipyéh

an electrospray ion source and operated by XCakbftware. HPLC-ESI-MS/MS and was adopted to aealyz
trans-resveratrol. The Mass spectra of trans-rasnatralso recorded byEOL GCmate.

Experimental animals

White male albino rats weighing about 200-250 gemesed. They were obtained from the animal housg.of
Baid Metha College of Pharmacy, Chennai. They vers under observation for about 7 days beforeotiset of
the experiment to exclude any intercurrent infaetctibad free access to normal diet and water. Theaas were
housed in plastic well aerated cages at normal spiheric temperature (2515 °C) and normal 12- higint/dark
cycle under hygienic conditions.

Cell cultures

The cell culture human colon cancer cell Ii&-29 and human breast candé® 578T Cell linewere provided by
National Centre for Cell Science (NCCS), Pune waede grown in Eagles Minimum Essential Medium (EMEM
which contained 10% fetal bovine serum (FBS). Alll€ were maintained at 37°C, 100% relative humjdi%
C0O2, 95% air and the culture medium was changeckteviweek.

Methodology for extraction [42]

Weigh 20 g of black grapes paste (ripen can be eth&hprepare a paste) into a 250 ml round-bottoitaséd. Add
50 ml of ethanol and 60 ml of dichloromethane. Haatmixture under reflux for 5 min on stem-batthwirequent
shaking. Filter the mixture under suction and tfanghe filtrate to a separatory funnel. Wash thisture
containing bioactive compounds with three portioh450 ml each with sodium chloride solution. Dhe torganic
layer over anhydrous magnesium sulfate. Filteraraporate most of the solvent in vacuum withoutihga

Preliminary Phytochemical screening43, 44, 45]

Preliminary Phytochemical screening of ENL extrattlack grapes\(itis vinifera) had shown the presence of
various bioactive compounds such as carbohydratesjnoacids and peptides, phytosterols, carotsnand
polyphenols (higher concentration).
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Characterization of Resveratrol (RVTL)
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Fig 2a: IR spectra for Resveratrol
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Fig 4b: Mass spectra for Resveratrol (HPLC/MS/MS)

IR & UV Spectroscopy

The UV spectrum was recorded on a Shimadzu UV-4espectrophotometer using acetonitrile as the amedrhe
IR spectrum displayed characteristic absorption8422 (broad signal), 3027, 2929, 1511, and 14821cwhich is
indicative of O-H, aromatic C-H, methylene C-H, ammdmatic —C=C stretching functionality.

NMR spectroscopy

The 1H chemical shift values were reported ondfseale in ppm, relative to TMS € 0.0 ppm) and in th&C
NMR, the chemical shift values were reported retato DMSO-d6 § = 39.50 ppm) as a reference. The DEPT-135
spectra revealed the presence of methyl and meginowgs as positive peaks and methylene as negaades. 1H
NMR data indicate the alkene hydrogens at the QI G# positions observed as two doublets 6t25—6.35 ppm
with a coupling constant J1,3 =12.28 Hz which coné the cis orientation of the two alkene hydrogd@. In
trans-resveratrol, these two alkene hydrogens whserved at around 6.79-6.90 ppm with a coupling constant
J1,3 = 16.2 Hz. The three hydroxyl groups were okeskas broad signals &t9.19 (2H’s) and 9.47 ppm, which
disappear on D20 exchange studies. The aromaticobgd between the two hydroxyl substituents at Gde
position was found to be shieldedd®.05 ppm as a triplet with a meta coupling coristdrd1,3 = 2.1 Hz, similar
to that of trans-resveratrol. The hydrogens at2tend 6 positions were shieldedd®.11 and appear as doublets
with a coupling constant J1,3 = 2.2 Hz, which iharacteristic coupling constant for the aromayidrbgens in the
meta position .The remaining aromatic hydrogensOatll, 13, and 14 appear as two doulleds60 & 7.06 ppm
with a coupling constant of J1,3 = 6.7 Hz, whichtehas the coupling constant for the ortho coupiimgromatic
systems, and also the splitting pattern matchep-#gbstituted aromatic compounds.

