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ABSTRACT

Preceding work in our laboratory has revealed teabpoletin, one of the main bioactive coumarin frfouits of

Morinda citrifolia, exerts anti-diabetic activityniin vitro partly by avertingx glucosidase and amylase action.
However, its aorto/vaso protective impact-base@aesh is still incomprehensible. The present stodks into the
regulatory efficacy of scopoletin on aortic lipidofile, radical scavenging status, endothelial fast and aortic
morphology in dyslipidemic rats. Rats fed with nakiiet serve as control [Group (G) 1], rats fedthvcholesterol-
enriched diet (CED) (4 % cholesterol and 1 % chalid) for 45 days (G2), rats fed with CED for 4&yd +

scopoletin (10 mg/kg, body weight/day orally) foe fast 30 days (G3) and scopoletin alone rats (B#od and
aortic tissue were taken immediately and used fofous biochemical, histological and molecular aysds. A
pronounced increase in the levels of aortic lipidfpe, lipid peroxidation along with substantialigpression in the
activities of aortic antioxidant and endothelialcfar was observed in G2. The mRNA expression l@felNOS

gene were significantly up-regulated in aortic tissof G2. On treatment with scopoletin, all tegdls were
reverted to near normalcy G3. Morphology of aontaG2 indicated numerous foam cells with intimal rofes,

whereas the aorta of G3 exhibited fewer foam ceith normal intima. These results support that stefn

expressively represses the aortic oxido-lipidertriess and thereby upholding normal morphology efadbrta, and
thus minimizing the peril of CVD.

Keywords. Scopoletin Endothelial factor; Cholesterol; Radical scaveggmRNA expression.

INTRODUCTION

Atherosclerosis is a process that leads to theowamg or complete occlusion of the arterial lumegocardial
infarction, stroke, or peripheral vascular diseastherogenesis is the process of development afrasitlerotic
plagues. The key early event in atherosclerosidaimage to the endothelium. The endothelium losesatl-
repellent quality and admits inflammatory cellsointhe vascular wall. It also becomes more permed#ble
lipoproteins which deposit in the intima. This m@gy/caused by excess of lipoproteins, hypertensidndabetes or
by components of cigarette smoke. Initially the dgmis more functional than structural; later, ¢hisrstructural
damage or a complete destruction of endothelidd £&1-3].

Hypercholesterolemia stimulates atherogenesis hyadiang the endothelial wall [4] owing to a sizapl®duction
of free radicals [5]. Too much production of freglicals outstrips endogenous free radical scavgngiechanisms
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and attacks biological macromolecules such asdjgidoteins and DNA. This state has commonly besrotéd as
oxidative stress. An increasing body of evidenagppses that oxidative stress is involved in thé@génesis of
many cardiovascular diseases, including atherassikeand hypertension [6].

Superfluous oxidative stress is caused by a digphgtween oxidant and free radical scavengerslingato an
overproduction of free radicals, including supedaxi hydroxyl radicals and lipid radicals, which miaypair
cellular components, interfering with normal fulcti[7]. During hypercholesterolemia, the reactidretween
oxygen radicals, or enzymatic oxidation and lipagires or more specifically phospholipids can leagbtoduction
of lipid radicals (OxLDL and OxPL). This OxPL cantéract with membrane receptors to accumulate mithée
cellular membrane, disrupting normal cellular fuoetthrough a reduced bioavailability of NO (by anbing iINOS
activity), eliciting an immune response, leadingtmr vascular function and ultimately atherosder$8].

Several reports have shown that the use of vageasndary metabolites, in addition to conventionediical drugs,
can help in regulating lipid levels and have therg effects [9,10]. One such phytoconstituensdéspoletin
isolated from fruit of Indian mulberry, which belpmto the rubiaceae family and has been utilizedyurvedic
medicine for several indications including memoegléhe, inflammation, pain, pyrexia, epilepsy asdaasedative.
Scopoletinhas been registered to possess potent-free raxtieaenging properties [11]. Besides, it also dihib
hepatoprotective [12] and anti-inflammatory [13dperties.

