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ABSTRACT

The objective of present study is to investigate anti-ulcer activity of Artocarpus heterophyllus Lam. leaves extracts
on indomethacin induced ulcers in rats and establish the probable mechanism of antiulcer activity, if any and
confirm the validity of claims of the activity as mentioned in texts as traditional medicines. The leaves were
extracted with methanol and anti-ulcer activity was evaluated for effects on indomethacin-induced gastric ulceration
on Swiss albino rats. The various parameter used to assess anti-ulcer activity were pH of gastric contents,
concentration of acid in gastric contents and gastric ulcer scoring in indomethacin- induced ulcer model. The
methanolic extract (500 mg/kg, p.o.) exhibited inhibition of indomethacin-induced gastric ulceration, decreasing
concentration of acid in gastric content and increasing pH of gastric contents. Acute toxicity study showed that
there was no mortality after the application of extract in doses above 5000mg/kg. The anti-ulcer property probably
actsviaareductionin gastric acid secretion.
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INTRODUCTION

From time immemorial, medicinal plants have beeadu®r the treatment of many debilitating healtimaints of
man. These are often used as herbal remedies whidd be herbs or herbal materials, herbal prejpasitand
finished herbal products containing as active idignets plants parts, plant materials or their corations in
various proportions. They are mostly used as hedaal, decoctions or extracts with easily accessibt affordable
liquids like water, alcohol, honey or milk. The usemedicinal plants is so wide spread across tbddathat the
World health Organization estimates 80% of the jtfmn of the world engages in the use of herbalioiees [1].
Peptic Ulcer Disease (PUD) is a serious gastrdintdsdisorder that requires a well targeted thetdig strategy. A
number of drugs including proton pump inhibitordaf, receptor antagonists are available for the treatroé
peptic ulcer, but clinical evaluation of these drugas shown incidence of relapses, side effectd, cang
interactions. This has been the rationale for theetbpment of new anti-ulcer drugs and the seaochnbvel

molecules has been extended to herbal drugs tfeathmtter protection and decreased relapse. Drfigknt origin
are gaining popularity and are being investigatedafnumber of disorders, including peptic ulcerdR Therefore,
present study was designed to investigate the ggastective effects of methanol extract of driedvies of
Artocarpus heterophyllus Lam. on indomethacin-induced gastric ulceration. Leawk#\rtocarpus heterophyllus

Lam. (Jackfruit) is a species of tree of the mulpéamily (Moraceae) is traditionally used as imealsiong4]. It

is native to Western Ghats of India, Malaysia atab dound in central and eastern Africa, Southerastisia,
Florida, Brazil, Australia and many Pacific Islands 6]. The plant was reported to possess Angrgit [7],

81
Scholar Research Library



Om Prakash et al Der Pharmacia Lettre, 2015, 7 (1):81-85

antibacterial [8], anti-inflammatory [9], anti-diabetic [10], dokidant [11, 12], antifungal [13]and
immunomodulatory properties [14] which are usefulféver, boils, wounds, skin diseases, convulsidiggtic,
constipation, ophthalmic disorders and snake bi¢lb].

The tree is also known for its durable timber amabgesses anti-termite, and melanin biosynthesitbiiah
properties [16, 17]. The plant also contains freges (sucrose), fatty acids, ellagic acid and sessential Amino
acids like Arginine, Cystine, Histidine, Leucineydine, Metheonine, Theonine, Tryptophan etc [18[dekoction
(Kadha) administered orally before breakfast hasnbeadvocated by local traditional medical praatidics.
Indomethacin is a potent prostaglandin (PG) bidsgsis inhibitor, and inhibition of PG synthesisibgomethacin
coincides with the earlier stages of damage tcciemembranes of mucosal, parietal and endothedis. It has
been reported that gastric acid secretion is irawlin the formation of indomethacin-induced mucdsalons.
Traditionally the ash oArtocarpus heterophyllus Lam. (Jackfruit) leaves is used in the treatment of nslcs® we
also expected that the leaves of the above plaot @bssess the anti-ulcer activities & therefongi@a out the
screening for the same [19].

MATERIALSAND METHODS

Plant material and animals

The plant material was collected from the local keaufrom Lucknow and authenticated by taxonomidsilbn of
N.B.R.I. Lucknow India and a voucher specimen wagogdited for future references (Ref.No.NBRI/CIF2E®9).
Swiss Albino mice and Albino rats of either sexlea®ighing between 20-25grams and 150-175gramecésply
were selected for anti-ulcer activity. Both theasts were preserved under good hygienic conditiorthie
departmental animal house. During the period ofimetization animals were examined properly foreitfon,
metabolic disorder, and protected from hurting esattter by aggressive behavior. Six animals were tagether.
Animals were housed under standard condition ofptgature (23+1C) and relative humidity (55+10%), 12hour
light/12hr dark cycle and given wated libitium.

Preparation of Plant extracts

The dried leaves ofrtocarpus heterophyllus Lam. (250gm) was reduced to powder (60 mesh) aed #xtracted
with 70% methanol by using soxhlet extractor. Thethmnolic extract was filtered through cotton pltigg solvent
was distilled off by rotary evaporator and finatisduced to dryness on desiccator (with Gap@hd used for all
experimental studies.

