Available online at www.scholar sresear chlibrary.com

Q\(\a‘ma%(
Scholars Research Library Qq’;p‘ "bA%
Scholars Research . . B 3 b
Der Pharmacia Lettre, 2013, 5 (2):205-211 = V« <4 '
(http://scholarsresear chlibrary.com/archive.html) 4
Library
| SSN 0975-5071

USA CODEN: DPLEB4
Anti-ulcer activity of petroleum ether extract of leaves of Madhuca indica J. F. Gmel
against pylorusligation and naproxen-induced gastric mucosal injury in rats
Smeeta M. Mohod and Subhash L. Bodhankar*

Department of Pharmacology, Poona College of PhaymBharati Vidyapeeth Deemed
University, Paud Road, Erandwane, Pune, Maharashtrdia

ABSTRACT

In Indian traditional system of medicine, the plafitMadhuca indica J. F. Gmel. (Sapotaceae) is neoended for
the management of peptic ulcer. In light of this present investigation was carried out to stusy antiulcer
activity of various doses (100, 200 and 400 mggkg) of petroleum ehter extract of Madhuca indicg. Gmel,

using the pylorus ligation and naproxen-inducedtgasulcer models in rats. In pylorus ligation, thextract

provided significant ulcer protective effect asneed through significant increase in gastric pH andcin content
of the stomach along with reduction in total agiditnd pepsin activity. After 4 week treatment pkrabesired aim
was achieved using petroleum ether extract of ptdriadhuca indica MI-PEE at the dose of 200 an@ 4t/kg,

p.o. (P < 0.01), (P < 0.001) showed significant wetion in ulcerated area and ulcer index as comgat@control

group in naproxen induced ulcer model. Moreovecetdted area was reduced significantly in all twodals. It is

concluded that Petroleum ether extract of Madhucdica leaves possesses antiulcer activity which ban
attributed to its ability to increase the protedilayer of mucin and decrease the damaging andgastive effects
of pepsin and acid.

Keywords. Madhuca indical. F. Gmel, pylorus-ligation, naproxen-induced,tgasulcer, ulcerated area, ulcer
index.

INTRODUCTION

Gastric ulcer, which affects thousands of peogehdcoming one of the most important diseasesefiihestive
system and a medical-social problem of global essoomportance due to its higher and higher motpidind
mortality [1-4]. Stress, smoking, nutritional deédincies, ingestion of nonsteroidal anti-inflammgtatrugs,
hereditary predisposition and infection blelicobacter pyloriare all factors that can increase the incidence of
gastric ulcer [2, 5-9]. As a matter of fact, mamygb were used to treat this disease but manyeofi ttause adverse
effects and recurrent infections frequently occithim a few weeks because of difficulty in eradicatof H. pylori
[10-12]. Drug treatment of peptic ulcers is tardete either counteracting aggressive factors [guighsin, active
oxidants, platelet aggravating factor (PAF), leulentes, endothelins, bile or exogenous factorsugtinly NSAIDs]
or stimulating the mucosal defences [(mucus, bmaabe, normal blood flow, prostaglandins (PG),initxide]
[13]. This has been rationale for the developmédntew antiulcer drugs and search for novel molecDleigs of
plants origin are gaining popularity and investiggtfor the various disorders including peptic ulget-16].
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Research into new medicines that enable the dewedopof alternative therapies for the treatmengastric ulcers
is very important [15, 17]. In recent years, thees been growing interest in use of natural ardixi, especially
those derived from edible material such as frgiggces, herbs and vegetables. Therefore, the deweltt and use
of more effective antioxidant of natural origindssired [18]Madhuca indical. F. Gmel, a plant belonging to the
family Sapotaceae. It is a large, shady decidusas both wild and cultivated, found in differentrgsaof
Bangladesh. It is also distributed more or lessughout India especially in the states of Jharkh&lithr Pradesh,
Bihar, Maharashtra, Madhya Pradesh, Kerala, Gujanat Orissa [19, 20]. The plant Madhuca indicais
mentioned in literature as an effective remedypfeptic ulcer. It has been traditionally used featment of ulcer,
rheumatism, itches, bleeding, spongy gum, torisillihd diabetes mellitus [21].

The objective of the present study was to evaltleesffectiveness of leaves extract in preventirgformation of
gastric ulcer experimentally by pylorus ligatiordamaproxen-induced gastric damage in rats.