As mentioned above an alcoholic extractrafian mulberrycan act as anti-dyslipidemic drug by attenuatiewgaf
oxidative stress on diabetic nephropathy-inducésl fB4]. However, the regulatory effect fopoletinon aortic
lipid profile, radical scavenging status, endotdlelactors, mRNA expression of iINOS and morpholabithanges
in cholesterol-enriched diet (CED) induced dyslesidc rats has not been evaluated so far.

MATERIALSAND METHODS

Chemicals

Lipid profile kit and diagnostic enzymatic kits apeirchased from Spin React (Spain). Trizol, Ong $RA
isolation kit was purchased from Medox Biotech, i#ndOne Step RT-PCR kit was purchased from Qiagen,
Germany. Primers were designed and provided by MBiGiech, Ebersberg, German$copoletin cholesterol,
cholic acid and adenosine tri phosphate (ATP) warechased from Sigma Aldrich, (Linco Research, I8t.
Charles, MO). All other chemicals and solvents usdtie present study were of analytical gradel@gtest purity.

Analytical instruments

The UV-visible spectrum of the isolated compound wecorded on a Perkin-Elmer UV-Visible spectrophutter
with quartz cells of 1-cm path length, at @5IR spectra studies were carried out in the sstlide as pressed KBr
pellets using a Perkin-Elmer FT-IR spectrophotométethe range of 400-4,000 cmThe mass spectrum of the
complex was obtained using Jeol Gecmate. THeNMR and C3NMR were obtained using Bruker AM-500
instrument at 500.13 and 125.758 MHz, respectivélye spectra were recorded without any correction f
instrumental characteristics.

Preparation of solvent fractions and isolation of the compound

Deseeded, dried and grinded pulp of fruits of Indmulberry (2.8 kg) were soaked in hexane in thi® raf 1:3

parts of sample to solvent for 2 h in a 60 °C wdtath, then filtered and concentrated with a rogrgporator
(Buchi, R-200 Switzerland). This was repeated thtimes. Thereafter, the pulp was left to air doynpletely for
3 days before repeating the whole process withrofdam and then ethanol, respectively. The yieldtfe hexane,
chloroform and ethanol extracts bfdian mulberrywere 1.25 %, 1.11 %, and 6.45 %, respectively. dthanol
extract of the fruits (80 g) was then partitioneithwetroleum ether, chloroform and water to yitie respective
solvent extracts.

The chloroform extract (5 g) was further purifieg $ilica gel chromatography (4 cm x 90 cm, 0.06360.mesh)
and eluted with a chloroform/methanol gradientishuf(the ratio from 100:0 to 8:100). Thirteen coluifnractions
were collected and analyzed by TLC (chloroform/raetil). Fractions with similar TLC pattern were conga to a
total of four fractions. Fraction 2 yielded fromlatoform/methanol ratio 100:4 was rechromatograpbeda
preparative TLC (2 mm thickness) with solvent systehloroform/methanol (ratio of 1000:15) yieldingaal of
seven bands. Band three was collected and rechognaghed on preparative TLC (0.5 mm thickness) waitlvent
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system chloroform/methanol (ratio of 89:11) to giefour bands, with band two vyielding 7-hydroxy-6
methoxycoumarin (49 mg). The purity of the whitsémi-crystalline colourless needles obtained waskdd by
analytical TLC.

Characterization of theisolated compound

The isolated compound identified asopoletin(7-hydroxy-6-methoxycoumarin) was investigatedngsvarious
analytical spectral studies such as UV-Visible, Mss and NMR and compared with those previoughpnted
[15].

Dosage Fixation studies

Dosage fixation studies were carried out by adrenisg graded doses of scopoletin (5, 10, 15 ancth@&g b.w)
to determine the dose-dependent effect in dyslipideinduced rats. We found that the optimum dosage
10 mg/kg b.w. It was found thatopoletinshowed maximum free radical scavenging and astiggiemic efficacy
at a concentration of 10 mg/kg body weight adménet orally for 30 days.

