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ABSTRACT

Anti-ulcerogenic and gastric anti-secretory effeofsmethanol extract of Nauclea latifolia was inugsted in
indomethacin-induced gastric ulceration in ratsxtgi(60) male albino rats were divided into two esimental
studies of thirty (30) rats each. Each of the eipental studies was further divided into groupsading to study
design. The extract was administered orally at teses of 200, 400 and 800 mg/kg body weight for the
experimental groups while the control and referegoaups received distilled water (2ml/kg, p.o) asidhetidine
(100 mg/kg, p.o) respectively. In the second stgdstric acid output was measured by the continymréusion of
rat’'s stomach under anesthesia with normal salintha rate of 1 ml/min. Gastric acid, mucous sdoreind ulcer
index were determined according to standard procesiuThe phytochemical screening confirmed thegores of
saponins, tannins, flavonoids, terpenoids, anthiages and cardiac glycosides. The extract (20@ 40d 800
mg/kg) exhibited significant (P<0.05), and dose-elggent inhibition of indomethacin-induced gastricenation
that seems to be stronger than cimetidine (100 g)g/K significant decrease in gastric acid secnetiwith
concomitant increase in intragastric mucous seoretivas produced by the extract at all doses studibé results
suggest that the extract possesses a significastt@arotective effect in indomethacin-induced gadesions.

Keywords: Nauclea latifolig gastric ulcer; cimetidine; phytochemical scregnigastric acid; kreceptors.

INTRODUCTION

Peptic ulcer is one of the most common gastroimaistliseases, which causes a high rate of moybjitticularly
in the population of non-industrialized countridg. [Pathophysiology of ulcer is due to an imbalancevben
aggressive factors (acid, pepdtelicobacter pylorj non steroidal anti-inflammatory drugs etc.) andal mucosal
defensive factors (mucus, bicarbonate, blood flpngstaglandins etc.). Gastro duodenal mucosa ityey
maintained through a homeostatic balance betwessethggressive and defensive factors [2]. Previessarches
have indicated a correlation between increasedrigaastid secretion and predisposition to pepticeulf3, 4].
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Factors that cause a decrease in basal and magasiaic acid output will therefore have protectbapabilities on
the gastric mucosa, acting as a defense agairatoglenesis, a characteristic that is used in tartrent of ulcers
[5]. In the recent years, a widespread search das launched to identify new anti-ulcer drugs froatural sources.
Nauclea latifolia (smith) belongs to the family Rubiaceae. It is camntg known as pin cushion tree being a
straggling shrub or small tree, native to the ttapiAfrica and Asia [6]. It bears an interestingvier, large red ball
fruit with long projecting stamens. It grows updo altitude of 200 meters. It is widespread in libenid tropical
rainforest zones or in the savannah wood land o$tVilad Central Africa [7]N. latifolia is commonly known as
“Ubulu inu” among the Igbo in the Eastern part afé¥ia; as “Tafashiya” among the Hausas in the ot part of
Nigeria; as “Egbesi” among the Yoruba in the Westpart of Nigeria and as “ltu” among the Itsekig].[ N.
latifolia herbal remedies have been commonly seen in vacgtisres throughout recorded history and stilveeas
the main means of therapeutic medical treatmeris. dsed in the treatment of fever, diarrhea argheas an anti-
parasitic drug [9]. The sticks are used as chewiingk and a remedy against tuberculosis [7, 10bdexnental
studies have established hypolipidemic and hypegihyc effects like most other plants extracts [1].-T4e anti-
hypertensive activity of this herb has also beetudwented [13]. Decoctions from the stem bark ofltfawes oiN.
latifolia are used for treatment of stomach pain and caatgtip (Eno and Owo, 1999). Abbiw [15] stated thatr
infusion ofN. latifolia is used in Sudan for the treatment of gonorrhisaioots and leaves are used in Ghana for
treating sores. In Nigerian folklores the fruit a@metimes used in the treatment of piles and dgsefl6]. In
addition, the plant is used in the treatment oépieg sickness and to prolong menstrual blood {lb¥}. Gidadoet

al. [6] reported anti-diabetic properties for the tramd leaf extracts while Taiwet al [18] reported the anti-
depressant and anti-anxiety effects of the rootaektof the plant. Flavonoids in the plants are iagnthe
cytoprotective materials for which anti-ulcerogemifficacy have been extensively confirmed [19-20Me had
reported in our previous study the anti-ulcer aitiof aqueous leaf extract d.latifolia against indomethacin-
induced ulcers in raf®2]; however, there is a dearth of informatiorttse literature concerning the anti-ulcer and
anti-secretory effects of methanol extract fromvesaof N. latifolia on gastrointestinal tract in animal model.
Therefore, the current study was undertaken tosinyate the anti-ulcer and gastric anti-secretdfgces of the
methanolic leaf extract di. latifolia in indomethacin-induced gastric ulcer in rats.

