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ABSTRACT

Verbena bonnariensis is concerned in sustaining the gastric mucosal in-
tegrity in gastric ulcer disease. However, therole of V. bonnariensisisnot
clear in this activity. The present study was designed to explore the ef-
fects of V. bonnariensis on gastric mucosal damage following gastric ul-
cer disease | n this study, the gastroprotective mechanism of V. bonnariensis
was investigated. The extract and fractions of this plant were evaluated
against cold restraint (CRU), aspirin (AS), alcohol (AL) and pyloricliga
tion (PL) induced gastric ulcer modelsin rats. Potential anti-ulcer activity
of V. bonnariensiswas observed against CRU (50.00%), AS (37.50%), AL
(69.50%), and PL (50.00%) induced ulcer models. The standard drug
omeprazole (10mg/kg, p.o.) showed 77.34% protectionagainst CRU, 58.50%
against AS and 69.42% against PL induced ulcer model. Sucrafate, an-
other standard drug (500 mg/kg, p.o.) showed 62.50% protection in AL
induced ulcer model. It significantly reduced free acidity (23.15%), total
acidity (10.59%) and upregul ated mucin secretion by 40.86% respectively.
Conclusively, V. bonnariensis was found to posses anti-ulcerogenic ac-
tivity which might be due to its anti-secretory activity and subsequent
strengthening of the defensive mechanism. This study is the first of its
kind to show significant anti-ulcer effect of V. bonnariensis. Therefore it
could act as a potent therapeutic agent against peptic ulcer disease.
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INTRODUCTION

Themajor breakthrough inthe search for alterna-
tiveapproachesfor Gastric ulcer disease (GUD) treat-
ment isthe discovery of the protectiveinfluences of
Verbenain GUD. Gastric ulcer disease affectsalarge
population of theworld. Which occur dueto animbal-
ance between offensive (acid, pepsin and Helicobacter
pylori) and defensive (mucin, prostaglandin and bicar-

bonate) factors. Consequently reduction of gastricacid
production aswell asreinforcement of gastric mucosal
protection has been the major therapeutic approaches
of peptic ulcer diseasg™. A number of anti-ulcer drugs
including proton pump inhibitors (PPI) and H, receptor
antagonigtsareavailablefor thetreatment of GUD, but
clinical evaluation of thesedrugshasshown incidence
of relapse, side effectsand druginteractions. Thishas
been therationd efor the devel opment of new anti-ul-
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cer drugsand thusthe search for novel moleculeshas
been extended to medicind plantsthat can offer better
protection and decrease rel apses.

Several Indian medicinal plant species like
Allophylus serratus®, Desmodium gangeticun®,
Ocimumsanctum®, Xyl ocar pus granatum, etc. have
been reported to possess anti-ul cer activity. Sudieson
different biological activitiesof C. roseusingenerd are
also available. But thereislessinformation available
regardingitspharmacol ogica effect on thegastrointes-
tinal system. Keeping thesefactsin considerations, we
have assessed the anti-ul cer activity of the plant spe-
cies, Verbena bonnariensis.

The purpose of the present study, however isto
evaluate the anti-ulcerogenic effect of the V.
bonnariensisagainst different experimenta gastric ul-
cer modelsinratsand a so to identify the active con-
stituentsresponsiblefor these gastroprotective effects.

MATERIALSAND METHODS

Plant material

Plant was collected from the Indian gardensand
was authenti cated by the botany division of the Insti-
tute. The voucher specimen of the plant has been pre-
servedinthe herbarium of the Botany divisonwiththe
code number 1766.

Extraction/fractionation procedure

The shadedried leaves (500 g) of the plant were
powdered and extracted with 95% ethanol four times
(4x1.0lit). Combined extract wasfiltered and concen-
trated under reduced pressureto agreen viscous mass.
It was again dried under high vacuum to removelast
tracesof the solvent (21.5 g). Thisethanolic extract has
been used for antiul cer activity.

Experimental animals

All experimenta protocol swere approved by our
Indtitutiona Ethica Committeefollowingtheguiddines
of CPCSEA (Committeefor the Purpose of Control
and Supervisonof ExperimentsonAnimals) which com-
plieswith Internationa normsof INSA (Indian Nationa
ScienceAcademy). Adult Sprague Dawley ratsof ei-
ther sex, weighing 180-200g were housed in raised
bottom mesh cagesto prevent coprophagy and were
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kept in environmentally controlled rooms (25 + 2°C,
12 hourslight and dark cycle). Animalswerefed with
standard laboratory food pellets and water was pro-
vided ad libitum.