Animal Grouping

Healthy male albino rats of Wistar strain weight®)—-200 g were housed in large spacious cages. &wbavater
were givenad libitum The animal house was ventilated with a 12 h lggrk cycle, throughout the experimental
period. All experiments and protocols describedhis study were approved by the Institutional Anirishics
Committee (UNISZA/AEC/02/14/006 dt 30/09/2014).

The rats were randomly divided into four groupsiafrats each.

Group 1 Control rats fed with normal diet receg/it0 % dimethyl sulphoxide (DMSO) orally (feed cained 8 %
fat, 25 % protein, 55 % carbohydrate, 4 % fibrendwvith adequate mineral and vitamin) for 45 days.

Group 2 Rats fed with CED receiving 10 % DMSO lyr&br 45 days [rat chow supplemented with 4 % elstérol
(w/w) and 1 % cholic acid (w/w)].

Group 3 Rats fed with CED for 45 daysseopoletinin 10 % DMSO (10 mg/kg. body weight/day by oralage)
for the last 30 days.

Group 4 G 1 diet for 45 daysstopoletinin 10 % DMSO orally (10 mg/kg, body weight/day bral gavage) for
the last 30 days.

Autopsy Sample

The animals were fasted overnight and killed byicat decapitation under mild anesthesia at the ehthe
experimental period (46day). Blood was collected in a separate tube witficoagulant-EDTA for the separation
of plasma. The aortic tissue was excised immediatéh heart and washed with ice-cold saline arehttiried with
filter paper. The slice of aorta tissue was fixethvitO0 % formalin and stained with hematoxylin aabin (H&E)
stain for histopathological studies. A 10 % homaiderof aorta were prepared using 0.1 M Tris HCfdaybH 7.4.
The above said samples were used for biochemichirerlecular analysis.

Biochemical analysis

In order to screen the regulatory activityszbpoletinon aortic lipid profile, radical scavenging stataadothelial
factors and aortic morphology in dyslipidemic rdkse scopoletinis dissolved in DMSO, in a final concentration of
at most 0.1 %. Plasma total cholesterol (TC), LDlel HDL-C levels were measured using commerctalfkom
Spin react (Girona, Spain) according to the marnufacs specifications. Aortic total lipids (TL) we extracted
with chloroform: methanol (2:1) and purified by Ebls wash procedure [16] and aliquot were usedtlier
estimation of aortic TC [17], triglyceride (TG) [L&nd phospholipids (PL) [19] (with slight modifigan).
Measurement of aortic ROS was done by the methodClidde et al. [20] by measuring the intensity of
chemiluminescence (CL) probe using a luminesceereglar apparatus. The aortic radical scavengerselgam
superoxide dismutase (SOD) [21], catalase (CAT),[gRutathione peroxidase (GPx) [23], vitamin-C J2and
vitamin-E [25] were estimated. The LPO in the aaves measured [26]. Nitric oxide in plasma wasnested by
the method of Green et al. [27] (Greiss reagéht)tein was estimated by the method of Lowry ef28].

Rever se Transcriptase-polymer ase chain reaction (RT-PCR) analysis

Total RNA was isolated from the aortic tissue, adowg to the manufacturer’s instruction (Trizol, ©step RNA
isolation kit, Medox Biotech Pvt Ltd.). The purignd yield of RNA was quantified by measuring theabance of
the RNA solution at 260 and 280 nm (absorbance m@iti260/280 ranges from 1.6 to 1.8 was taken fother
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reaction). RT-PCR for INOS mRNA expression was qenied according to manufacturer’s guidelines (QiaQaee
Step RT-PCR mix). Briefly, the reaction mixture tained 10ul of 5x Qiagen One step RT-PCR buffer containing
a final concentration of 2.5 mM Mg&I12 ul of dNTP Mix, 5ul of each sense and antisense primers of iINOS and
5 ul of sense and antisense primers of housekedpingin, 1.0ug of template RNA, il of Qiagen one step RT-
PCR enzyme mix and made up toBOwith RNase free water3-actin was used as an internal control (house
keeping gene).