In the 13C NMR spectrum, three carbons deshieldect than the others and were observed as two ts&ts56.7
and 158.4 ppm, which indicate that these carbomstiached to hydroxyl groups and assigned foC8eC5, and
C12 carbons. Due to the hydroxyl substituent effeéd¢he ortho position, the carbons at C4, C6,@2.,, and C13
appear more shielded &tL01.6 (1C), 106.4 (2C), and 115.0 (2C) ppm. Bng$)EPT NMR data, all of the carbon
signals were assigned. The NMR spectral data mattiae reported for cis-resveratrol.

In dimethyl sulfoxide (DMSO), the 1 H-NMR data weas follows: 6.11 (m, 1H, H-4), 6.37 (d, 2H, J¥BID H-2,

H-6), 6.76 (d, 2H, J¥8.5 Hz, H-3 0, H-5 0 ), 6(8I0 1H, J¥16.3 Hz, H-a), 6.92 (d, 1H, J¥16.3 HAQ)H7.39 (d,
2H, J¥8.5 Hz, H-2 0, H-6 0), 9.17 (s, 2H, 3-OFDH), 9.52 (s,1H, 4 0 -OH). From the above dataas easy to
confirm resveratrol.
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Mass spectroscopy

HPLC/MS/MS analyses were performed using a systemsisting of a Finnigan autosampler, a Finniganpu@p,

a Finnigan TSQ Quantum Ultra equipped with an ebspray ion source and operated by XCalibur softwar
HPLC-ESI-MS/MS and was adopted to analyze trangragol. The Mass spectra of trans-resveratrob als
recorded by JEOL GCmate. The data were shown parent ion [M-H] m/z 227, main product ions m/z 185, 143,
117 and 119. The molecular mass of trans-resvéiatP@8.

Structure of Resveratrol

HO \Q

OH
5-[(E)-2-(4-hydroxyphenyl)ethenyl]benzene-1,3-diol

H

HO \Q H

OH

OH
5-[(Z2)-2-(4-hydroxyphenyl)ethenyl]benzene-1,3-diol

Evaluation of acute toxicity [46]

In the present study the acute oral toxicity of #thanolic extrac(ENL) of black grapes\{itis vinifera) was
performed by acute toxic class method. In this wetie toxicity of the extract was planned to teshg step wise
procedure, each step using three Wister rats. atseewere fasted prior to dosing (food but not wateosuld be
withheld) for three to four hrs. Following the pmtiof fasting the animals were weighed and theaektwas
administered orally at a dose of 2000 mg/Kg b.wirdals were observed individually after dosing atskeonce
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during the first 30 min; periodically the survefitze was carried out for the first 24 hrs with spkaitention given
during the first 4 hrs and daily thereafter, faptal of 14 days.

Experimental protocol for Hepatoprotetive activity [47]

A total of 30 rats were taken and divided into &ugrs of 6 rats each

(A) Group I: Normal Control GroupNCG - (only the vehicle (1 mL/kg/day of 1% CMC; p.0.)].

(B) Group Il: Negative Control GroupNeg.CG— (CCl4 1 mL/kg (1:1 of CGlin olive oil) i.p].

(C) Group llI: Positive Control/Standard GroyG - CCl; 1 mL/kg (1:1 of CC in olive oil) i.p.+ Standard
Silymarin 100 mg/kg orally (p.o.) for 7 days]

Treatment Groups

(D) Group IV: High Dose GroupHDG - CCl, 1 mL/kg (1:1 of CCJin olive oil) i.p + ENL extract of BG@Black
grapes)(500 mg/ kg b. w., p.0.)]

(E) Group V: Low Dose GroupliDG - CCl, 1 mL/kg (1:1 of CCJin olive ail) i.p + ENL extract of BG (250 mg/
kg b. w., p.0.)]. Treatment was given daily for sedays orally.

Collection of blood: On the 8th day, blood was collected by retro offgitancture, under mild ether anesthesia after
8 hr fasting. Blood samples were centrifuged at03n for 20 mins. Serum was separated and stare®@0 C
until biochemical estimations.

