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ABSTRACT

The main Objective of the study isto screen the antiulcer activity of etha-
nol extract of Morinda tinctoria Roxb leaves using different experimen-
tally induced gastric ulcer modelsin rats. Gastric ulcer wasinduced inrats
by pylorusligation, 80% ethanol (1ml/ rat) and aspirin (200mg/kg). In py-
lorus ligation induced ulcer model the parameters studied were gastric
volume, free acidity, total acidity and ulcer index. Lesion index and percent-
ageinhibition of ulcer were determined in ethanol induced ulcer model and
in aspirin induced ulcer model the ulcer index was determined. In pylorus
ligation model, MTE (Morinda tinctoria extract) pretreatment caused sig-
nificant reduction in gastric volume, free acidity, total acidity and ulcer
index as compared to control group. In ethanol induced and aspirin in-
duced ulcers, MTE was effective in reducing the lesion index. The results
suggest that MTE posses significant (p<0.001) antiul cer activity. Thismay
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be the presence of flavanoid in the plant.
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INTRODUCTION

Morindatinctoria Roxb commonly caled asNuna
or manganatti bel onging to Rubiaceaeisamoderate
sized deciduoustree with spongy deeply cracked yel-
lowish bark cultivated throughout the hotter parts of
Indid¥. Theleaves of Morindatictoria Roxb aretra-
ditiondly used to curediarrhoeg, ul cerative ssomatitis,
gastropathy, wounds, gout, hernia and feverd. The
leaves arereported to posses antimicrobiad activity.

Pegptic ulcer isacircumscribed ul ceration of mu-
cousmembrane penetrating through muscularismucosa
and occurring in areas bathed by acid in stomach. The
gastric ulcer isproduced dueto abnormality in gastric
secretion or abnormal mucosal defense. Toregainthe

balance different therapeutic agentslike plant extract
areusedtoinhibit the acid secretion or to boost up the
mucosal defense mechanism. Inthiscontext, study of
thea coholic extract of Morindatinctoria Roxb against
pylorusligation, ethanol and aspirininduced ulcerswere
under takenin rat models.

MATERIALSAND METHODS

Prepar ation of extract

Thefreshleavesof Morindatinctoria Roxb were
collected from the Tampcol garden, Chennai in the
month of December 2004 and authenticated by Dr.
Jayaraman, plant anatomy and Research center,
Chennai . A voucher specimenisdepositedin our labo-
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ratory for reference. Theleaveswere shadedried, pow-
dered and extraction was carried out by continuous
percol ationin soxhlet gpparatususing 90% ethanol . The
extract was evaporated under vacuum. Theextractive
valueof thea coholic extract was (5.2%).

Animals

Maleabino ratswel ghing between 150-200g were
used for thestudy. Theanima swerehoused under stan-
dard condition of temperature (23+1°C), 12hourslight/
dark cycle and fed with standard died and water ad
libitium. Beforeperformingtheexperiment, ethical dear-
ance was obtained from Institutional Animal Ethics
Committee.

Antiulcer studies
1. Pylorusligation induced gastriculcers

Theratsweredivided into 3 groupsof each con-
sisting of 6 animalsand fasted for 48 hourswith free
access of water. Pyloric ligation was performed under
light ether anaesthesiato each animal®™. Animalswere
given normal saline (2ml/kg), MTE (300mg/kg) and
Ranitidine (20mg/kg), orally immediately after pylorus
ligation. Anima swere sacrificed after 4 hours. Thestom-
achwascarefully removed and thegastric contentswere
collected. The gastric juice was centrifuged at 3000
rpm for 30 min and the volume of gastric juice was
measured. Freeandtotd acidity inthe supernatant were
determined by titration with 0.1N NaoH and expressed
asmEq/L/100g®. Thestomach wascut opendong the
greater curvature and pinned on asoft board for evalu-
ating gastric ulcersand ulcer index was cal culated ..

2. Ethanol induced gastriculcers

Theratsweredivided into 3 groupsof each con-
sisting of 6 animalsand fasted for 24 hourswith free
accessof water. Anima sweregivennormd saline (2ml/
kg), MTE (300mg/kg) and Ranitidine(20mg/kg). 1 hour
later 1ml of 80% ethanol wasadministered to each ani-
mal(®. Animal swere sacrificed 1 hour after ethanol ad-
ministration, somachswereisolated and cut openaong
the greater curvatureand pinned on asoft board. The
length of each gastriclesion was measured and thele-
sionindex wasexpressed as sum of thelength of the
entirelesionin mm®. The percentageinhibition was
caculated.
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3.Aspirininduced gastriculcers

18 Ratswererandomly divided into 3 groups of 6
each and fasted for 24 hourswith free access of water.
Animals were given normal saline (2ml/kg), MTE
(300mg/kg) and Ranitidine (20mg/kg) orally. After 1
hour 200mg/kg of aspirinwasoraly givento each ani-
ma™. Anima swere sacrificed 4 hourslater, somachs
wereisolated and ul cer index and percentageinhibition
of ulcer wasdetermined.

Satistical analysis

Thevalues areexpressed asmean + SEM (n=6).
Dataanadysswascarried out using student’st test. Dis-
crepancieswith (p<0.05) were considered to be sta-
tigticaly Sgnificant.

RESULTS

Effect of pylorusligation induced gastriculcers

The MTE 300mg/kg treated animal sshowed ul cer
index scorevaue 1.5+0.05 whichwasstatistically S g-
nificant (p<0.001) when compared to sol vent control
group (2.2+0.034). The MTE treated group showed
significant reduced values of free and total acidity
(p<0.001)when compared to solvent control group.
Therewasaso significant reductionin gastric volume
for MTE treated groups (3.9+0.13) (p<0.001) when
compared to solvent (TABLE 1).