Materials

Sucrafate was obtained from Meranani Pharma-
ceuticals, India, whereasomeprazol e and other chemi-
cdswereobtanedfromM/s. SgmaChemicds, S Louis,
MO, USA.

Treatment schedule

Ethanol extract of V. bonnariensis(100 mg/kg) and
omeprazole (Omz) (10 mg/kg) and sucrafate (SUC)
(500 mg/kg) were prepared in 1% carboxymethyl cel-
lulose (CM C) assuspension and administered orally
45 minsprior to exposure of ulcerogenstotheanimals
at avolumeof 1ml/200g of body weight. All animals
weredeprived of food for 16 h before ul cerogens ex-
posure and were divided into threegroups, (n=6).

1. Control group of anima sweretrested with vehicle
1% CMC.

2. Graded doses of ethanol extract of the plant (50,
100 and 200 mg/kg, p.0.) weretested againgt Cold
restraint ulcer (CRU) model to identify the effec-
tive dose and sel ected for further studiesin other
ulcer models.

3. Experimental group wastreated with standard anti-
ulcer drugssuchasOmz (10 mg/kg, p.o.) in (CRU),
aspirin (AS), pyloricligation (PL) and SUC (500
mg/kg, p.o.) inAlcohol (AL) induced ulcer modd.

Anti-ulcer studies
(a) Cold restraint induced gastric ulcer (CRU)

Animaswere subjected to cold restraint stress af-
ter 45 mins of treatment with Verbena (100 mg/kg)
and Omz. All theanimal swereimmobilized inrestraint
cageand kept at 4°Cinan environmental chamber(9l,
Two hourslater the anima swere sacrificed and stom-
achs were observed and scored under Magnascope
for ulcers.

(b) Aspirin induced gastriculcer modd (AS)
Aspirinat adose of 150 mg/kg was administered
toinduce ul cer after 45minsof treatment of ethanol ex-

tract of the plant and Omz. Theanima swere sacrificed
5 hoursafter aspirin treatment('” and the ssomach was
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dissected out, incised along thelesser curvature and
thelesionwasscored.

(c)Alcohol induced gastriculcersinrats(AL)

Gastric ulcer wasinducedinratsby administering
chilled absoluted cohol (1ml/200g, body weight of ani-
mals)*. The V. bonnariensisand sucrafate were ad-
ministered 45 minutesbefore a cohol trestment. After 1
hour of acohol administration, the animal swere sacri-
ficed and stomach was cut open along the greater cur-
vatureto observethe gastric lesionswhich appear as
hemorrhagic bands a ong the mucosal ridges of the
stomach. Thelengths of thelesionswere measured us-
ing Biovisimage anayzer software and summated to
giveatotd lesonscore.

(d) Pyloricligationinduced ulcer model (PL)

After 45 min. of administration of the ethanol ex-
tract of the plant and Omz, ulcer wasinduced inratsby
pyloric ligation. Under Chloral hydrate anesthesia
(300mg/kg, i.p.), the abdomen was opened and the
pyloric end of the stomach wasligated avoiding any
damageto the adjacent blood vessdl 4. Stomach was
replaced carefully and theanima sweredlowed tore-
cover with freeaccessto water. After 4 hoursthe ani-
malswere sacrificed and the stomach was dissected
out. Lesonswerescored and gastric fluid was collected
and centrifuged at 2000 rpm for 20 min. Thecollected
supernatant was used for the estimation of gastric se-
cretion studies, mucin estimation and peptic activity.

Gastric secretion study

Freeandtotal acidity wasmeasured from the col-
lected gastricjuice by titrating against 0.01N NaOH,
using phenol phthalein asanindicator and expressedin
termsof pequiv./m1¥. Mucus content wasexpressedin
terms of mg%o.

M easur ement of ulcer index

Ulcer formed due to treatment with different
ulcerogens were observed under Magnascope (5X
magnification) and were scored according to the arbi-
trary scoring system asdescribed by Srivastavaet d. 9.
Theseverity andintengity of thelesionsweregraded as
following: i) Shedding of epithdium = 10; (ii) Petechid
and frank hemorrhages= 20; (iii) oneor two ulcers=
30; (iv) morethan two ulcers=40; and (v) Perforated
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ulcers="50.
Satistical analysis

All valuesshowninthefiguresand tablesrepresent
themeans+ S.E.M. values with 95% confidence limits
wereestimated usngMaximum Likdihord Iterative Pro-
cedure®, Statistical anaysiswasperformed with Prism
version 3.0 software using one-way analysisof vari-
ance (ANOVA) followed by Dunnett’s multiple com-
parison test. P<0.05 was considered to be statistically
ggnificant.