MATERIALSAND METHODS

2.1. Plant Material:

M. indica (Sapotaceae) leaves were collected from areatadjadhe district of Amravati, Maharashtra, Indiad
was authenticated at Agharkar Research Institutee Pindia and the voucher specimen was depositbtstitute
(Voucher specimen sample no — L-054).

2.2. Preparation of extract:

Weighed quantity (500 g) of air dried powder (Meshe-16) of the leaves dfladhuca indica(J. F. Gmel) was
macerated with petroleum ether (MI-PEE) at roompgerature for 7 days and filtered. The filtrate veaaporated at
room temperature. Semisolid petroleum ether etvas emulsified with 2 % Tween-80 in distilled wain order
to prepare the appropriate concentration of staskension.

2.3. Animals:

Healthy male and female wistar rats (150-200g) miate swiss albino mice (18-22 g) were obtained fidational

Toxicology Centre, Pune, India and housed in aninoaise in groups of six animals in polypropylengesa The
animals were maintained at 25 + 2°C, relative hutyidf 45 to 55% and under standard environmerald@ions

(12 h light 12 h dark cycle). All the animals wexeclimatized for 10 days to the animal house caobt prior to

the start of experimental protocol. The animals fiad access to food (Amrut laboratory animal fegahgali, MS,
India) and watead libitum The research protocol was approved by Institalidmimal Ethical Committee (IAEC)
constituted as per the directions of the CPCSERAeRberiments were carried out between 12:00-16d4s.

2.4. Acutetoxicity test:

Acute toxicity study was performed in healthy adutle albino mice (18-22 g) as per guideline no A425 of the
Organization for Economical Co-operation and Depmlent (OECD). Petroleum ether extract of leaves of
Madhuca indicawas administered at various doses in mice werergbd continuously for 2 h for behavioral and
autonomic profiles and for any other sign of tatyi@r mortality up to a period of seven days.

2.5. Anti-ulcer Activity:

2.5.1.Pylorus ligation induced ulcers [22]:

Rats of either sex were divided into five groupshwsix rats in each group. Group 1served as cogir@lp and
received vehicle (2% gum acacia in distilled waleml/kg, p.0.), group 2 received reference stashdanitidine 100
mg/kg, p.o. while group 3-5 receivédiadhuca indicapetroleum ether extract (MI-PEE) at doses of K@) and
400 mg/kg body weight, p.o. respectively for theigubof 10 days. Rats were deprived of food, butwater, for 24

h prior to the experiment. On @ay, 1 h after the respective treatments animals anaesthetized with ketamine
(80 mg/kg, i.p). The abdomen was opened by a smidline incision below the xiphoid process; pylopgtion of
stomach was slightly lifted out and ligated. Premauwas taken to avoid traction to the pylorusdamage to its
blood supply. The stomach was placed carefuljhsnabdomen and the wound was sutured by interrigutteoies.
Nineteen h after pylorus ligation the rats wererifised and the stomach was removed. The gastmterd was
collected and centrifuged. The volume, pH, totadliag of gastric fluid and mucin [23, 24] contemdapepsin [25]
content was determined. The stomach was then thcdeng the greater curvature and observed forrsilce
Ulcerated area of stomach was calculated by imageepsing software Image J (National Institute eflth, U. S.
A).
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2.5.1.1Estimation of mucin activity [8]:

Gastric glandular segments were removed and weidbach segment was immersed for 2 h in 10 ml ofoOvlv
alcian blue dissolved in 0.16 M sucrose solutiod buaffered with 0.05 M sodium acetate, pH 5.8. Bscdye was
removed by washing the segments twice with 0.25 Udrase solution during a period of 15 and 45 min,
respectively. Mucus-dye complex was extracted hyérsing the gastric wall in 10 ml of 0.5 M Mg@hd shaking
this solution intermittently for 1 min at 30 minténvals for 2 h. A volume of 4 ml blue extract waised with an
equal volume of diethyl ether, shaking the mixtuigorously for 20 min. The emulsion obtained wastdéiged

for 10 min at 6000 rpm and the absorbance of theeawgs layer was recorded at 580 nm using a light
spectrophotometer. The free mucus in gastric contan calculated from the amount of alcian bluelirig (Lg/ gm

of wet tissue). Mucin content of the stomach wagzessed as pg Alcian blue/g wet tissue.