Primers were designed by primer3 software and ooefil by BLAST analysis. The following primers weised:
iINOS Forward: 5'-TGG AGC GAG TTG TGG ATT-3/,

and Reverse: 5-ATC TCG GGT GCG ATA GGT-3

B-actinForward: 5'-GAG CGG GAA ATC GTG CGT GAC-3/,

and Reverse: 5-GCC TAG AAG CAT TTG CGG TGG-3' (MVB®tech, Ebersberg, Germany).

Amplification conditions used in this study consistof an initial denaturation at 94 °C for 5 mirldwed by
denaturation at 94 °C for 2 min. Annealing was &6 30 s and extension at 72 °C for 2 min for $€les. The
cycles followed incubation at 72°C for 7 min. Tawgeare with the amount of steady-state mMRNA| 6f each PCR
product was resolved onto 2 % agarose gel using Biter after electrophoresis; the gel was viewadar UV
light and digital images were captured on Bio-Ratldpcumentation system. Densitometric analysithefbands
was expressed as net intensity ratio correctethéocorrespondinfi-actin contents.

Histomorphological Studies

A midline thoracotomy was performed and the portainthoracic aorta was quickly removed with headnf
control and experimental animal and fixed in 10 &6nfalin, then dehydrated in the descending grades o
isopropanol and xylene. The aorta was then embeiddetblten paraffin wax sectioned atuB thickness and
stained with hematoxylin and eosin (H&E). Tissuetioms were then viewed under a light microscop&dh
microscope ECLIPSE E400, model 115, Japan) for haqgical changes.

Statistical analysis

Statistical analysis was performed with the SPS&vace (Version 17). Differences between groupsensssessed
by one-way analysis of variance (ANOVA). The valuwase expressed as meaD (h = 6) for six animals in each
group.Post hodesting was performed for intergroup comparisaiagithe least significant difference (LSD) test at
the level ofp < 0.05 andgp < 0.01.

RESULTSAND DISCUSSION

The contemporary exploration was steered to elteidlae effect ofscopoletinon aortic lipid profile, radical
scavenging prominence, endothelial factors and mR)gression of INOS as well as histopathologicalingfes in
CED rats. Dyslipidemia is identified as caused fribra aberrations in lipid metabolism and diet plagsessential
role in the instigation and advancement of dyskpida-induced atherogenesis. In the animal modéirigeof CED
produces severe dyslipidemia and vascular atheroficllesions (aortic lesion) by elevated oxidastress [29, 30].

Table 1 shows the levels of plasma lipid profil€(THDL and LDL) in control and experimental rathiellevels of
plasma TC and LDL were found to be significantlgreased < 0.01); whereas the levels of HDL showed a
significant decreasg@& 0.01) in CED induced rats. Treatment wsttopoletinreverted all the lipid profile levels to
near normalcy.