Drugs

The methanolic extract of leavesArtocarpus heterophyllus Lam. was suspended in distilled water with 1% Tween
80 solution. In this study (Anti ulcer activity)domethacin I.P. (Ranbaxy Chemical and Pharmacéutida was
used to produce ulcer in rat whereas Ranitidinenf@ay Chemical and Pharmaceutical Ltd.) was usextaaslard

to determine anti ulcer activity.

Acutetoxicity studies

Alcoholic extracts were administered orally in tth@se ranging of 200-5000mg/kg body weight to temupgs of
mice. There was no mortality in any of the groubBce, which received any of the extract in dosesvab
5000mg/kg body weight exhibited ptosis (droppingupper eyelids) and were found to be lethargicO“Lidf the
maximum dose of the extract tested for acute toxigas selected for evaluation of anti-ulcer atyivie. 500mg/kg
b.w. The ‘Up and Down’ or ‘Staircase’ method waopigd, and appropriate dose of methanolic extraas w
administered. Two mice were orally dosed, say 29Rggnd observed for a period of 24hours for anytatity.
The subsequent doses were then increased by a 1abtdf the dose was tolerated, or decreasedbtpfs 0.7 if it
was lethal. The maximum non-lethal and the mininetihal dose were determined using only about 1@&ntnce
the approximate LE) or the range between the maximum non-lethal amdnmim lethal dose was found, a final
and more reliable LE assay was planed using at least 3 or 4 dose lewtis this range with more number of
animals in each group. lPwas expressed in term of mg/kg. In addition, sewtanimal, sex, age, body weight,
oral time and solvent, and presence and absermeydmmediate reaction were also recorded for &rrtbferences
[20]. The maximum non-lethal dose was found to ®@0ng / kg body weight, hence 1116f which was taken as
effective dose (500mg / kg body weight) for alcah@xtract of leaves ofrtocarpus heterophyllus Lam. The total
alcoholic extract of leaves @éfrtocarpus heterophyllus Lam. was tested for toxicity in mice up to the dose 5090
kg body weight for one week. There was no Mortatifyanimals whatsoever. Thus, the total alcohoktraet of
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leaves ofArtocar pus heterophyllus Lam. as found to be safe and non-lethal at this highsed

Anti-ulcer activity methods

Indomethacin induced gastric ulcer

Albino rats of either sex weighing between 150-1viSgere housed in group of six in standard laboyab@using
condition prior to experimentation. They were uBudsted for a period of 24-39 hours, allowingefrexcess to
drinking waterad libitium prior to drug administration orally. Animals wed&vided into four groups of six animals
each. Group | was a vehicle control which receimedmal saline (2ml/kg body weight). Group Il wasehsed
control which received indomethacin in a dose omgkg body weight (4mg/ml dissolved in 0.1% Tweeh 8
solution) and the vehicle as well. Group Il re@zvmethanolic extract of leaves Aftocarpus heterophyllus Lam.
(500mg / kg body weight) and the vehicle as wello@p 1V received standard drug (Ranitidine, 20mgiagly
weight) and the vehicle as well. After 30 min thelamethacin was administered intraperitoneally dose of 20
mg/kg body weighp.o. After four hours under light ether anesthesia,oabeh was open by small middle incision
below the Xiphiod process, pyloric portion of thersach is slight lifted out and legated avoidiragtion of pylorus
or damaged to its blood supply. Then the stomachreplaced carefully and abdominal wall closedrigrrupted
sutures. The rats were deprived of both food antemduring the post- operative period and wereiteed at the
end of 19hours. Stomach is dissected out and cbatéhe stomach were drained into measuring cglirehd this
was subjected to pH analysis pH and concentration of acid in gastric juicbeTgastric contents were centrifuged
at 1000rpm for 10 min, 1ml of supernatant was ddutvith 1ml of distilled water, titrated againsfil. sodium
hydroxide using Topfer’s reagent (as an indicatifirjhe solution turned to orange colour. The voki of sodium
hydroxide required (Corr.) responds to the totédiac The stomach was cut open along the graterature and the
inner surface is examined for ulceration microscalty. Usually circular lesions were observed [22].

Statistical analysis
The results are expressed as Mean + SEM and &atisignificance was measured by means of one ANGVA
followed by Newman-Keuls Test [23]. Significancedifference was accepted at P< 0.05.

RESULTS

1) Estimation of pH of Gastric contents

In control animals, without any drug treatment, thean pH was found to be 2t90.38. The pH in Indomethacin
control group animal is 2.8 0.59. The pH is slightly increased but it is sfig@int compared to the control group.
The methanolic extract of leaves Aftocarpus heterophyllus Lam. was tested against Indomethacin induced
changes in pH. Ranitidine, marketed drug used ptipeilcer, was taken as standard for comparisoethi&holic
extract of leaves ofArtocarpus heterophyllus Lam. significantly increased the pH to 3.360.092 (P<0.01).
Ranitidine, the standard drug increased the pH46+:30.125 (P<0.01).