2.5.1.2Estimation of pepsin activity:

Aliquots of 20 pl of the gastric content were inatdd with 500 pl of albumin solution (5mg/nil,06 N
Hydrochloric acid) at 37C for 10 minutes. The reaction was stopped with @D6f 10% trichloroacetic acid and
the samples were centrifuged at 1500 rpm for 20utesr The supernatant was alkalinized with 2.5 f10.65 M
sodium carbonate, 400 ul of 0.1 N Folin reagent added to the tubes, which were then incubate@@aminutes
at room temperature. The absorbance of the samgdedetermined at 660 nm. A standard curve of tyeo&r the
determination of the concentration of pepsin wasdted. Pepsin content of the gastric fluid was egped as pg of
tyrosine/ml.

2.5.2.Naproxen-induced ulcers [26, 27]:

Rats were divided into three sets as A, B and @ siit groups in each set. Further, each group stausdf Six rats.
The animals were fasted for 24 for naprokatuced ulcer.

1.Normal control

2.Vehicle distilled water + Naproxen (30 mg/kg, p.0.)

3.0meprazole (standard drug) — 30 mg/kg, p.o.

4.MI-PEE 100 mg/kg, p.o.

5.MI-PEE 200 mg/kg, p.o.

6. MI-PEE 400 mg/kg, p.o.

Rats in sets A, B and C were treated with standaxd (group Ill) and MI-PEE (group IV to VI) wittof 10, 20 and
30 days respectively. Groups of Il to VI of eachaferats was administered naproxen at the do$®afig/kg, p.o.
for three consecutive days staring frothday for 10 days treatment period in set A" @iy for 20 days treatment
period in set B and on 27day for 30 days treatment period in set C. All #mmals were fasted for 24 h before
administration of first dose of naproxen. The argrtead free access to feed following the first doseaproxen.
Animals of set A, B and C were scarified on coriptepf 10" day, 28" day and 36 day respectively. The stomach
of each rat was removed, inspected internally doerated area was calculated by using before mesdionethod.

1.6. Statistical analysis:

The results are expressed as mean + SEM. Thetistdtianalysis was done by using GraphPad prism Bhe
statistical analysis of all the results was carided using two way ANOVA followed by Bonferroni teand one
way ANOVA followed by Dunnett’s tef® < 0.05 was considered as significance.

RESULTS

3.1. Acutetoxicity test:
In oral toxicity study administration of the exttaxf the graded doses 175, 550, 1750 and 2000atidause death
of mice. MI-PEE was found to be safe up to a dds2060 mg/kg, p.o.

3.2. Dose selection:
Based upon toxicity studies and pilot studies (aatashown) three different doses of MI-PEE i.€0,1200 and 400
mg/kg were selected for antiulcer investigation.
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3.3. Pylorusligation induced ulcers:

Pylorus ligation for 19 hours resulted in the acalation of gastric secretions along with an incesasthe total
acid output of the gastric juice. Circular and &ndesions and petechiae were frequently seendrrumenal and
glandular mucosa of the stomachs of all the cormghals.

Oral administration of MI-PEE produced a signifitdiese dependent decreased gastric mucosal damagkorius
ligation model. At the dose of 200 and 400 mg/kgnisicant (P < 0.01) and P < 0.001) reduction in ulcer index
(11.46 +1.09 and 6.77 + 0.21respectively) when gared with control group (14.35 + 0.24). Dose 00 Ing/kg,
did not show any significant changes in this regaRhanitidine (100 mg/kg,) also exhibited signifité’ < 0.001)
reduction in ulcer index (1.96 + 0.19) as compacecontrol group.

Discernable changes were found in the gastric petens of MI-PEE treated group as compared withpylerus
ligation control grougTable 1]. Pylorus ligation in rats produced anrgased in the volume of gastric secretion
(19.82 £ 0.90), decreased in the pH (1.50 + 0.22)iacreased in acidity (113.2 + 4.99) whereagttetreatment of
MI-PEE at dose of 200 and 400 mg/kg, show signifiq® < 0.01 andP < 0.001 respectively) decreased in the
volume of gastric secretion (14.58 + 0.41 and ©9431 respectively).