The levels of aortic lipid profile (TC, TG, and BL& control and experimental rats are depictedrig. 1.
Cholesterol feeding triggered a substantial accatiod of TC, TG, and PL in various cells [31, 32he levels of
aortic lipid profile such as TC, TG, and PL wererkeally increasedp(< 0.01) in CED fed rats compared to control
rats in accounts to upsurge plasma lipid levelschvtiias been reported in various studies [33, 34]tr@atment
with scopoletin the levels of aortic TC, TQo(< 0.05) and PLs were extensively attenuafed(.01) in comparison
with CED-induced rats. Recently, we reported thaian mulberryrich in scopoletinas well asavocadofruit can
lessen TC absorption, and lessen the TG and PEnal tissue [14, 35] and hence the authors postttett the
presence of thessoumarinrich Indian mulberryfruit is directly also involved in the decremertlipid levels in
aortic tissue (TC, TG, and PLs).
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Dyslipidemia upsurges endothelia) @roduction and vascular oxidative stress, whicly maurn contribute to the
impaired endothelial damage and atherogenesis T36].levels of aortic ROS were found to be ominpualsed
(p<0.01) in CED induced rats; however, on supplemtér withscopoletinthe levels of ROS were prominently
blunted p < 0.01) by diminishing NADPH oxidase activity (Tal®2). Previous studies [37, 38] have reported that
scopoletinpossesses radical scavenging effects via deceedBDPH oxidase-dependent ROS production. The
activities of aortic free radical scavengers intoanand experimental rats are shown in Tables @ anSOD
catalyzes the dismutation ot Qradical anions to yD, and Q [39], in turn, these O, are encountered by CAT or
GPx and thereby dilute the degree of cellular damégaddition, GSH serves as a substrate for tlzgnee GPX,
and it has been proposed that it is through thieigcbf this enzyme that GSH protects the variaedls against
oxidative damage. Apart from enzymatic antioxidatite non-enzymatic radical scavengers such as @igithins

C and E play a vivacious role in shielding cellsnfroxidative damage.

Activities of aortic enzymic and non-enzymic antaants were significantly droppeg@ € 0.01) in CED induced
rats due to a concomitant escalation in the le0EROS, which in turn elicits the oxidative stres®l finally lands

up in weakened activities of these aortic antiomidg40]. Thescopoletintreated rats revealed a marked increase
(p<0.01) in the activities of these antioxidantstlie aorta owing to inhibition of the enzymaticiaty of 5-
lipoxygenase and acetyl cholinesterase, and cafdoonxidation in the ABTS, DPPH, FRAP argdcarotene
bleaching assay [41]. They have further proved #uapoletinmodulates the expression of certain antioxidant
enzymes (SOD, CAT, and GPx) as well as enzymedvagdn the generation of ROS in the brain tisstiz-§4].

Various studies had shown that intake of CED I¢adan increase in free radical production, whickvates lipid
peroxides [45]. The levels of aortic LPO of CED uedd control and experimental rats are shown in ZEigA
notable increasep(< 0.01) in LPO levels of aortic tissuess observed in CED-fed groups compared to theaont
group. This is in corroboration with earlier remofd6, 47]. The levels of LPO products were medfiihg
refurbished |p < 0.01) to normal levels of treatment witbopoletin

Dyslipidemia is a central pathogenic factor of ethdbal dysfunction caused by an impairment of ehdial NO.
NO is synthesized from the amino aci@rginine through the enzyme nitric oxide synth@$®S), and has been
widely considered as an endothelial dependent aggubf vascular tone (endothelial factor), withdigidnal roles
in preventing platelet activation, inhibiting oxidee stress, cell growth and inflammation [48, 49].

Figure 3 illustrates the levels of NO in plasmaofitrol and experimental rats. The levels of N@lasma of CED
fed rats were significantly weakened 4 0.01) compared to normal rats. This could be tudahe boosted
production of @, which then reacts with NO to form augmented ON@@ich in turn activates iINOS mRNA
expression. Deepa and Varlakshmi [49] and Wu ef4dl.report that the levels of NO of dyslipidenriats were
significantly reduced due to a pronounced incréagke level of ONOO [50]. Oral administration witlscopoletin
brought back the NO level to normalcy, analogousC#D rats. V. de Sandret al. [50] demonstrated that
scopoletinhas an impact on the oxidative stress cascadedesging ROS, especially,d51]. Hence, in our
study, we infer that the increased bioavailabiifyNO level inscopoletintreated rats is due to scavenging ROS and
is comparable with previous studies [52].By cortirasopoletinalone treated group did not show any sizable
change in aortic lipid profile, antioxidant statursd endothelial factor, compared with control rats.