2) Estimation of concentration of acid in gastric content (m.eq/lit)

Total gastric acidity was significantly increasedhwindomethacin treatment (048.025m.eq/lit) when compared
to control (0.14 0.005m.eq/lit). Methanolic extract éfrtocarpus heterophyllus Lam. significantly decreased the
acidity induced by Indomethacin. However, Ranitei(standard drug) was found to be more potent than
methnolic extract of leaves éftocarpus heterophyllus Lam.

3) Gastric ulcer scoring in Indomethacin induced ulcer model

Administration of Indomethacin resulted in the protion of gastric lesions. The mean gastric ulcere in group
Il was found to be 5.83+0.872 and statstically Bigant (P<0.001) than the control. In protectihg tndomethacin-
induced ulcer. The alcoholic extract of leavesAofocarpus heterophyllus Lam. (1.83+0.307) was found to be
statistically significant in reducing gastric ulcgrore. However Ranitidine (Ulcer score) was tonmme potent
(P<0.001) than the leaves extract (P< 0.001). s® ad indomethacin induced ulceration, the methearedtract of
Artocarpus heterophyllus Lam. reduced the ulcer score from 5.83+0.872 (in indbw&hn treated) to 1.83+0.307,
P<0.01.
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DISCUSSION

The etiology and pathogenesis of ulcers in the mpadt remains unknown and even controversial [34, But it is
quite well known that ulcers in the gastrointedtinact, which could be gastric or duodenal, corbeus because of
injury to the gastrointestinal walls. The injuryutd arise as a result of many factors. It is ba@\that the
pathogenesis depends mainly on the interplay of ivain factors. These include aggressive factort sscacid,
bicarbonate, pepsin and defensive mechanisms imgptiie mucosal barrier, mucus and mucus turn asevell as
blood supply [26].The alcoholic extract of leaves of Aftocarpus heterophyllus Lam. at the dose of 500mg /kg
body weight showed statistically significant & caterable anti-ulcer activities. However, the stadddrugs were
found to be more effective in both cases. The Igavk the plant have shown statistically significartd
considerable anti-ulcer activities comparable te shandard drugs. Ulcers are caused due to imhmlaeveen
aggressive and defensive factors of the gastriosaidPepsin and gastric acid make up the offerfiaoters whose
proteolytic effect is buffered by mucin secretianucosal glycoprotein, cell shedding, cell proliteva and
prostaglandins [27, 28]. The adrenergic systermilved in gastric secretion [29]. It has been shadw the
gastrointestinal tract that activation of presyiapj. adrenoceptors located on the vagus nerve inhilsirigaacid
secretion [30]. The family Moraceae consists ofudl) genera and some 1,000 species of deciduoereogreen
trees and shrubs, distributed worldwide mostlyrapical and subtropical regions. This family comfities a number
of medicinal plants used in traditional system adicine for exampleFicus insipida, Castilla elastic, Brosimum
lactescens and Trophis involucrata etc. are known to possess a number of therapeidjerties [31]. The literature
on chemical investigation and pharmacological astiof the plants belonging to this family is vemhaustive.
Surprisingly, the literature survey on Jackfruieeled that, the chemical or pharmacological ingasibn is not as
exhaustive as those of other genus of this farfityough there are a few reports of chemical andrpheological
investigations ofArtocarpus heterophyllus Lam. but pharmacological work has not been repditedhe leaves of
Artocarpus heterophyllus Lam. in the literature. The leaves Aftocarpus heterophyllus Lam. contain Flavonoids,
Glycosides, Tannins, Carbohydrates, Triterpenoittk Amino acids as its chemical constituents. Térght it can
be said that flavonoids/coumarins are the activastients in the leaves and are responsible for it
pharmacological actions. The present study, cofitiat leaves ofrtocarpus heterophyllus Lam. has anti-ulcer
activity. Further it is also possible that the anter effect of thertocarpus heterophyllus Lam. may be due to their
effects on various other mucosal defensive fadikesprostaglandin accumulation, bicarbonate batamsucosal
glycoprotein, phospholipid layer integrity, tighinictions, cell restitution, cell proliferation anmticosal blood flow.
It also further necessitates further chemical amatmacological studies in future.

Tablel- Effect of Leaves of Artocarpus heterophyllusLam. on Gastric Secretion

. Concentration of .
Groups Treatments Dose . PH of gastric acid in gastric content Gastric ulcer
(asper body weight ) contents (Meg/Lit) score
| Control (Normal saline) 2ml /kg 2.9+ 0.38 0.14+0.005 0.6+0.421
1 Indomethacin control 20mg /kg 2.3+0.025] 0.188%0 5.83+0.872
Il Indomethacin Alcoholic extrac 500mg / kg 3.36m92** 0.08+0.006** 1.83+0.307***
\Y Indomethacin & Ranitidine 20mg / kg 3.46+0.1257* 0.12+0.009 0.66+0.333***

Parametersand on Ulcer Score
The values are expressed as Me#EM (n=6), statistically significant *P<0.05, **P<{l, ***P<0.001. Data were
analysed using one way ANOVA followed by Newman-kseMultiple Comparison Test.
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