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ABSTRACT

Present study concerns with the evaluation of g@sttective effects of ethanolic and aqueous etdrad
Tabernaemontana divaricata leaves against ethar@l/ldspirin and indomethacin induced gastric mudadspury
in rats. Different groups of rats in each model véreated with ethanolic (TDEE) and aqueous exrd€DAE) of
Tabernaemontana divaricata leaves at the test dos&60, 200 and 400 mg/kg, p.o. and standard dmegprazole
(20 mg/kg, p.o.). Both the extracts of Tabernaearmmt divaricata leaves have provided a significant
gastroprotective effects which has been confirmeddiermining and comparing the ulcer index in &g group
with vehicle control group. The ulcer index in tiest group (treated animals) was found to be sigguittly less in
all the models compared to vehicle control animalsiong the extracts, TDEE at higher dose i.e. 4§kg) p.o.
was found to have a significant gastroprotectivieas$ in all the models, further, which has beenficmed by a
significant decrease (P < 0.001) in ulcer indextie test groups which is comparable to standardydsmeprazole
(P < 0.001). Thus the present study supports tlagitional folklore claim and reveals that the leavef
Tabernaemontana divaricata possess Gastroproteatitigity.

Keywords: Gastroprotectivelabernaemontana divaricatameprazole, ulcer, ulcer index and extracts.

INTRODUCTION

For more than a century, peptic ulcer is one ofrtiest common gastrointestinal diseases which haee b major
cause of morbidity and mortality [1, 2]. Pepticers, also known as “ulcus pepticum” are a commsaorder of the
entire gastro intestinal tract (GIT) which is expdto gastric acid and pepsin and occurs maintiigrstomach and
the proximal duodenum [3].

The etiology of peptic ulcers is not exactly knofawt it may be develop due to an imbalance betwegneasive
factors such as hydrochloric acid (HCI), pepsinktgrienes (LTs), refluxed bile, reactive oxygeraps (ROS),
H.pylori and the defensive factors such as gastric mudgis,rhucosal blood flow and high mucosal turnovee ra
that work towards maintenance of mucosal inteddt$] and bicarbonate secretion, surface activespholipids,
prostaglandins (PGs), nitric oxide, and innatestasice of mucosal cells [6].

Agents currently available for the treatment oftgedulcers includes antacids (systemic and noesytt) and act
by either reducing gastric acid secretion suchHasblockers, anti muscarinic agents, proton puntgbitors,

acting as physical barriers such as colloidal btbm, sucralfate, subcitrate or increasing the mscand
bicarbonate secretion such as prostaglandin anedogarbenoxolone [7]. Even though these agentsffaetive in

healing of gastric ulcers and reduced the morbidhtgs, but produce many adverse effects suchlagsseeof the
disease, and expensive too [8,9]. Considering thmvea facts there is an urgent need to develop soovel

therapeutic agents which may have less adversetgffetreating the ulcers.
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Herbs are a rich source of therapeutically actireciples possessing several antioxidants. Aboetsfhas widen
the interest in identification and scientific valttbn of therapeutically active agents that havenbesed as
traditional folklore medicines in the treatmentgafstric ulcers and related diseases.

Tabernaemontana divaricaf@&amily: Apocynaceae, synonyBErvatamia coronaria) shrub or small tree, usually
glabrous, distributed in tropical countries as edga plant and found in Konkan, North Kanara, Westghats in
Malabar, throughout North India and Travencore-120. In traditional medicind abernaemontana divaricata
used to treat various diseases like ulceration,itmogn epilepsy, abdominal tumours, eye infectidnactures, fever,
headache, inflammation, mania, oedema, leprosyrheia [13]. It is also used as anthelmintic, améryensive,
aphrodisiac, emmenagogue, purgative, remedy agpoisbns and tonic to the brain, liver and splebs, [15].
Therapeutically active constituents from divaricatainclude alkaloids, terpenoids, steroids, flavonpi@snins,
phenyl propanoids, phenolic acids etc. Considethmy traditionally reported activity associated witlte plant
Tabernaemontana divaricat@rD), it was planned to study the gastro protective ¢dfedf leaves extract (viz:
ethanolic and aqueous).

MATERIALS AND METHODS

Plant material

The leaves offabernaemontana divaricatdf D) were collected in January, 2010, from BhopalP., India. The
plant was identified and authenticated by Dr. D.Avila, Deputy Director, National Botanical Reseahastitute,
Lucknow, India, and a voucher specimen No. Tit/NEBRF/141/2009 was deposited in Department of
Pharmacognosy and Phytochemistry, TIT-PharmacypBho

Preparation of extract

The leaves were dried in shade and stored at 3&Wdered, passed through sieve no.40. The driedi@mad
leaves of TD (500g) were first defatted with Pedtoh Ether (60- 80°C) and later extracted with ephamd
distilled water separately by maceration for 5 dafser completion of the extraction, the solverasnemoved by
distillation and concentrataéd vaccuo(40°C) to yield ethanolic and aqueous extract retbpaly.