NO produced by isoforms of endothelial nitric oxisinthase (eNOS) and neuronal nitric oxide syntliaskS)
participates in neurotransmission and cardiovascsignaling, whereas NO produced by inducible aitkide
synthase (iNOS) is an important mediator of acutetwonic inflammation [53]. The inducible isoforitNOS is
expressed in various cell types including macropbabepatocytes and vascular smooth muscle ceksponse to
cytokines. The iINOS-derived NO overproduction appda be a ubiquitous mediator of vascular inflartomna
conditions, including atherogenesis by enhancirgy gfoduction of ONOQ which has been accepted as central
mediator of cytotoxic effect in various cells, esigdly endothelial cells [54].

Figure 4 shows the mRNA expression of iINOS in aotiisue of CED-induced control and experiment#s.ra
Various studies have described that increased i®@d in rats fed with hypercholesterolemic dieb,[56] is due
to amplified generation of ROS, which in turn entems the activity of NkeB. The increased activated NB
translocates to the nucleus, where it binds tgptleenoter regions of various genes that include iN®J. Hence
INOS mRNA expression is up-regulated during dydionic condition. Similar to the above discussee,liwe
observed substantial up-regulation<(0.01) in the mRNA expression level of iINOS in taotissue of CED-
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induced rats (lane 2) compared to normal rats (Ignelowever, treatment with scopoletin (lane 3ykedly down-
regulated < 0.01) the mRNA expression level of INOS likelyedio its free radical scavenging activity [52,58] a
well as anti-inflammatory effect [13]Scopoletinonly treated rats (lane 4) do not indicate anrations in
expression levels of INOS.

The effect ofscopoletinon histopathological changes with hematoxylin aodin (H&E) staining in thoracic aorta
of control and experimental rats are shownin Figifansection of control aorta showed the normehitecture of
the vascular intima (Fig 5a), whereas the aort@BD rats revealed the existence of numerous fodis wih loss

of normal arrangement of vascular intima when medaohith control rats (Fig 5b). Similarly, Wu et 4] and Sohn

et al. [58] proved that increased accumulationoafnfi cells with vascular intimal changes were okeiin high
cholesterol/fat diet-induced rats. Treatment vgtlopoletinpresented fewer appearance of foam cells court wit
normal vascular intima (Fig. 5¢), which may be dodts antidyslipidemic and free radical scavengaagacity.
Scopoletironly treated rats (Fig. 5D) showed the normal itecture of the vascular intima (H&E, 100x).

NN

Units- mg/gm wet tissue

TC TG PL

Figure 1. Effect of scopoletin on aortic lipid status of HCD induced hyper cholesterolemia in control and experimental rats.
Values were expressed as mean =S. D for 6 radadah group. *P<0.05, **P<0.01 and inter-comparisbetween the groups are represented as
3Compared with Control antiCompared with HCD.
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Figure 2. Effect of scopoletin on thelevelsin aortic LPO of HCD induced hyper cholester olemia in control and experimental rats.
Values were expressed as mean = S. D for 6 ragadhm group. **P<0.01 and inter-comparison betwek@ groups are represented as
aCompared with Control and bCompared with HCD.

3

nmoles of total nitrate+nitrite/mg ptn

Figure 3. Effect of scopoletin on NO in plasma of HCD induced hyper cholesterolemia in control and experimental rats.
Values were expressed as mean =S. D for 6 radadlm group. **P<0.01 and inter-comparison betwel@ groups are represented as
aCompared with Control and bCompared with HCD.
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Figure 4. Effect of scopoletin on mRNA expression levels of INOSin aortic tissue of control and experimental rats.

Lane 1 represents a control group; Lane 2 represketHCD group; Lane 3 represents a HCD+scopdietaiment
group; Lane 4 represents scopoletin alone groupsibemetric analysis of the bands is expressedres atensity
ratio corrected for the correspondifieactin contents. Values were expressed as mea#d8.6 rats in each
group. *P<0.01 and inter-comparison between theupgs are represented as aCompared with Control and
bCompared with HCD.

