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ABSTRACT

Plants have been used for medicine from time immemorial because they
havefitted theimmediate personal need, are easily accessible and inexpen-
sive. In the recent past there has been a tremendous increase in the use of
plant based health products in developing as well as developed countries
resulting in an exponential growth of herbal productsglobally. Herbal medi-
cines have a strong traditional or conceptual base and the potential to be
useful as drugs in terms of safety and effectiveness leads for treating
different diseases. No studies have been reported for its antiulcer activity.
Therefore, an attempt has been made to eval uate the antiul cer potential of
the ethanolic extract of Achyranthesaspera Linn.. It wasfound that ethanolic
extract of the leaves of A.aspera was active in various ulcer models in
Sprague-dawley (SD) rats. It showed gastroprotection by following the
antisecretory and cytoprotective mechanism. In anti secretory mechanism
the ethanolic extract of the A.aspera wasinhibiting thefreeand total acidin
pyloric ligated ulcer models. It was showing protection in a cohol induced
ulcer model and it also improved the depleted levels of mucin in pyloric
ligated model. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Plantshave been part of our livessincethebegin-
ning of time. We get numerous products from plants,
most of them not only good and beneficial but a so cru-
cia toour existence. Plantsarethe backboneof dl life
on earth and an essentia resourcefor human well-be-
ing. Just think about how your everyday life depends
on plants. Everything we eat comesdirectly or indi-
rectly from plants. Throughout human history, approxi-
mately 7,000 different plant species havebeen used as
food by people. Oxygen is brought to you by plants, as
abyproduct of photosynthesis. One-quarter of al pre-

seription drugscomedirectly from or are derivatives of
plants.

Gastric ulcer isan attacked area of the gastric or
duodena mucosacaused by the action of gastric acid
and decreased defensivefactors. Dueto lack of equi-
librium between gastric aggressive (acid, pepsin,
Helicobacter pylori and bile salts) and themucosal de-
fengvefactors(mainly involve mucus, bicarbonate se-
cretion and prostaglandins)®. Thereforethe modern
gpproach to control gastric ulcerationistoinhibit gas-
tric acid secretion and to promote gastroprotection for
effective hedling. Presently thisisachieved through the
useof Antacids, proton pumpinhibitors, and histamine
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H, receptor antagonists are commonly used drugs?3.
However, besidetheir therapeutic efficacies, several
incidencesof relapse, adverseeffectsand drug interac-
tions have been shown to be associated with these
drugs. H_-receptor antagonists or the irreversible
H*K*ATPaseinhibitorspopul arly referred to as proton
pump inhibitors (PPIs). But they show drug interac-
tionsand incidenceof relgpses. In order to avoid these
adverse effects, herba molecul es obtained from plant
extracts are one of the preferable sourcesasthey are
proved to be safe, clinically effective and more eco-
nomic.

Thusin order to overcomethesedrawbacksinves-
tigation has been extended for the search of new and
novel moleculesfrom plant sourceswhich can show
better protection and lesser rate of incidence of rel gpse.
Hence, research has been focused on search for new
anti-ulcer moleculesfrom medicinal plantsasthese
moleculesaremorerelevant toliving systemand al-
ready have definite biologica functionsand thus, may
have fewer side effects. As a part of anti-ulcer drug
discovery programsof our lab severd Indianmedicind
plantsincluding Terminalia chebula® and Xylocar pus
granatun’® have been reported to possess anti-ul cer
activity.

MATERIALSAND METHODS

Plant material

Leaves of Achyranthes aspera Linn. (1.0 Kg.)
were collected from Lucknow, Indiaand wasauthenti-
cated by Botany Department of the Lucknow Univer-

Sty.
Extraction fractionation and isolation of compounds

Theair dried leaves (1.0 Kg.) were powdered and
percolated in 95% ethanol at room temperaturefor 24
hours, filtered and the processwasrepested four times.
All theextractsweremixed andfiltered. Mixed ethanolic
extract was concentrated under reduced pressure be-
low 50°C in arotavapour to a green viscous mass,
whichwasdried under high vacuumfor 2 hoursto re-
movethelast traces of the solvent. Weight of thedried
ethanolic extract 21.5g. whichwas used for the screen-
ing againgt different gastric ulcer models.
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Experimental animals