Preliminary phytochemical screening of TD

The preliminary phytochemical investigation wasrieal out with ethanolic and aqueous extracts ovdeaofT.
divaricata for qualitative identification of phytochemical agituents. Phytochemical tests were carried out by
standard methods [16-17].

Animals

Male wistar rats weighing 200+20 g were providedthsy animal house of TIT Pharmacy, Bhopal, from staek
originally purchased from, National Institute of ttion, Hyderabad, India. Animals were made avad#awith the
standard animal feed and water supgdlylibitumbefore the experiments. The animal studies wepeoaed by the
Institutional Animal Ethics Committee (Reg. no. 83Y04/CPCSEA), New Delhi, India. For each experitak
study rats were starved for 24h with access toneathy.

Drug and chemicals
Indomethacin (Torrent Research Centre, Gandhinagtrgnol, HCI LR, aspirin (Himedia Laboratoriesymbai)
and omeprazole (Kopran Pharma Ltd. Mumbai) were urs@resent study.

Acute toxicity study

Acute toxicity study was carried out for the extsaof TD following Organization of economic co-opton and
development (OECD) guidelines (OECD guideline, 20B]. The extract was dissolved in distilled wate a
dose of 2 g/kg body weight and orally administetedovernight-fasted, healthy rats (n = 6).The afsmaere
observed continuously for 24 h for mortality.

Ethanol/ HCI induced gastric ulceration in rats Gastric cytoprotection methods)

Gastric cytoprotective effects dfabernaemontana divaricatwas evaluated by ethnol/HCI induced ulceration
model in rats. Starved rats with free access t@mwaere treated with different dosesTofdivaricata(100, 200 and
400 mg/kg, p.o.). Group | was kept as vehicle ainft0 ml/kg, normal saline) while group Il wasated with
omeprazole (20mg/kg, p.o.) a standard drug. Gtbup were treated with ethanolic extract ©f divaricataleaves
(TDEE) (100, 200 and 400 mg/kg, p.o.) and group-WIII with aqueous extract of. divaricataleaves (TDAE)
(100, 200 and 400 mg/kg, p.0.). One hour aftercthgy administration the animals received 1ml of iatune of
70% alcohol+5% HCI as ulcerogenic agent. The arimare sacrificed 1 h after the ulcerogenic dose of
ethanol/HCI mixture by cervical dislocation. Thersich removed, cut opened along the greater cuevatashed
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with normal saline and observed for the severitthefulcers. Ulcer index and % ulcer protectionengalculated by
using the methods described earlier [19, 20].

(Ulcer index of control group - Uldedex of treated group)
Percentage protection = x 100
Ulcer indefcontrol group

Acetylsalicylic acid (ASA) induced gastric ulcer

24 h fasted rats were treated with following treatinschedule as: Group | received 10 ml/kghofmal saline
(control group), group Il , Omeprazole (20 mg/kghaveight, p.o.)Group IlI- V, ethanolic extract of. divaricata
leaves (TDEE) (100, 200 and 400 mg/kg, p.o.) armugrVl — VIII with agueous extract of. divaricataleaves
(TDAE) (100, 200 and 400 mg/kg, p.o.). One houed@&00mg/kg per oral of Acetyl salicylic Acid (Asim) was
administered as an ulcerogenic agent. The animats sacrificed 4 h after Aspirin dosing; stomachs weamoved
and observed for percent protection of ulceratstadns [3, 21, 22].

Indomethacin induced gastric ulcer

Male Wistar rats Z00+20g) were deprived of food for 24 h with free accessvater prior to the experiment. In
indomethacin induced gastric ulceration method @rowas kept as vehicle control (10 ml/kg, nornaire) while
group Il was treated with omeprazole (20mg/kg, )p.a.standard drug. Group llI- V were treated wdthanolic
extract ofT. divaricataleaves (TDEE) (100, 200 and 400 mg/kg, p.o.) amdig®Vl — VIl with aqueous extract of
T. divaricataleaves (TDAE) (100, 200 and 400 mg/kg, p.o.) follagvl h before administration of 20 mg/kg per
oral of indomethacin. Six hour after indomethacuménistration the animals were sacrificed, theionsach
removed and examined for ulcer protection [19, 23fer score: the numbers of ulcers were countadgus
magnifying lenses. Each ulcer was then measureld aviternier caliper to assess the diameter. Uludex was
determined by scoring method of Suzuki et al. [24].