Biochemical Analysis

The Serum samples were analyzed for

(1) Alanine Aminotransferase (ALT) (SGPT)
(I) Aspartate Aminotransferase (AST) (SGOT)
(111 Alkaline Phosphatase (ALP)

(IV) Serum Bilirubin

Histopathological Analysis

The liver tissue was dissected out and fixed in ¥@%malin solution. It was then dehydrated in ethiafb0%-
100%), cleared in xylene and embedded in parafi.vAfterwards thick sections (5-6 mm) were madeé ten
stained with hematoxylin and eosin dye for photocroscopic observation. The whole biochemical and
histopathological analysis was carried out at V.Hdpital in Chennai.

Evaluation of in vitro Cytotoxic activity by SRB Assay

Principle [48, 49]

Sulphorodamine B (SRB) is a bright pink aminoxamthdye with two sulfonic acid group. Under mild dici
conditions SRB dye binds to basic amino acid ressdin trichloro acetic acid (TCA) fixed cells toopide a
sensitive index of cellular protein content thafirear over a cell density range of visible atsteawo order of
magnitude.

Procedure[50]

The monolayer cell culture was trypsinized and dbk count was adjusted to 0.5-1.0x105 cells/mhgsnedium
containing 10% new born sheep serum. To each viethe 96 well microtitre plate, 0.1 ml of the didat cell
suspension (approximately) 10,000 cells was adédgbr 24 hrs, when a partial monolayer was formth
supernatant was flicked off, washed once &8@d ul, 50ul and 25ul and 12.5ul (in case of HT Z2ell line) and

150pl, 100ul, 50 ul and 25 pl (in case of HS 5787TelCline) of different concentration of extracts of fruits\atis

vinifera were added to the cell in microtitre plahe plates were incubated at 370c for 72 hrs % GO2
incubator, microscopic examination was carriedand observations were recorded every 24 hrs. ZARdurs, 25ul
of 50% TCA was added to wells gently such thatoitnfs a thin layer over the test extracts to fornerall
concentrations 10%. The plates were incubated @afatOL hr. The plates were flicked and washed firrees with
tap water to remove traces of medium sample andrsand were then air dried. The air dried platesevetained
with 100 pul SRB and kept for 30 mnts at room terapge. The unbound dye was removed by rapidly waastaur
times with 1% acetic acid. The plates were thedaégd. 100 pl of 10 mM Tris base was then addethé¢onells to
solubilise the dye. The plates were shaken vigalguer 5 mnts. The absorbance was measured usicipplate
reader at a 540 nm. The % growth inhibition waswated by the following formula:

% cell growth inhibition = 100 - {( At - Ab / Ac - Ab)} x 100

At = Absorbance value of test compound.
Ab = Absorbance value of blank.
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Ac = Absorbance value of control.

RESULTS AND DISCUSSION

Table: 1 for the assessment of Biochemical paramege

Group | Treatment | AST(SGOT) IU/L | ALT(SGPT) IU/L [ALP(S ALP) IU/L | Sr. bilirubin mg/dL
1. NCG 52.53+1.065 48.63+1.162 51.97+2.313 0.7267403
2. Neg. CG 201.9+1.598*** 209.5+2.858*** 392.2+3.208*** 7.300+1.012%**
3. LDG 187.9+1.489*** 160.5+12.31%** 358.7+2.028*** 4.633% 0.2603
4, HDG 152.441.811%** 122.5+13.84*** 303.0+2.082*** R97+0.3531*
5. SG 91.60+1.795** 109.8+6.818*** 155.746.240%** 0.9000+0.0577

Fig: 1

Fig: 2
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Fig: 3

ECM + ENL - LDG CCL4 + EHI. LG . Eﬂl.ai + EHI.. III'E

Fig 5: Histopathological Examination of Hepatocytedreated with ethanolic extract Black grapes contaiing RVTL (BIOSPY)

Phytochemical screening

Preliminary Phytochemical screening of ENL extrattlack grapes\(itis vinifera) had shown the presence of
various bioactive compounds such as carbohydratamjnoacids and peptides, phytosterols, carotisncand
polyphenols (higher concentration) etc.
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Acute Oral Toxicity Studies

