Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) s.l_.;lj
Vol.66, 2018 IIS E

Effects of Aqueous Extract of Blighia sapida L eaves on Ethanol-
Induced Gastric Ulcer in Male Wistar Rats.

Y0.T Adedosu, J.A Badmus ., 'G.E Adeleke, 'E.O Olagoke.’0.0 Babalola

'Department of Biochemistry, Faculty of Basic MetiBeiences, College of Health Sciences , Ladokiatakx
University of Technology, Ogbomoso, Nigeria

Abstract

Blighia sapida have shown promising ameliorative effect in fotic treatment of gastric ulcer with little or no
scientific basis. This study investigated the dffet Aqueous Extract oBlighia sapidalLeaves (AEBSL) on
ethanol-induced gastric ulcer in male Wistar r&8igty-four male Wistar rats, weighing averagely @0ere
randomly selected into eight groups; Group | (Coltreceived distilled water, Group Il received02fg/kg
body weight of AEBSL only, Group Il received cititine 50 mg/kg.b.w, Group IV (ulcerated untreated)
orally pretreated with 50% absolute ethanol fortgaisiiceration. Groups V, VI and VII were ulcerdtgroups
treated with AEBSL at 100, 200 and 400 mg/kg b.w @moup VIII, ulcerated group treated with cimetieliat
50 mg/kg b.w. Ulcer index, hematological and aritiaxt parameters were determined using standathods
after 21 days of treatments.Results showed thatlepkl of gastric secretion, total protein, bicarate, Red
Blood Cell and Hemoglobin concentrations were nificantly (p<0.05) decreased in ulcerated untréate
animals (Group 1V) compared with control and extraoly group. However, the effects were reversed in
concentration dependent manner in treated GroupsV(VVII and VIII). Also, Superoxide dismutase and
Catalase activities as well as Reduced glutath{@®H) concentration were significantly (p<0.0®cckased
in ulcerated untreated animals, while treatmentu@soV, VI, VIl and VIII significantly (p<0.05) elated the
enzymes activities and GSH concentrations in a @anation dependent manner. Alkaline phosphatase a
Pepsin activities as well as ulcer Index (Ul),é&~rand Total acidity, White Blood Cell, Platelettrid oxide and
Malondialdehyde concentrations were significarfix0.05) increased in ulcerated untreated aninvethile
they were restored near to control level in tleatied Groups (V, VI, VII and VIII) at different coantrations
.Cimetidine, at 50 mg/kg b. w exhibits similar amoedtive effect comparably with AEBSL at 200 mgk. w,
while the extract showed antioxidant, anti-inflaatory and ameliorative effects on ethanol-inducadtric
ulcer in rats.
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Introduction

Gastric ulcer is a common global heplitblem both in terms of morbidity and mortalibgcurring as a
result of imbalance between aggressive and deferfsigtors of the gastric mucosa. The origin of m@ast
ulceration is usually multifactorial and some pspaising factors have been implicated. Some of tfagders in
ulceration includes, smoking, consumption of aldptuet irregularity (Gopinatharand Nija 2014), duration of
starvation, nature of ingested food, bile reflueduced mucosal resistance, gastric mucosal blood fl
alteration, disruption of gastric mucosal barrigrsitress, alkaline mucosal bicarbonate reductiahdetreased
mucus secretion, over dosage and prolonged adnaitiist of Non- Steroidal Anti-Inflammatory drugs
(NSAIDs) (Suerbaum and Michetti, 2002; Berardi aneglage, 2005). Gastric ulcer can be defined as an
erosion that occurred in the lining of the stomaelused by the disruption of the gastric mucosétrie
systems and also, an imbalance between the raseapétion of gastric juice and the degree of ptae
afforded by the gastro- stomach mucosal barrievedsas the neutralization of the gastric acid tynsach juice
(Gopinathanand Nija ,2014). Gastric ulcer as a widespread disordgr accurred when the gastric mucosa is
constantly exposed to potentially injurious agentsh as bacterial products like Helicobacter pydord drugs
(Non-Steroidal Anti-Inflammatory Drugs). Pathogesesf gastric ulcer may also be traced to increagesiric
acid and pepsin secretion, prostaglandin synthakibition, reduced gastric blood flow and gastmotility
(Tomaet al, 2005). Ulcer incidence varies with the type,dmmand age and when it is located in the stontach i
is called gastric ulcer while in the duodenum regtds called duodenal ulcer and together theycatked peptic
ulcer.
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Persistent decrease of gastric acid productionadém stimulation of processes that causes re-emfwent of
gastric mucosal production has been the major agpes to cure, prevent and ameliorates peptier ulc
(Gopinathan and Rameela 2014). In any form of etiology, an increase im@gsive factors or a decrease in
defensive factors will result in loss of mucosakgrity causing ulceration (Alan, 2000). Gastilcers are
most of the time characterized by pain and thisoimmon in older age people. Other symptoms mayudec|
nausea, vomiting and weight loss ( Avinaghal, 2011). The most common symptoms of duodenalr ieoe
waking at night with severe upper abdominal paat thay improve with eating .However, in gastricenjahe
pain may get worsen with eating (Reabal., 2014). Other symptoms of gastric ulcer includéchuag,
vomiting, loss of weight and poor appetite, whitemplications of ulceration may include bleedingifpeation,
and stomach blockage with bleeding occurring inudld®&% of the affected people (Milosavljeetal, 2011).