B 50 pm
¥
ST
C i 50 im D 50 um

Figure 5. portraitsthe mor phological changesin aortic tissue of HCD induced control and experimental rats.

Transection of aortic tissue (control) showed thamal architecture of the vascular intima (H&E, XQ@Fig 5A).

Transection of HCD induced rats showed numeroumfoalls with loss of the normal arrangement of uéesc
intima were noted (Fig 5B). Transection of HCD+ aletin groups showed less appearance of foam celst
with normal vascular intima (Fig 5C). scopoletimrad (Fig 5D) treated rats showed normal intima edthany
foam cell accumulation, and was similar to thataftrol group (H&E, 100X) (Scale bar-50um).
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Table 1. Effect of scopoletin on plasma lipid profilein control and experimental rats.

Group TC (mg/dl) HDL (mg/dl) LDL (mg/dl)
Control 98.86 +8.79 32.96 +3.44 46.67 £5.03
HCD 157.94 £ 14 25 a** 27.34 £3.13 a** 109.97 +1156
HCD+ Scopdletin 109.38 + 10.92 b* 30.45 +3.05 b* 61.14 + 6.38 b**
Scopoletin 101.29+9.81 31.44.16 £ 2.95 50.12 + 4.69

Values were expressed as mean +S.D for 6 ratach group. Statistical Significance
(P value): **P<0.0F Compared with Control, bCompared with HCD.

Table 2. Effect of Scopoletin on the activities of aortic ROS and enzymic antioxidantsin control and experimental rats.

Groups SOD CAT GPx
ROS
Control 256.23 + 22.13 3342+351 38.45 £3.67 1.49+0.12
HCD 32818435228 p5544056a% 21.51+256a*  1.05:0.15a"
HCD+ N
Scopoletin 28745 %29.56D" 59581241 b%  33.59+392b%  1.23+0.10 b
' 32.19+3.30

Scopoletin 248.78 £ 21.34 39.66 + 4.03 1.48+0.12

Values were expressed as mean = S.D for 6 ratach group. Statistical Significance
(P value): **P<0.01 aCompared with Control, bComedrwith HCD.

ROS: Counts/mg protein/min, SOD: Units/ug prote@ne unit is equal to the amount of enzyme thathitdithe
auto-oxidation reaction by 50%, CAT: pmoles of H2@®nsumed/min/ug protein, GPx: pg of GSH
oxidized/min/ug protein

Table 3. Effect of scopoletin on the activities of aortic non-enzymic antioxidants of HCD induced hyper cholesterolemiain control and
experimental rats.

Groups GSH Vit-C Vit-E
Control 5.67 +0.64 1.34+0.12 1.2440.14
HCD 4.13+0.48 a** 0.6810.04 a* 0.5940.07 a**

5.05 + 0.41 b** 1.06+0.11 b** 1.04+0.10 b*

HCD+ Scopadl etin

Scopoletin 5.98 £ 0.61 1.26+0.12 1.21+0.11

Values were expressed as mean = S.D for 6 ratach group. Statistical Significance
(P value): **P<0.01 aCompared with Control, bCompdrwith HCD. GSH, Vit C, Vit E: pg/mg protein.

65
Scholar Research Library



C. Shanmuga Sundaram et al Der Pharmacia Lettre, 2015, 7 (10):57-67

CONCLUSION

The findings of the present study show tbedpoletincould reduce oxido-lipidemic stress by elevating activity
of antioxidants as well as extenuating the lipidfile levels. It is further hypothesized thatopoletincould
additionally normalize the endothelial factor (N®) suppressing mRNA expression of INOS gene, throwmlgich,
it is assumed to maintain the normal morphologthefaorta. Accordingly, it prevents or delays tkegaelopment of
lipid accumulation and plummets the onset of CVDBk.ri Henceforth,scopoletin may be beneficial as
aorto/vasoprotective drug in dyslipidemic ailment.
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