Statistical analysis
The results are expressed as mean = S.E.M. Damamalyzed using one-way analysis of variance (AXDafter
Tukey’s multiple comparison test. P < 0.05 was wered statistically significant in all the cases.

RESULTS AND DISCUSSION

Preliminary phytochemical screening of TD
Phytochemical screening of TD revealed the presefatkaloids, tannins, resins, proteins, aminasgcflavonoids,
saponins, phenols, glycosides, steroids, tri-tesjakmn

Effect of Tabernaemontana divaricata on Ethanol/ HCI induced gastric ulceration in rats

The ethanolic and aqueous extract of leaveBabiernaemontana divaricateas evaluated for cytoprotective action
against ethanol/HCI induced ulceration in rats. €sevulceration is produced after the oral admiaiigin of
ethanol/HCI and pretreatment of rats withbernaemontana divaricaextracts (viz: ethanolic and agueous) offer a
better protection against Ethanol/HCI induced @gagitcerationas compared to the control group. TDEE dose
dependently reduced the incidence and severityladration in ethanol/HCI induced ulcer model anfedd a
percentage protection of 29.15, 38.99 and 46.71 ¥49@, 200 and 400 mg/kg respectivelble 1). Among the
extracts of TD, TDEE offered a better protectioantiTDAE when compared to standard drug omeprazlke (
0.001, 52.27 %) while TDAE shows its maximum ggstotective effect at higher dose only i.e. 400 rgg/&.86+
1.05, 25.48%, P<0.05).

Table 1: Effect of Tabernaemontana divaricata on Ethanol/ HCI induced gastric ulceration in rats

Group Treatment Dose Ulcer index (mean £ SEM) % Prtection

Group | Control(normal saline) 10 ml/kg, p.o. 548.75

Group Il Omeprazole 20 mg/kg, p.o. 2.48 £ 1.75%* 2.57
100 mg/kg, p.o. 3.67 £1.75* 29.15

Group IlI-V TDEE 200 mg/kg, p.o. 3.16 + 1.65* 38.99
400 mg/kg, p.o. 2.76 £ 0.14%* 46.71
100 mg/kg, p.o. 4.17 +0.50" 19.49

Group VI-VIIl  TDAE 200 mg/kg, p.o. 4.00 + 2.05° 22.77
400 mg/kg, p.o. 3.86 + 1.05* 25.48

Values are expressed as mean =S.E.M. (n = 6).rUhetex calculated as compared to control grotimot significant P > 0.05," P < 0.001,”
P <0.01,” P < 0.05 (One-way ANOVA followed by Tukey’s posttest).
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Effect of Tabernaemontana divaricata on Aspirin (ASA) induced gastric ulceration in rats

The results for the study dafabernaemontana divaricatieaves extracts (viz: ethanolic and aqueous) @irias
induced ulceration are depictedTiable 2 Tabernaemontana divaricataaves extracts at higher dose significantly
reduced the ulceration produced by aspirin. Thenals treated with TDEE and TDA& higher doses i.e. 400
mg/kg significantly decreases the ulcer index 80k 0.36 (P < 0.001) and 2.52 0.12 (P < 0.05) respectively
when compared with diseased control rats. TDEBeatbse of 400 mg/kg afforded 36.21 % (P < 0.0@djegtion
against the ulcer, which is comparable to Omepeagd0 mg/kg, p.o.) exhibiting 45.83 % (P < 0.00i9tpction
against aspirin induced gastric ulceration. Thu3,ekhibits a dose dependent protection againsuliter induced
by aspirin.

Table 2: Effect of Tabernaemontana divaricata on Aspirin (ASA) induced gastric ulceration in rats

Group Treatment Dose Ulcer index (mean + SEM) % Protection
Group | Control(normal saline) 10 ml/kg, p.o. 3405
Group Il Omeprazole 20 mg/kg, p.o. 1.69 £ 0.7*** .43
100 mg/kg, p.o. 2.68 +0.87* 14.10
Group IlI-V TDEE 200 mg/kg, p.o. 248 +0.77* 20.51
400 mg/kg, p.o. 1.99 + 0.36%** 36.21
100 mg/kg, p.o. 299 +£0.7¥ 4.16
Group VI-VIIl  TDAE 200 mg/kg, p.o. 297 £0.34°¢ 4.80
400 mg/kg, p.o. 252 +0.12* 19.23

Values are expressed as mean =S.E.M. (n = 6).rlthckex calculated as compared to control grotimot significant P > 0.05," P < 0.001,”
P <0.01,” P < 0.05 (One-way ANOVA followed by Tukey’s posttest).