Sprague Dawley rats of either sex, weighing 180-
200g were housedin € evated floor mesh cagesto pre-
vent coprophagy and werekept in environmentadly con-
trolled rooms (temperature 25+2°C and 12 hours light
and dark cyclerotation). All experimental protocols
weregpproved by our Institutiona Ethica Committee
following the guiddinesof CPCSEA (Committeefor
the Purposeof Control and Supervision of Experiments
onAnimals) which complieswith International norms
of INSA (Indian National ScienceAcademy).

Drugsand chemicals

All chemica swereobtained from Sgma(St. Louis,
MD, USA). Except Sucrafate, it was obtained from
Meranani Pharmaceuticas, India

Dose selection and its schedule

Theextract of A. asperawasgiven ordlytoratsat
different doses (100, 200 and 400mg/kg, p.o., b.w.)
aswdll asreference drugsomeprazole (Omz) (10 mg/
kg) and sucrafate (SUC) (500 mg/kg) were prepared
in 1% carboxymethyl cellulose (CMC) assuspension
and administered orally at adose of 1ml/200g of body
weight, 45 min. prior to exposure of ulcerogens. Ani-
malswerefasted for 16 hrs. before ul cerogens expo-
sureand weredivided into three groups, (n=6).

Group | (control)

Control group of anima sweretrested with vehicle
(1% CMC), 45 min. beforeto exposure of ulcerogens
totheanimals.

Group Il (A. asperaextract treated)

Anima sweretreated with active dose of A.aspera
(20 mg/kg, p.0.), 45 min beforeto theinduction of gas-
triculcerinall ulcerationmodels.

Group I (referencedrugtreated)

Third group was sub categorizesinto further sub-
groups based on sel ection of models.

EFFECT OFA.ASPERAIN
GASTROPROTECTION

Coldrestraint induced gastriculcer (CRU)
Incold restraint stressmodd, al theanimaswere
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treated with extract of A. aspera for 45 min.,before
subjected to ul ceration. For reference drug omeprazole
(Omz), same procedure were followed In CRU al
groupswereimmobilized in restraint cage and kept at
4°Cinanenvironmental chamber™. After two hours,
animal swere sacrificed and stomachswere observed
and scored under M agnascopefor ulcers.

Alcohol induced gastriculcersmode (AL)

Chilled absolutea coholsweregiven oraly tothe
rats (1ml/200g, body weight). for induction of gastric
ulcer® Acyranthes aspera and sucrafate (SUC) were
administered 45 minutesbeforea cohol treatment. After
1 hour of acohaol administration, animal swere sacrificed
and somachswere cut open dongthegreater curvature
to observethegastric les onsgppearing ashemorrhagic
bandsd ongthemucosd ridgesof thestomach. Lengths
of thelesionswere measured using Biovisimage ana
lyzer softwareand summated to giveatota lesion score.

Aspirininduced gastriculcer modd (AS)

Extract of the A.aspera and reference drug
omeprazole (Omz) were administered 45 min. before
thetrestment of aspirin (150 mg/kg body weight). Ani-
malsweresacrificed after 5 hoursof aspirin trestment
and the stomachswere dissected out, incised dong the
lesser curvature and thelesionswere scored®.

Pyloricligation induced gastriculcer model (PL)

Extract of the A.aspera and omeprazole (Omz),
givenoraly before45 min. of ulcer induction. Pyloric
ligation was done under chlora hydrate anasthesia
(300mg/kg, i.p.)°. After 4 hrs., animal swere sacri-
ficed and stomachswere dissected out. Lesionswere
scored and gastric fluid was collected and used for es-
timation of gastric secretionand mucinlevel.