Table 1 Effect of MI-PEE on ulcerated area, ulcer index, volume, pH, acidity, mucin and pepsin content in pylorusligation induced ulcer

model
Sr. Treatment Dose Ulcer ated Ulcer Volume H Acidit ( M/uc\i;a P?Ezn
No. (mg/kg) Area Index (ml) P y ra’g tyrosine
tissue) /ml)
1 Vehicle control 101.8+ 14.35 + 19.82 1.50 + 113.2 + 3.82+ 67.96 +
: (Pylorus ligated) 2.77 0.24 0.90 0.22 4.99 0.44 1.71
100
o 17.25+ 1.96 + 6.55 ¢ 4.66 ¢ 3533 + 8.75+ 26.58 +
2' Ranltldlne mg/kg’ 2.82*** 0.19*** 1.13*** 0.21*** 2.41*** 0.38*** 1.94***
p.o.
3 MIPEE mltl)l(() 89.65 + 13.09+ | 1853+ 2.66 ¢ 95.17 + 480+ 67.13 +
' 309’ 6.78° 0.66"° 1.33" 0.33* 5.63° 0.27° 4.46™
200 79.50 1146+ | 1458+ 2.83+ 85.67 + 5.06 + 52.54 +
4 MI-PEE mg/kg, 5.88%* 1.09% 0.41%* 0.30%* 6.52* 0.31* 526"
p.o.
400 3157 6.77+ 9.94 + 3.66 ¢ 7483+ 6.03 ¢ 42.08 +
5. MI-PEE mg/kg, 3,620 0217 | 1310 | 021 | 1154% | 0.18%* 7.09%
p.o. : : : : : : '

Values are expressed as mean + SEM, n=6, Data wak/zed by one way analysis of variance (ANOVAQM@&d by Dunnett’s test. Petroleum
ether extract of leaves of Madhuca indica *P < 0.0% < 0.01, ***P < 0.001.

Significantly P < 0.05,P < 0.01 andP < 0.001 respectively) increased in pH of gastricflat the dose of 100, 200
and 400 mg/kg, (2.66 + 0.33, 2.83 + 0.30 and 3.6624 respectively). Acidity significantly?(< 0.05 andP < 0.01
respectively) decreased at the dose of 200 anargfdkg, (85.67 £ 6.52 and 74.83 + 11.54 respect)vely

Animals pretreated with MI-PEE at the dose of 206@ 400 mg/kg show significantly\P(< 0.05 andP < 0.001

respectively) increased mucin content of stomaomf(5.06 + 0.31 and 6.03 + 0.18 respectively) whempared
against control group (3.82 + 0.44).

Pepsin content of stomach significant®/ € 0.01) decreased at the dose of 400 mg/kg, (42.089) as compared
to pylorus ligated control rats (67.96 + 1.71).

Ranitidine (100 mg/kg, p.o.) produced significaRt<{ 0.001) reduction in volume, acidity and pepsin eohtand
also significant increases in pH and mucin condésntompared to control group rats [Table 1].

3.4. Naproxen -induced ulcers:
Oral administration of naproxen (30 mg/kg, p.o.9darced small erosion throughout the glandular pordf rat
stomach. However, pretreatment with MI-PEE redwsmkrity of naproxen-induced gastric ulcer.
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MI-PEE at the dose of 400 mg/kg, p.o. showed sicait (P < 0.01 andP < 0.001 respectively) reduction in ulcer
index (0.81 + 0.09 and 0.53 + 0.09 respectivel}@ra20 and 30 days of pretreatment period when eoatpagainst
naproxen control group (1.46 + 0.23 and 1.28 + @e&pectively) which did not show any significahinge after
10 days pretreatment period at the dose of 400gng/b.

After 20 and 30 days of pretreatment period of @@inistration of MI-PEE at the dose of 200 mg/kgp.
produced significantR < 0.05 andP < 0.01 respectively) reduction of ulcer index (0.94.84 and 0.63 = 0.06
respectively) when compared with naproxen controug. After 10 days of pretreatment period at theedof 200
mg/kg, p.o. did not show any significant changéhis regards.