MATERIALS AND METHODS

Chemicals and drugs

All chemicals and drugs used in this investigatieere of analytical grade and were obtained fromm@igSaint
Louis, USA. Cimetidine (ktreceptor antagonist) was used as the referencelaat drug. In this study, cimetidine
was administered orally to reference control gredpats in a dose of 100 mg/kg suspended in distilvater
(2ml/kg) [23].

Experimental animals

Male albino rats of Wistar strain weighing betwd200 to 240) g were obtained from the Central Adiiause,
Faculty of Medicine, Pre-Clinical Unit, Ebonyi StatUniversity, Abakaliki, Nigeria. The animals wereused in
cross ventilated room in cages at (22 + 2.5°C) @Rh dark/12 h light cycles and were feed witindtad growers
mash feeds (Pfizer Feeds LTD, Enugu, Nigeria) apdiaterad libitum Animals were acclimatized for one week
and fasted overnight, with free access to watéor po experiments. The experimental procedurestankniques
used in the study were in accordance with acceptéettiples for laboratory animal use and care byidyel
Institute of Health [24]. This study was approvgdAnimal Ethics Committee of the Faculty of MediejrEbonyi
State University with reference number (EBSU/RECEBND21).

Plant material and preparation of methanol extract

The fresh leaves di. latifolia were collected within the campus of the Ebonytétaniversity, Abakaliki, Nigeria,
identified and authenticated by Mr. P.O. Ugwuozotlie herbarium of the Plant Science and Biotechgyolo
Department of University of Nigeria, Nsukka, witembsition of authenticated voucher specimen (UNBH3T he
leaves were air-dried and blended to fine powdet. éxtraction of this powder (20 g) in a Soxhlepaatus using
100 ml of methanol was carried out. The collectetagts were concentrated and driedvacuoand the percentage
yield of the extract was 6.54%. The concentrate diasolved in 2—3 drops of tween-80 and diluteddésire
concentrations [25]. The solutions were prepareshron the day of experiments prior to the adnatisin.
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Preliminary phytochemical screening

The methanolic leaf extract of the plant was subjdo various qualitative phytochemical testsjdentify the
secondary metabolites; saponins, tannins, terpestemids, flavonoids, anthraquinones and cardigcogides
present in the leaves. The methods of analysisloagmg were those described by Trease and Evansd2é]
Sofowora [27].

Experimental design

A total of sixty (60) rats were used for the studllge rats were divided into two groups, each atyh(30) rats, each
group being for a different study. The first studyolved rats that underwent experimental Indomathranduced
gastric ulceration. These were used to asses®tireel of ulceration, total gastric acid content mmatous secretion
in control and pretreatment test groups. Rats & shcond study were assessed for both basal anohabax
(histamine-induced) gastric acid secretion.

Gastric ulceration

This was carried out as described by Ukwe and Nwgf8]. Food was withdrawn 24 hours and water ooerh
before drug treatment. Thirty (30) male albino ma&se randomly divided into 5 groups (n=6) ratsheagmnimals in
groups 1 and 2 received distilled water and cinmatidrespectively, while those in group 3, 4 andéese pre-treated
with 200, 400 and 800 mg/kg of the extract respebti After one hour, indomethacin 30 mg/kg (dissdl in 5%
sodium bicarbonate solution) was administered prl all the rats. Seven hours later the rats wdied by
cervical dislocation. The rats’ stomachs were readoand each opened along the greater curvaturer. #iing the
tissues by immersing in 10% formalin for 24 houtrsyas rinsed under a stream of water and examiioiedlcers.
The ulcers were counted by the aid of a hand léasn{agnification) and ulcer score was calculated dach
animals according to the arbitrary scale used Inglsét al [29], where O = no lesion, 1 = hyperemia, 2 = one
two slight lesions, 3 = very severe and 4 = muchghbf lesion.

Ulcer index was calculated as mean ulcer scords [30

Determination of gastric acid content

Before scoring the ulcer, the gastric content wasneédinto a centrifuge tube and 8 ml of freshly prepamedmal
saline was added and centrifuged at 3000 rpm famitO The total gastric acidity was determined itnating 5ml
of the supernatant against M/400 NaOH to an endtposing 1-2 drops of phenolphthalein as an indicat
according to Lai [31].

Determination of gastric mucous secretion

The adherent gastric mucous was determined by #tead described by Ettarh and Okwari [32]. The stoimwas
removed and washed in normal saline and then opalioed the greater curvature. It was again rinsezhline and
pinned to a cork board with dissecting pins. Mucaas extracted using a spatula from the spreadastiorimto a
known weight of beaker containing 4ml of water. Theight of mucous was derived from the differencdhie
initial and final weights of beaker + 4ml of wates follows:

Wt of beaker + 4ml of water = x
Wt of beaker + 4ml of water + mucous =y
Weight of Mucous = (y-x) gm

The procedure has also been described byeTah [33].