RESULTS

Anti-ulcer effect of Verbena against cold restraint
and alcohol induced ulcer inrats

Inour preliminary study, graded dosesof the etha-
nol extract (50, 100 and 200mg/kg, p.0.) showed per-
centage protection of 25.0, 50.0 and 58.5 (P<0.05)
respectively whereas standard drug, omeprazole
showed apercentage protection of 77.34 (P<0.01) in
comparisonto control against CRU model Figure 1.

1001

*%

% Protection (in comparison to control)

CRU model

Figurel: Effect of theethanal extract of V.bonnariensisand
standar d drugs (Omz) on percentage protection of ulcer
against cold restraint induced gastric ulcer modelsinrats.
Data expressed asmean % protection = S.E.M. Statistical
analysswasdoneby OneWay ANOVA followed by dunnett’s
multiple comparison test. * Satistically significant at P<0.05
and **P<0.01, in comparison to control. n =6in each group.
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Effect of the ethanol extract of V. bonnariensis
against aspirininduced ulcer inrats

Anti-ulcer activity of ethanol extract of the plant
(100 mg/kg) was observed when its efficacy was
tested against aspirininduced ulcer model 37.5% pro-
tection (P<0.01) was observed when the ethanol ex-
tract was admini stered whereas omeprazol e showed
58.50% protection in comparison to control asshown
inFigure2.

Effect of Verbena against alcohol induced ulcer

Inanti-ul cer activity against ethanol induced ul cer,
of ethanol extract of the plant (100 mg/kg) showed
sgnificant having 69.5% protection (P<0.01), whereas
the standard drug, sucrafate, showed 62.50% protec-
tion (P<0.05) asdepicted in Figure 2.

1004

% protection (in comparison to control)

Figure2: Effect of theethanol extract of V.bonnariensisand
standar d drugs(Omz and SUC) on per centage protection of
ulcer against cold restraint, Aspirin, pyloric ligation and
alcohol induced gastric ulcer modelsinrats. Data expressed
asmean % protection + S.E.M. Statistical analysis was done
by One Way ANOVA followed by dunnett’s multiple
comparison test. * Satigtically sgnificant at P<0.05and **P<
0.01, in comparisontocontrol. n =6in each group.

Anti-ulcer effect of Verbena against pyloricliga-
tioninduced ulcer inrats

Anti-ul cer activity of theethanol extract of theplant
was a so observed against pyloric ligationinduced ul-
cer in rats where it showed protection of 50.0%
(P<0.01) and omeprazole showed 77.73% (P<0.01)
protection (Figure 2).
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Effect of Verbena on gastric secretion

Theantisecretory effect of the ethanol extract of
theplant waseva uated by estimating freeand totd acid-
ity of gastricjuiceand mucin asshownin TABLE 1.
The extract has reduced free acidity (23.15%), total
acidity (10.59%) which was comparablewith standard
drug omeprazole (61.88%, P<0.001) and (38.43%,
P<0.01) respectively. It Sgnificantly upregulated mucin
secretion by 40.86% (P<0.05) whereas omeprazole
increased mucin secretion by 33.13% (P<0.05) incom-
parison to control.

TABLE 1: Effect of theethanol extract of V.bonnarienssand
omeprazoleon freeacidity, total acidity and mucin contents
in pyloricligation model (n=6in each group).