Effect of ethanol induced gastric ulcer

Ora administration of 80% ethanol produced gas-
tric lesions in stomach. Treatment with the extract
(300mg/kg) and ranitidine(20mg/kg) significantly
(p<0.001) protected the gastric mucosaand thelesion

TABLE 1: Effect of MTE on Pylorusligation induced gastric
ulcersin rats

. Gadtric .., Total
Design of Dose volume Free acidity acidity

treatment (ma/kd) (r/100mg) MEYH) (mEqiL)

Control
(Normal  2ml/kg

Ulcer
score

5.6+0.15 18.7+0.20 25+0.2 2.2+0.03

saline)
Ranitidine 20 2.3+0.26° 08.6+0.15% 15+0.18* 1.0+0.01°
alcoholic
extractof 300 3.9+0.13% 15.7+ 0.33%* 20 + 0.3% 1.5+0.05°
MTE

Values are mean * S.E.m. n= number of animals in each group.
Significant differences with respect to solvent control group
were evaluated by student’s-test. (3p<0.001)
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TABLE 2: Effect of M TE on ethanol induced gastriculcer in
rats

Dose % I nhibition of

Treatment L esion index
(mg/kg) ulcer
(No%);tgline) omifkg 562+ 013 -
Ranitidine 20 1.96+ 0.35% 65.12
Extract 300 245+ 0.15% 56.41

Values are mean £ S.E.M. n= number of animals in each group;
Significant differences with respect to solvent control group
were evaluated by student’s-test. (3p<0.001).

TABLE 3: Effect of M TE on Aspirin induced gagtriculcer in

rats

Dose Lesion % I nhibition of
Treatment ;
(mg/kg) index ulcer
Control
(Normal saline) 2ml/kg 2.0+ 0.89
Ranitidine 20 0.26 + 0.26% 87
Extract 300 0.67 + 0.41° 66.5

Values are mean = S.E.M. n= number of animals in each group.
Significant differences with respect to solvent control group
were evaluated by student’s-test. (3p<0.001)

index were 2.45+0.15, 1.96+0.35 respectively which
was compared with the solvent control. The percent-
age protection for the extract and ranitidine were
56.41%, 65.12% respectively against ethanol damage.

Effect of aspirininduced gastriculcer

InMTE treated group (300mg/kg) theul cer index
vaueis0.67+0.41 weresignificantly reduced (p<0.001)
when compared to solvent control (2.0+0.89) while
the ulcer index for Ranitidine treated group was
0.26+0.26 (p<0.001) the percentageinhibition of ul-
cer showed by extract and Ranitidinewere 66.5% and
87% respectively (TABLE 3).

DISCUSSION

Althoughinmost of the casestheagtiol ogy of ulcer
isunknown, itisgenerally accepted that it resultsfrom
an imbalance between aggressive factors and the
mai ntanance of mucosal integrity through the endog-
enous defensemechanism™., Toregainthebaancedif-
ferent therapeutic agentsind uding plant extractsareused
to inhibit the gastric acid secretion and to boost the
mucosal defense mechanism by increasing mucuspro-
duction.

Theanti ulcer activity of MTE wastested against
gastriclesionsinduced by pylorusligation, ethanol and
aspirin. MTE reduced the mucosal |esion induced by
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pylorusligation, ethano and aspirin. It also decreased
thetotd acidity, freeacidity and volume of gastric se-
cretions. Theseseffectsof MTE treatment on the pa
rametersthat influencetheinitiation and induction of
ulceration may consider ashighly desirable property of
antiul cerogenic agent.

Inpyloricligation, thedigestive effect of accumu-
lated gastricjuiceand interference of gastric blood cir-
culation are responsiblefor induction of ul ceration*?.
Theantiulcer activity of MTE in pylorusligation modd
isevident fromitssignificant reductionin gastric vol-
ume, freeacidity, total acidity and ulcer index. MTE
treated animal ssignificantly inhibited the formations of
pylorusligated ulcer in the stomach and a so decreased
both acid concentration and gastric volume, it issug-
gested that M TE can suppress gastric damageinduce
by aggressivefactors.

Ethanol servesasamost common ul cerogenic agent
and when givenintragastrically toratsit produces se-
vere gastric hemorrhagic erosions*®. Theethanal in-
duced gadtriclesionsismultifactorid with thedepletion
of gastric wall mucus content asone of theinvolved
factord* and this damageinduced by ethanol may be
dueto mucosal leukotrienerelease. Ethanol induced
damageto thw gastric mucosaisassociated withasig-
nificant production of freeradicalsleadingto anin-
creased lipid peroxidation and damageto the cell and
cell membranes. Accumulation of activated neutrophils
inthe gastric mucosamay bethe source of freeradi-
cag¥. Theeffective scavenging of freeradicasby MTE
maly havereduced progressive ul ceration. It also con-
tainsflavanoid®®, which reduces gastric tissue hista-
minecontent that inturn causethereductionintheul cer
index.

NSAID’Slikeaspirin, indomethacinareknown to
induce peptic ul cer by denaturing mucous glycopro-
tein” and also by decreasing prostaglandin levels
through inhibition of PG synthesis. MTE wassignifi-
cantly effectivein protecting gastric mucosaaganst as-
pirininduced ulcer inrats.

Onthebasisof present resultsit can be concluded
that antiul cer activity of Morindatinctoria Roxb could
be mainly dueto the modulation of defensivefactors
through animprovement of gastric cytoprotection, anti
secretory and partly dueto acid inhibition and freeradi-
ca scavenging activity.
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