Table 2 Effect of MI-PEE on naproxen induced ulcer area and ulcer index in rat

Sr.no| Treatment Dose Ulcer area (mm? Ulcer index
10 Day 20 Day 30 day 10 Day 20 Day 30 Day
1 Vehicle 30 mg/kg, p.o. 10.96 #1.54 9.81+ 1.5p 8.73+91.7 1.67+0.21 1.46 +0.23 1.28 +0.27
(Naproxen)
2. Standard | 30 mg/kg, p.o.| 5.85 *0.40*F3.81 £ 0.39***| 1.06 + 0.27***| 0.83 + 0.05*** 0.54 + 0.15 +0.03***
(Omeprazole 0.05***
3. MI-PEE 100 mg/kg, p.d. 9.91 + 1.1& 7.45+0.86 | 5.14 £0.79* 152+0.18 | 1.12+0.1%4 | 0.74 +0.11*
4. MI-PEE 200 mg/kg, p.d. 8.96 + 0.50° 593+1.13* | 4.09+0.76**| 1.37 +0.07 | 0.94 +0.041% 0.63 + 0.06**
5. MI-PEE 400 mg/kg, p.g. 7.79 +0.29° | 4.98 + 1.06**| 3.27 +0.87** 1.30 +0.08° | 0.81 + 0.09**| 0.53 + 0.09***

Values are expressed as mean + SEM, n=6, Data wak/aed by two way analysis of variance (ANOVAd¥a#d by Bonferroni's post hoc, MI-
PEE Madhuca indica leaves petroleum ether extr&«*0.05, **P < 0.01, ***P < 0.001.

On the other hand, after 30 days of pretreatmembgeMI-PEE produced significanP(< 0.05) reduction in ulcer
index at the dose of 100 mg/kg, p.o. (0.74 + OMhgn compared with naproxen control group. The adsE00
mg/kg did not show any significance result fromal@ 20 days treatment period.

The reference standard omeprazole (30 mg/kg, pftej 10, 20 and 30 days pretreatment was fourltetanore
significantly (P < 0.001) reduction in ulcer (0.83 £ 0.05, 0.54 £3.8nd 0.15 + 0.03 respectively) when compared
with naproxen control grouable 2].

DISCUSSION

Peptic ulcers are resulted due to overproductiorgastric acid and/or decrease in gastric mucosategtion
mechanisms [2, 6, 8, 11, 24]. That is why, the pidé anti-ulcerogenic and ulcer-healing drugs newn to
possess the property of decreasing offensive factoof increasing the defensive factors.

The present investigation revealed significantudedir effect of petroleum ether extractM&dhuca indicaeaves
(MI-PEE) in experimental models of gastric ulcerduced by pylorus ligation and naproxen.

Pylorus-ligation and naproxen-induced gastric Wdeve been widely used for the experimental etialuaf anti-
ulcer activity [8, 16, 24]. Disturbances in gastsiecretion, damage to gastric mucosa, alteratigmeimeability,
gastric mucus depletion and generation of freeesddroduction are reported to be the pathogerfiectf of
pylorus ligation and naproxen-induced ulcer [28].

Pylorus-ligation ulcers are caused due to accunonlaif gastric acid and pepsin, which leads to aligestion of
gastric mucosa and breakdown of the mucosal batrieaddition to gastric acid secretion, reflexnaurogenic
effect has also been suggested to play an impadéntn the formation of gastric ulcer in this neb9].

The petroleum ether extract bf. indicareduction in the ulcer index, volume, total acidiiyd pepsin content of
gastric fluid along with an increase in its pH dstric fluid and mucin content of stomach wall sglg an
inhibition of aggressive factors. In the presentlgt we examined the effects of NSAIDs in model #izempt to
mimic relevant clinical scenarios of NSAID use [3B}

NSAIDs represent one of the most widely used clasdadrugs and are used primarily to alleviate siiptoms

(e.g. pain and swelling) of osteoarthritis, rheusichiarthritis and other inflammatory disorders; lewar, the use of
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NSAIDs is significantly limited by their ability tonduce the formation of erosions and ulcers ingastrointestinal
(GI) tract [9, 33-36].

The effectiveness of NSAIDs in reducing pain anelng lies in their ability to inhibit PG synthesiCOX-1 and
COX-2 are the key enzymes for the synthesis of R@sch have hyperalgesic effects and can augmeemad
formation. PGs also mediate many components ofGhenucosal defense, including mucus and bicarbonate
secretion, mucosal blood flow, epithelial cell tower, and mucosal immunocyte function [31, 32].

By suppressing mucosal PG synthesis (as well asighrdirect topical irritant effects on the epithel), NSAIDs
can impair mucosal defense and render the stomach susceptible to injury. The oral administratafrMI-PEE
showed a significant protection against naproxetuded gastric antral ulcer.

In this study we observed thistadhuca. Indical. F. Gmel provides significant antiulcer and cyttective effect
against gastric ulcers in rats. However, furthgestigation is necessary to determine the mechaoisrotion.
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