In this study the acute oral toxicity was evaluabgd“Acute toxic class method®ECD guideline-423)". The
extract was administered orally at a dose of 20§Kign b. wt. During the surveillance period no sfgrant toxicity
occurred along with minute non-considerable behaVvichanges. After a statistical analysis by taatl error, the
significant doses were chosen at 250 mg/kg b. wt(hD) and 500 mg/kg b. wt p. 0. (HD) considerably

Hepatoprotective activity

Statistical analysis

The data were expressed as mean = SD. Statistféaletices at *P < 0.05 between the groups werdyaed by
one-way ANOVA followed by Dunnett's Multiple Compgon Test using Graph Pad Prism 5.04 Instate softwa
package. The data’s were compared with group Akegative Control group.

Biochemical analysis

The effects of ENL extraatf Black grapes Vitis vinefera) on liver marker enzymes and serum bilirubin content
are displayed iTable 1. The data exhibited that Normal Control Group desti@ted a normal range of AST, ALT,
and bilirubin levels while the Cgtreated group showed elevated levels of AST, Alahd bilirubin, thus
confirming that CCJ causes hepatocellular degeneration at higher ddases elevation of cytoplasmic AST and
ALT is considered an indicator for the release wfyenes from disrupted liver cells. Bilirubin contetion has
been used to evaluate chemically induced hepgticyinThe Results displayed ifable 1 and Fig: 1, 2, 3 and 4
were indicated that the elevated levels of SGOT, SGMIR and Serum bilirubin due to CQhntoxication were
reduced significantly (*P<0.05) in rats, after reant with ENL extractof Black grapes Vitis vinefera).
Treatment withENL extract of black grapes Vitis vinefera) at a both doses d@50 and 500 mg/kg b.w.
significantly decreased the SGOT, SGPT, ALP, SeBilinubin levels by23.5%, 28.9%, 8.9%, and 17.2% (at
low dose) and 26.9%, 35.9%, 14.5% and 22.3% (at Higdose)respectively. Silymarin used as standard drug
showed a reduction &6.09%, 69.89%, 57.46% and 19.04% receiving CCJ alone. So depending upon the data
of Table 1it was confirmed that the biochemical parametéth® group treated with ENL extraof Black grapes
(Vitisvinefera) was significantly lower than the C@reated group. Moreover the treatment with the ENXtractof
Black grapes Yitis vinefera) significantly reduced the previously raised levalAST, ALT, ALP and bilirubin in
hepatotoxic rats.

Histopathological Analysis

The results of light microscopy examination of trensverse section of control, G@leated and treated with ENL
extractof Black grapes Vitis vinefera) rat livers were representéa Fig 5. It was revealed that the liver section of
animals treated with C¢lshowed a high degree of damage characterized bywaeuolation, pyknotic and
degenerated nuclei and wall of bile capillariese Tiormal architecture of the liver was lost. Thalobular vein
was badly damaged with wide spaces at some siraisoider sections of these rats indicated necrdsiiponing
and degeneration in hepatic plates and loss ofileellbboundaries. There was also a heavy accumnlaifo
neutrophils surrounding the portal vein. These mogltils act as an indicator of the occurrence dif d@mage as
they are absent in normal healthy tissues. Thetbeypi@s are disrupted and sinusoids are damageelhs

Screening of cytotoxic activity

The results for cell growth inhibition by the ENkteact containingRVTL of black grapes\(itis vinifera) against
HT29 cell lines and HS 578T Cell lineat various concentrations was shown in tahl® As the concentration
increases there is an increase in the cell growtfibition and it was found that the higheé®2.43% growth
inhibition at 12.5 uglCso = 2.2 ug/m) against human colon cancer cell line HT-29 88d% growth inhibition at
25 ug (Cso = 1.9 pg/m) against human breast can¢¢® 578T Cell line.In the USNCI screening programa
sample is generally considered to hamevitro antineoplastic activity, if the IC 5, value following incubation
between 48 hrs and 72 hss<4 pug/ml or 10 uM.In the present study kgvalues belowt pg/mlwere displayed by
ENL extract containingRVTL of black grapes\(itis vinifera). The ICx, value of standardirug 5-FU and
doxorubicin were found to bel.91 pg/mlwith 96.54 % growth inhibition at.5 pg/ml and 1.81 pg/ml with
96.64% growth inhibition at2.5 pg/ml respectively. Flavanoid and carotenoid compoundssgssed the highest
anticancer activity obtained from the natural searc