Determination of gastric acid secretion

The effects ofN. latifolia (400mg/kg) on basal and histamine-induced gastiid secretion in albino rats were
studied as described by Ghosh and Schild [34], fiseblby Amure and Ginsburg [35]. Thirty (30) malbiao rats
were randomly divided into 6 groups (n=5) rats edault male rats (180-250 g) fasted for 24h weraesthetized
with an i.p injection of 0.6 ml/100 g of 25% uretiea(ethyl carbamate). The femoral vein, esophagdspgloro-
duodenal junction were cannulated. The stomachpesasised with normal saline (37°C) and gastricueffit was
collected at a constant rate of 10 ml/10 min. Tifuent was titrated against M/400 (NaOH) solutianith
phenolphthalein as indicator. The effectdNofatifolia extract (400 mg/kg) alone and in combination witstdmine
and/or cimetidine, on gastric acid secretion wedtalied. Titrable acidity was expressedikq/L/10mins. The
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histamine-induced gastric acid was collected 30uteism post-surgery at which time a steady (basdd) secretion
had been obtained.

Statistical analysis

Results were expressed as mean + S.E.M. The datastatistically evaluated by one way ANOVA. Corrigan
between treatment and control group were made lyest's t- test then followed with Fisher's exa®ignificance
of difference was acceptedRk 0.05 using Graph-Pad Prism version 5.00 for Wivel(Graph Pad Software, San
Diego, California, USA).

RESULTS AND DISCUSSION

Phytochemical Screening
Phytochemical analysis revealed that the extragtaios saponins, tannins, flavonoids, terpenoidtraquinones
and cardiac glycosides.

Gross evaluation of gastric lesions

Indomethacin induced ulcers in 100% of the anintalthe negative control (distilled water; 2ml/kgogp (Table
1). The ulcer index was 4.08+0.75, which was charaed with severe disruption of surface epithaliof gastric
mucosa. Pre-treatment with cimetidine significarffy 0.05) reduced the severity of indomethaciniasd ulcers
compared to rats pre-treated with distilled watécdr control). The extract was also shown to eggibprotective
effects in a dose-dependent manner (Table 1).

Gastric content acidity

The extract produced a significant (p<0.05) andeddgpendent decrease in mean total gastric acidity
indomethacin induced gastric ulcers in pre-treatnggoups compared to control (Table 2). Mean tgiastric
acidity decreases with increasing doses of theaeixtCimetidine produced a lower gastric acidity<(B.05) than
any of the doses of the extract studied (Tablé2yrder to determine the probable mechanism byi latifolia
extract reduced total gastric acidity, the effdct@Img/kg body weight of the extract separateky emcombination
with histamine and/or cimetidine on acid secretiorituwas studied. The extract produced a significantedese in
basal and histamine induced gastric acid secrétiorats (Table 3). Moreover, the extract appearaugment
cimetidine inhibition of gastric acid secretion.

Gastric mucous studies

The extract produced a significant (p<0.05) andeddgpendent increase in gastric mucous production i
indomethacin induced gastric ulcers in rats congpaoecontrol (Table 1). The effect of the methaartract on
gastric mucous secretion was more pronounced ingatenent tested groups when compared to ratsgaeet with
cimetidine (Table 1).

Table 1. EffectsNauclea latifolia on gastric ulceration and mucous secretion induceldy indomethacin

Group  Pre-treatment Dosage  Mean Ulcer Index Percentage Mucous content
(p.0) + SEM Protection (9)

1 Distilled water 2 ml/kg 4.08+0.75 ©®.0 0.31+0.01

2 Cimetidine 100 mg/kg 1.96.28&F 51.96 0.52 + 0.03*

3 Extract 200 mg/kg 140.36* 65.20 0.56 +0.01*

4 Extract 400 mg/kg 0.69 + 0.14* 83.09 0.67+0.07*

5 Extract 800 mg/kg 0540.56 86.76 0.72+0.05*

*Significant. All values are expressed as mean MSE=6 in each group.*P<0.05 as compared with thegative control animal.
Percentage inhibition to ulcer formation in ratsthg extract was calculated as follows:

% Inhibition of Ulceration= [(Ulcer indegnyo- Ulcer indexyes) / Ulcer indexconto] X 100%
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Table 2. Effect ofNauclea latifolia on total gastric acid content induced by indomethein

Group Pre-treatment Dosage Total gastric acid content
(p.o) uEQq HCI/100g B.W)

1 Distilled water 2 milkg 12.92 +0.18

2 Cimetidine QLovg/kg 5.56 +®1

3 Extract 200 mg/kg .aD+ 0.07*

4 Extract 400 mg/kg ®80.13*

5 Extract 800 mg/kg 7.20£0.17*

*Significant. All values are expressed as mean + SEM in each group.*P<0.05 as compared with thgatd/e control animal.