Total acid
pequiv./ml

Mucin
pg/ml

Free acid
pequiv./ml

Treatment

Control 36.91+8.036
Verbena (100mg/kg) 29.90411.265
Omz(10mg/kg) 14.83+2.714*

88.2946.537
78.9448 001
54.3643.594™

544.91£249.3
921.494302 8**
814.97+106.2°

DISCUSSION

Regulation of inflammatory responseisan essentia
elementinthepathogenesisof avariety of inflanmatory
disordersincluding gastric ulcer. Amdioration of these
inflammeatory events might accel eratehealing of gastric
ulcer. Thus, we hypothesized V. Bonnariensisextract
might promote resol ution of inflammation during pro-
tection against gastric ulcer. In our modern times, the
use of therapeutic plantsand natural products hasbe-
comeuniversal. Thediscovery of new and novel phar-
maceutica productsfrom plantsusedintraditiond sys-
temof medicineor folklorefor thetrestment or amelio-
ration of theincidence of gastric ulcerd?. Theanti-ul-
cer activity of the ethanolic extract of the V.
bonnariens s has been studied against various models
of experimenta ly induced gastriculcerinorder toeva u-
ateitsmechanism of actioninvolved in prevention of
ulcer formation. Thefinding recelvesanimpetusby con-
sidering the fact that the ethanolic extract of the V.
bonnariensisshowed anti-ulcerogenic activity indl the
model's, each of whichinduced ul cer through adifferent
mechanism.

Gastric ul cer ispostul ated to devel op whenthereis
adisbadanceof aggressiveand defensivefactorseither
because of increased secretion of acid or pepsin or
because of impairment of mucosal resistance. Sowe
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select two models one of antisecretory and other of
cytoprotectivefor thepreliminary gastiroprotective study
of theethanol extract of the V. bonnariensis.

We performed adose dependent anti-ul cer study
of the ethanolic extract of the'V. bonnariensisin CRU
modd. CRU isawell-accepted model for theinduc-
tion of gastric ulcers, inwhich peripheral sympathetic
activation and increased acid secretion play important
roles”. The ethanolic extract of the V. bonnariensis
exhibited significant protection in adose dependent
manner inthe CRU model, with maximum protection
observed at 100mg/kg, p.o. In addition, it exerted a
protectiveeffect againgt ethanol-induced gastriclesions
in contrast to standard drug, sucrafate. Since ethanol
damagesthesuperficia epithdia layersandinhibit the
rel ease of mucosa prostaglanding™® and depressesthe
gastric defensive mechani sms, these agents appear to
augment the gastric mucosal defensé®? indicatingthe
cytoprotective potential s of the ethanolic extract of the
V. bonnariensis.

The ethanolic extract of the V. bonnariensiswas
effectivein decreasingthe hemorrhagiclesonsinduced
by ethanol in contrast to standard drug, sucrafate, re-
flectingitscytoprotectiveactivity.

Furthermore, gastric acid isanimportant factor for
the genesisof ulcerationin pyloric-ligated model*4. In
thismodel, auto-digestion of mucosaby gastric acid
and pepsin resultsinthe devel opment of ulcers?. \er-
benareduced freeand totd acidity inthismodel, which
suggestsitsanti-secretory potency.

The cytoprotective ability of the ethanolic extract
of the V. bonnariensis was evident with increasein
mucin content in pyloric ligation mode and protection
againgt ethanol induced ulcer modd incomparisonwith
the standard drugs. To further substantiate the
cytoprotective potency of the ethanolic extract of the
V. bonnariensis, itseffect against NSAIDsinduced ul-
cer modedl was explored. Studiessuggest that NSAIDs
induces ulcersdueto their effect on cyclooxygenase
enzyme |eading to reduced prostaglandin production
andincreasein acid secretion’®9. Theethanolic extract
of the V. bonnariensissignificantly reduced ulcer inci-
dence, which further supports cytoprotective effect of
the ethanolic extract of the V. bonnarienss, whichmay
be mediated by prostaglandins.

Different biological activities of the plant

V.bonnariensis has been reported earlier, anti-ul cer
activity of thisplant hasnot been reported till date. Our
study isthefirst of itskind to show significant anti-ul cer
effect of V.bonnariensis. Thus, the present study dem-
onstrated that the V.bonnariensis impart
gastroprotective effects. Thus, V.bonnariensis may
emerge asamore potent therapeutic agent in treating
gastric ulcer incidences since V.bonnariensis possess
both anti-secretory and cytoprotective potentias.

ACKNOWLEDGEMENTS

Authors Vijai Lakshmi (ES), Vaibhav Mishra
(SRF), gratefully acknowledge HRDG, CSIR, New
Delhi for providing financial support to completethis
work. Thanksarea so dueto Mrs. Shibani Sen Gupta
for her technica work.

REFERENCES

[1] A.Anoop, M.Jegadeesan; Biochemical studies on
the anti-ulcerogenic potential of Hemidesmus
indicus R.Br.var.indicus. J.Ethnopharmacol, 84,
149-156 (2003).