Effect of Tabernaemontana divaricata on Indomethacin induced gastric ulceration in rats

Animal pretreated witlTabernaemontana divaricatieaves extracts (TDEE and TDAE) exhibits gastrogrtive
effects against the indomethacin induced ulceraggrcompared to control animals. Among the exdratfD, the
protection was statistically significant in TDEEak the test doses viz. 100, 200 and 400 mg/kgA®633.42 and
48.03 % respectively). Omeprazole (20 mg/kg) offesiesignificant protection (64.88 %, P<0.001) as\cared to
control group Table 3) while TDAE showed its maximum gastroprotectivdeef (ulcer index 2.45+ 0.7,
percentage protection 31.17 ®%< 0.01) at higher dose i.e. 400 mg/kg. Thus TD acts imgeddependent manner
in indomethacin induced ulceration.

Table 3: Effect of Tabernaemontana divaricata on Indomethacin induced gastric ulceration in rats

Group Treatment Dose Ulcer index (mean £ SEM) % Protection

Group | Control(normal saline) 10 ml/kg, p.o. 3.56 £ 0.6

Group Il Omeprazole 20 mg/kg, p.o. 1.25 + 0.5%+* .88
100 mg/kg, p.o. 2.62 +0.4* 26.40

Group -V TDEE 200 mg/kg, p.o. 2.37 + 0.5 33.42
400 mg/kg, p.o. 1.85+0.7%* 48.03
100 mg/kg, p.o. 3.00 £ 0.4 15.73

Group VI-VIIl  TDAE 200 mg/kg, p.o. 2.97 +0.78° 16.57
400 mg/kg, p.o. 245+ 0.7+ 31.17

Values are expressed as mean =S.E.M. (n = 6).rlicex calculated as compared to control grotimot significant P > 0.05,” P < 0.001,”
P <0.01," P < 0.05 (One-way ANOVA followed by Tukey’s pasttest).

The results of TD leaves extracts obtained are emafyle to standard drug and the most significesulte by both
TDEE and TDAE along with standard and control sepicted inFigure 1.

Figure 1: Histological section of rat's stomach shaing ulcer lesions

(A) Gastric mucosa of control rats showing severelceration.
(B) Gastric mucosa of Omeprazole group showing legstense ulceration.
(C) Gastric mucosa of TDEE treated group showing ntil ulceration.
(D) Gastric mucosa of TDAE treated group showing I&s ulceration.

From thefigure 1 it has been ascertained that the Omeprazole dreats shows normal mucosa. Among the
extracts of TD, TDEE have a prominent role as gpsttective agent compare to TDAE.
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Tabernaemontana divaricatieaves extractsvere evaluated for its gastro protective effectspleying asprin,
alcohol/HCI and indomethacin induced ulcer modefgcty represent some of the most common causesstifiga
ulcer in humans.

Many factors and mechanisms have been involvedhhituence gastric ulceration and causes the igastucosal
damage. In the present study different models h&esm used to induce gastric ulcer involving, démhedf gastric
wall, mucin mucosal damage induced by non-stercgahti-inflammatory drugs and free radical product[@5].
NSAID’s like indomethacin and aspirin inhibits ptaglandin synthesis thus causes gastric mucosahgkarhy
decreasing prostaglandin levels [26]. The effecetbinolic extract ofTabernaemontana divaricatff DEE) was
significant in protecting gastric mucosa againgiras and indomethacin induced ulcers at all trst thoses.

Ethanol/HCI increases superoxide anion, hydroxgliaa production and lipid peroxidation in the gasmucosa
and also reacts with most of the cell componentsaiher reactive metabolites [27]. This result iatauctural and
functional changes in cells that eventually cagsdgsgmnced oxidative damage.

Ethanol/ HCI and NSAID’s are responsible for cwetluctive damage in the gastric mucosa of rat§. [28
Tabernaemontana divaricatevas found to be effective against both the mod&sethanol/ HCI and NSAID’s
induced ulceration, thus, exhibiting a cytoproteztaction.

Results of the study revealed cytoprotection asmiagor mechanism responsible for the anti-ulceivigt of
Tabernaemontana divaricatexhibiting significant anti-ulcer effects but nitite antisecretory effect. Though the
exact active constituent has not been reveled whithy responsible to have the anti-ulcer effects of
Tabernaemontana divaricataut various studies done in the past supportsntr@lvement of flavonoids as an anti
ulcerogenic agent in various experimental modelgadtric and duodenal ulcer. Thus the study estaddi a
significant antiulcer and cytoprotective effect Bbernaemontana divaricatleaves extract. However, further
studies are required to establish its exact modeidn and the active principles involved in itgialcer effect.

CONCLUSION

Our findings confirmed the gastroprotective activif Tabernaemontana divaricatapecifically TDEE. From the
study it may be concluded that the test drug carepiaced as an alternative agent in preventingtegading the
ulcer. However, further studies are needed to ewalthe safety profile of the plant as safe anthfieutic antiulcer
agent.
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