Table 3. Effects ofNauclea latifolia extract on gastric acid secretion in rats

Group Pre-treatment Basal acid Gastric acid secretion
Output uEg/L/10mins)

MEQ/L/10mins)

1 Normal saline (1 ml/kg) 1.45+0.01 1.55+0.15

2 Extract (400 mg/kg) 1.52+0.03 340.24

3 Histamine (100 mg/kg) 1.50+0.01 4G+ 0.08

4 Histamine + Extract 1.67 £0.07 225+0.17*

5 Cimetidine (100 mg/kg) 1.55 +0.02 04+0.13

6 Cimetidine + Extract 1.54 +£0.03 ®00.75

*Significant. All values are expressed as mean + =M in each group.*P<0.05 as compared with thgative control animal.
DISCUSSION

The present study was designed to investigatenthiaulger and gastric anti-secretory activitiesnoéthanolic leaf
extract of N. latifolia against indomethacin-induced gastric ulceratioralinino rats. The results of this study
demonstrated that methanol extractNoflatifolia leaves significantly protected against mucosalagarinduced by
indomethacin and curative ratios of plant extr&€8, 400 and 800 mg/kg body weight were 65.20%0%2. and
86.76% respectively. The effect of the extract cared favorable to cimetidine 100 mg/kg (positivatcol). As
shown in Table 1, cimetidine produced a weaker-alogr effect than any of the doses of extract.eResh has
shown that indomethacin is an ulcerogenic ageneaalty when administered on an empty stomach [38
ulcerogenic activity of indomethacin and other deroidal anti-inflammatory agents as postulateghinbe due to
their ability to inhibit prostaglandin synthesis7[3 Several lines of evidence suggest that proatatyhs inhibit
gastric secretion and are important to normal gaghysiology and mucosal integrity [38-40]. Somk the
mechanisms suggested for their effect include digimg of the gastric mucosal barrier [41] and statian of the
gastric sodium pump [42]. The protective effecttloé extract on indomethacin induced-ulcers in raight be
related to any of the mechanism suggested.

Phytochemical analysis identifies saponins, tannilaonoids, cardiac glycosides and terpenoidghasmajor
components; these results support the findings &inlBye and Olaniyi [25]. Flavonoids are among the
cytoprotective materials for which anti-ulcerogeeficacy have been extensively confirmed [19-2H.flavonoids
have already been identified in this plant [25], ledieve strongly that the anti-ulcer activity dfig extract is
probably due to the antioxidant activity of the raxt. Antioxidant activities of flavonoids have beevell
documented in the literature. Moreover, flavondidse been reported for their anti-ulcerogenic égtand gastric
protection [43, 44]. It is suggested that, theseracompounds would be able to stimulate mucoicsrbonate, and
the prostaglandin secretion and counteract withdéeeriorating effects of reactive oxidants in gaistestinal
lumen [44- 46].

The significant reduction in total gastric acidilgserved in this study strongly suggests bhalatifolia may act by
inhibiting gastric acid secretion. Moreover, thidract inhibited basal and histamine-induced a@dretion and
seems to augment the inhibitory action of cimesd{@an H-receptor blocker) on gastric acid secretion. These
findings indicate that the extract probably actsiryibiting H,-receptor leading to blockade of histamine release
whose stimulatory action on gastric acid secretitan H,-receptor, has been well reported [47-49]. There is
however, the possibility of the involvement of atheceptors, which are yet to be investigated.

78
Pelagia Research Library



Morufu E. Balogun et al Euro. J. Exp. Bio., 2015, 5(2): 74-80

It is well-known that gastric mucous provides ampartant barrier against the corrosive action ofrbgtloric acid
on the gastric mucosa. Thus, this observation ges/another gastric cytoprotective mechanism oetteact and
supports the work of Menguy [50], who reported tinagating canine antral pouches with 0.1 M HGhstlated
mucous secretion, providing an adaptive protectigainst mucosa lesions. However, the mechanismuabuos
secreting activity ofN. latifolia is not understood, further experiments to investiges mucous secreting activity
may be interesting.

CONCLUSION

The results of this study have shown that latifolia extract exhibits a significant gastro protectived aanti-
ulcerative effect on the stomach. The observedfsignt reduction in mean ulcer count in this studgy likely be
explained by the anti-secretory effectMf latifolia, which significantly reduces the formation of ukeThe anti-
ulcer properties probably act via a reduction istge acid secretion and an increase in the instigamucous
secretion. However, efforts are ongoing to charaweand explore the biological activity of the trdoutory
compounds present in the extract.
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