M.PBarros, M.Lemosd, E.L.Maistrob, M.F.Leite,
J.PB.Sousac, J.K.Bastos; Evaluation of antiulcer
activity of the main phenolic acidsfound in Brazil-
ian green propolis. Journal of Ethnopharmacol ogy,
120, 372-7 (2008).

K.P.Bhargava, M.B.Gupta, K.K.Tangri; Mecha-
nism of ulcerogenic activity of indomethacin and
oxyphenbutazone. European Journa of Pharmacol-
ogy, 22, 191-195 (1973).

P.Dharmani, PK.Mishra, R.Maurya, V.S.Chauhan,
GPalit; Desmodium gangeticum: A potent anti-ul-
cer agent. Indian J.Exp.Biol., 43, 517-521 (2005).
P.Dharmani, PK.Mishra, R.Maurya, C.V.Singh,
GPalit; Allophylus serratus: A plant with potential
anti-ulcerogenic activity. J.Ethnopharmacol, 99,
361-366 (2005).

P.Dharmani, V.K.Kuchibhotla, R.Maurya,
S.Srivastava, S.Sharma, GPalit; Evaluation of anti-
ul cerogenic and ul cer-healing properties of Ocimum
sanctum Linn. J.Ethnopharmacol, 93, 197-206
(2004).

B.Djahanguiri, H.L.Taubin, L.Landsburg; Increased
sympathetic activity in the pathogenesi s of restraint
ulcer inrats. Journal of Pharmacol ogy and Experi-
mental Therapeutics, 184, 163-168 (1973).

[2]

[3]

[4]

[5]

[6]

[7]

Natural Products
b Dndian W

e



NPAIJ, 9(3) 2013

Vijai Lakshmi et al. 93

[8] D.J.Finney; A statistical treatment of the sigmoidal
response curve. 2™ Edition, New York London:
Cambridge Univ. Press, 318 (1952).

[9] R.K.Godl, S.K.Bhattacharya; Gastroduodenal mu-
cosal defence and mucosal protective agents. In-
dian J.Exp.Biol., 29, 701-714 (1991).

[10] R.K.Goel, D.GDas, A.K.Sanyal; Effect of veg-
etable banana powder on changes induced by ul-
cerogenic agents in dissolved mucosubstances of
gastric juice. Indian J.Gastroenterol, 4, 249-251
(1985).

[11] W.A.Hoogerwerf, P.J.Pasricha; Pharmacotherapy
of gastric acidity, peptic ulcers, and gastroesoph-
ageal reflux disease. In The pharmacol ogical basis
of therapeutics, L.L.Brunton, J.S.Lazo, K.L .Parker
(Eds); Mc Graw Hill, New York, 967-981 (2006).

[12] M.Kinoshita, N.Tsunehisa, H.Tamaki; Effect of a
combination of ecabet sodium and cimetidine on
experimentally induced gastric-lesions and gastric-
mucosal resistance to ulcerogenic agents in rats.
Biological and Pharmaceutical Bulletin, 18, 223—
226 (1995).

—=> [ull Paper

[13] T.A.Miller, J.M.Henagan; Indomethacin decreases
resistance of gastric barrier to disruption by alco-
hol. Dig.Dis.Sci., 29, 141-149 (1984).

[14] M.Shay, S.A.Kamarov, D.Fels, D.Meraaze,
H.Grueinstein, H.Siplet; A simple method for the
uniform production of gastric ulcerationintherat.
Gastroenterology, 5, 43-61 (1945).

[15] S.K.Srivastava, C.Nath, M.B.Gupta, S.Vrat,
N.J.Sinha, N.K.Dhawan, G.P.Gupta; Protection
against gastric ulcer by verapamil. Pharmacol ogi-
cal Research, 23, 81-86 (1991).

[16] H.Suleyman, L.O.Demirezer, A.Kuruuzum-Uz;
Effects of rumex patientia root extract on
indomethacine and ethanol induced gastric damage
in rats. Pharmazie., 59, 147-149 (2004).

[17] H.Suleyman, L.O.Demirezer, M .E.Buyukokuroglu,
M.F.Akcay, A.Gepdiremen, Z.N.Banoglu, F.Gocer;
Antiul cerogenic effect of Hippophae rhamnoides
L. Phytother Res., 15, 625-627 (2001).

[18] H.Varley, A.H.Gowenlock, M .Bell; Practical clini-
cal biochemistry, 5" Edition); TheWhitefrairs Press,
London, 535-595 (1980).

——————, Natural Products
A Tndian ﬁamml