IC 5o Determination [51]

ICsq is the acronym for “half maximal inhibitory condgation”. 1G5, value indicates the concentration needed to
inhibit a biological or biochemical function by hdé.g. inhibition of enzymes, affinity to cell regtors). G, is
calculated by the following formula:

ICs50 = (50% - Low Inh%) / (High Inh% - Low Inh%) x (Higconc-Low Conc) + Low Conc.
Low Inh% / High Inh% : % inhibition directly belovabove 50% inhibition
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Low Conc / High Conc : Corresponding concentratiofhigest compound.

Table 2: For percentage (%) of Cell Growth Inhibition by Ethanolic Extract (ENL) of Fruits of Vitisvinifera containing RVTL on HT-29
Cell lines by SRB Assay

Serial no. | Concentration of the Extracts| Absorbancef extracts | Inhibition of cell growth (%)
1 12.5 pg/mi 0.019 93.43
2 25 pg/ml 0.022 92.3
3 50 pg/ml 0.027 90.6
4 100 pg/ml 0.033 88.59
5 1.5 pg/ml (5-FU) 0.010 96.54
6 Control 0.289 0

Fig 6: Percentage (%) of cell Growth Inhibiton by ENL extract of black grapes(Vitisvinifera) containing RVTL on Human Colon
Cancer HT-29 Cell line

Fig 7: Graphical representation of Percentage (%) fcell Growth Inhibition by ENL extract of Black gr apes Vitisvinifera) on HT-29
Cell line at different concentration

Table 3: For percentage (%) of cell Growth Inhilition by Ethanolic Extract (ENL) of Fruits of Vitisvinifera containing RVTL on HS-
578T Cell line by SRB Assay

Serial no. | Concentration of the Extracts| Absorbancef extracts | Inhibition of cell growth (%)
1 25 pg/ml 0.019 93.6
2 50 pg/ml 0.025 91.58
3 100 pg/ml 0.034 88.56
4 150 ug/ml 0.039 86.87
5 2.5 pg/ml (Doxorubicin) 0.010 96.64
6 Control 0.297 0
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Fig 8: Percentage (%) of cell Growth Inhibitionby ENL extract of black grapes(Vitisvinifera) containing RVTL on Human breast
Cancer HS-578T Cell line

Fig 9: Graphical representation of Percentage (%) bcell Growth Inhibition by ENL extract of Black gr apes ¥itisvinifera) on HS-578T
Cell line at different concentration

CONCLUSION

In conclusion, we report here that tBBL extract containing RVTL of black grapegVitis vinifera) had ability to
regenerate the hepatocytesvivo and also possessed potential antiinfimmatory @gtivhich was confirmed by
liver biopsy. The hepatoprotective activity of thaIL extract of Black graped/{tis vinefera) could be considered
as excellent with regards to the standard drugrsityn.

The results obtained from the-vitro studies performed by SRB assay usinghfie29 cell lines and HS 578T
displayed that theENL extract containing RVTL of black grapes (Vitis vinifera) possessed a very good
antineoplastic activity. From the present studietiad been concluded th&NL extract containing RVTL of
black grapes Vitis vinifera) exhibiting the potential capability to kill the r@astic cell when compared with
standard drugs-FU and doxorubicin. The ENL extract containing RVTL of black grapes (Vitis vinifera)
displayed with the highes93.43% growth inhibition at 12.5 udCse = 2.2 pg/m) against human colon cancer cell
line HT-29 and93.6% growth inhibition at 25 puglCso = 1.9 pg/m) against human breast canét® 578T Cell
line.
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