Gastric secretion study

Freeandtotal acidity was measured from the col-
lected gastricjuice by titrating against 0.01N NaOH,
using phenol phthalein asan indicator and expressedin
termsof pequiv./ml™. Mucinlevel ingastricjuicewas
guantified as per method reported earlier*,

Ulcer scoring

M agnascope (5X magnification) were used for ul-
cer scoring after induction of ulcer via different
ulcerogens. Ul cerswere scored According to method
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reported earlier™. Theseverity and intensity of thele-
sonsweregraded asfollowing:

Shedding of epithdium=10

Petechial and frank hemorrhages= 20

Oneor two ulcers=30

Morethan two ulcers=40

Perforated ulcers=50.

Satistical analysis

All vauesshowninthefiguresand tablesrepresent
themeans= S.E.M. Statistical analysis was performed
with Prism version 5.0 software using one-way anay-
sisof variance (ANOVA) followed by Dunnett’s mul-
tiple comparison test. P<0.05 was considered to be
statistically significant (p<0.001 =*** p<0.01=**,
p<0.05=*).

RESULTS

Effect of extract of theA.asperaon cold restraint
induced ulcer model inrats

Administration of the extract of the A.aspera at
graded doses of 100, 200 and 400mg/kg, p.o. exhib-
ited 24.5%, 50.0% and 52.5% protection respectively
whichindicated antiul cer potential of thiscompounds
(Figurel).

Effect of extract of theA.asperaon alcohol induced
ulcer model inrats

Theextract of the A.aspera showed sgnificant anti-
ulcer activity against ethanol induced ul cer showing
68.51% protection whereas the reference drug,
sucrafate (SUC), showed 65.50% protection as de-
pictedinFigure2and 3.

Effect of extract of theA.asperaon aspirininduced
ulcer model inrats

The extract of the A.aspera showed 48.5% pro-
tection in aspirin induced ulcer model, whereas
omeprazol e showed 37.5% protection in comparison
to control asshowninFigure2.

Effect of extract of theA.asperaon pyloricliga-
tion induced ulcer mode in rats

The extract of the A.aspera was aso observed
againg pyloricligationinduced ulcer model in SD rats
whereit showed protection of 50.0% whereasrefer-
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B8 AA (200mg/kg)
B3 Omeprazole (10mg/kg)

100+

% Protection (in comparison to control)

CRU model

Figurel: Effect of graded doseof theextract of the A.aspera
(AA) and reference drug omepr azole (Omz) on per centage
protection of ulcer against cold restraint induced gastric
ulcer modelsinrats. Data expressed asmean of % protec-
tion of AA and referencedrugsafter ulcer induction + S.E.M.
Satigtical analysiswasdoneby oneway ANOVA followed by
Dunnett’s Multiple Comparison Test. *Statistically signifi-
cant at P<0.05and **P< 0.01, in comparison to control. n=
6in each group

ence drug omeprazol e (Omz) showed 62.5% protec-
tion (Figure2).

Effect of extract of theA.asperaon gastric secre-
tion

Asshownin TABLE 1 and Figure4, trestment with
the extract of the A.aspera at a dose of 200 mg/kg

AA

Control
Figure3: Effect of theextract of the A.aspera (AA) and r efer encedrugs Sucr alfate (SUC) on per centage protection of ulcer
agains alcohol induced gastric ulcer modelsin rats. Satistical analysiswasdone by oneway ANOVA followed by dunnett’s
multiplecomparison test. *statistically significant at P<0.05and **P< 0.01, in comparison to control.n=6in each group
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Bl AA (200mg/kg)
E3 Sucralfate (500mg/kg)
B3 Omeprazole (10mg/kg)

AL

PL AS

% Protection (in comparison to control)

Figure 2 : Effect of the extract of the A.aspera (AA) and
referencedrugs Omepr azoleand Sucralfate (Omzand SUC)
on per centage protection of ulcer against alcohol, pyloric
ligation and Aspirin induced gastric ulcer modelsin rats.
Satigtical analysswasdoneby oneway ANOVA followed by
Dunnett’s Multiple Comparison Test. *statistically signifi-
cant at P<0.05and **P< 0.01, in comparison tocontrol.n=
6ineach group

body weight significantly reduced the free acidity by
19.78% and total acidity by 15.23%. Reference drug
omeprazolesignificantly reduced the free acidity by
57.36% andtota acidity by 53.71%. Ontheother Sde,
theextract of the A.asperaincreased themucin secre-
tion by 51.39% in comparisonto control (TABLE 1).
Whereasreference drug omeprazoleincreased 47.43%
incomparisonto control.

SUC
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Pyloric Ligation Model
Figure4: Effect of theextract of the A.aspera (AA) and r efer encedrugs Omepr azole (Omz) on freeacidity against pyloric
ligation induced gastric ulcer modelsinrats. (a) Effect of theextract of the A.aspera (AA) and referencedrugs Omeprazole
(Omz) ontotal acidity againgt pyloricligation induced gastric ulcer modelsinrats. (b) Effect of theextract of theA.aspera
(AA) and reference drugs Omeprazole (Omz) on mucin contentsagainst pyloricligation induced gastric ulcer modelsin
rats. (c) Satistical analysiswasdoneby oneway ANOVA followed by Dunnett’s Multiple Comparison Test. *statistically
significant at P<0.05and **P< 0.01, in comparison to control. n =6in each group

TABLE 1: Effect of theextract of theA.aspera (AA) and omepr azole (Omz) on freeacidity, total acidity and mucin contents
in pyloricligation model (n=6in each group)

reatment Freeacid pequiv./ml  Total acid pequiv./ml Mucin pg/ml
Control 45.5+6.09 57.23+4.81 419.7+87.23
Ethanol extract of A. aspera (AA) (200 mg/kg) 36.50+7.41* 48.51+9.37 863.51+106.47**
Omeprazole (10mg/kg) 19.40+2.73%* 26.49+2 .58%* 798.48+95.31*

theancient times, Indiais one of the seventeen mega
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A.aspera (AA) hasbeen studied against various ul cer
modelsin order to eval uateitsmechanism of actionin-
volvedin prevention of gastric ulcer.

We performed adose dependent anti-ul cer study
of the extract of the A.aspera (AA) in CRU model.
Theextract of the A.aspera (AA) exhibited significant
protection in a dose dependent manner in the CRU
model, with maximum protection observed at 200mg/
kg, p.o. CRU isawell-accepted model for theinduc-
tion of gastric ulcers, inwhich peripheral sympathetic
activation and increased acid secretion play important
roles,

To check the antisecretory ability of the extract of
the A.aspera (AA) we perform the pyloric ligation
model. In pyloric-ligated model gastricacidisanim-
portant factor for the genesis of ulceration ™, Inthis
model, auto-digestion of mucosaby gastricacid results
inthe development of ulcerd®™. A. aspera(AA) sig-
nificantly reduced free and total acidity inthismode,
which suggestsitsanti-secretory potency.

The extract of the A.aspera (AA) exerted apro-
tective effect against ethanol-induced gastric lesons.
Ethanol damagesthesuperficid epithelid layersandin-
hibitsthe release of mucosal prostaglandinsand de-
presses the gastric defensive mechanismg*®. The ex-
tract of the A.aspera (AA) appear to support the gas-
tric mucosa defenseindicating the cytoprotective po-
tentids.

Furthermore, to shore up the cytoprotective ability
of theextract of the A.aspera (AA) we check the mu-
cinlevd inpyloricligation modd and protection against
ethanol induced ulcer model incomparisonwiththeref-
erencedrugs. Tofurther substantiatethe cytoprotective
potency of theextract of the A.aspera (AA), itseffect
against NSAIDsinduced ulcer model was explored.
Studiessuggest that NSAIDsinduce ulcersthroughtheir
effect on cyclooxygenase enzymeleading to reduced
prostaglandin production and increasein acid secre-
tion™>17, Our result demonstrated that the extract of
theA.aspera (AA) sgnificantly increased gastric mu-
cinlevel and exerted significant protectionin ethanol
and aspirininduced gastriclesonsinrats.

Though different biologicd activitiesof theextract
of the A.aspera (AA) have been reported earlier but
anti-ul cer mechanism of the extract of the A.aspera
(AA) hasnot been reported. Our study isthefirst of its

kind to establish the anti-ul cer potential of A. aspera
(AA).
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