Treatment of ulcer varies with degreand different medications as younger patialing ulcer-
like signs and symptoms are sometimes treated amtacids or Klantagonists like Cimetidine, Ranitidine and
Omeprazole, before endoscopy is carried out, wiikople who are placed on Non-Steroidal Anti-
Inflammatories (NSAIDs) drugs may also be presctibeprostaglandin analogue (misoprostol) to hegvemnt
ulcers (Najm, 2011). Acid reducing medicatidfy; antagonists or Proton-pump inhibitors reducesatheunt of
acid present in the stomach, thereby helping wétalihg of ulcers and when Helicobacter Pyloféation is
present, the most effective treatments for elinmaof the bacteria and treatment of ulcer are doailmns of
two antibiotics (e.g. clarithromycin, amoxicillitetracycline, metronidazole) and a proton-pumphibi (PPI),
sometimes together with a bismuth compound, white effective first-line therapy mostly use for
uncomplicated ulcer cases would be the combinatmamoxicillin, metronidazole and pantoprazole (PPI
(Najm, 2011). However treatment of ulcer is usuailyershadowed by different side effects arisingnfrihe
drugs used. For example-Feceptor antagonists (e.g. cimetidine) may cagseldche and Itching as reported
by Reilly, (1999). Management, prevention and treatment of diseaskdedeto oxidative stress and
inflammation such as ulcer has been carriedusing orthodox drugs with much side effects hettoe need to
source for natural products of plant origin whick believed to have little or no side effect andadly validate
some of the claimed medicinal values by the loegbal practitioners.

Medicinal plants constitute an effeetsource of modern medicine in ulcer treatmemtl &ave
acquired greater appreciation, due to their Igitte effects and higher efficacy. More than 80%hef world's
population depends on traditional herbal mediciseheir primary healthcare (Sofowora 1982; Vijagdral.,
2007), asmodern drugs employed in orthodox medicine havé trgin from plants ( Sofowora, 2001).
According to Bubayero, in 1998 and Sofowora, (20085-70% of the Nigerian populationdo patronize
traditional medicine practitioners with their vars forms and different methods of treatment.

Blighia sapida(Ackee) is a plant that belongs to the family of Sapindacelt is mostly found in Western
Tropical Africa and was introduced into Jamaicathe late 18th century. The plant has extended herot
regions of tropical America but still more widelyliivated in Jamaica than elsewhere. B. sapida gst\frica
expands from Senegal to Gabon. It is also cultivate India and tropical America. B. sapida is el
distributed throughout the regions of Nigeria arldoa found in drier forest of the savannah regiathwarious
applications in folk medicine ( Esuoso and OdetpR005).B. sapida, is noted for its highly prominent redidis
fruits existing in different species, which in@uBlighia sapida, Blighia welwitschii and Blighianijugata. B.
sapida is a common tree usually cultivated for gimn of shade from hot sun. The plant is about Righ and
2.5m in girth, having heavy evergreen crown. It hgsale brown bark, while its leave has a stoulkstd about
5-23cm long. The leaflets, 5-15cm long by 3.5-7.Baad, are obovate with its lowest part almostualar and
very close to the base of the leaf-stalk. The ftmgeof the plant begins between October-March (ssuand
Odetokun, 2005). It has a small flower that is giisk white in colour. The fruits start appearingtlween the
month of March to September. The fruits are oboanid about 3.5-6cm long by 3- 5¢cm in diameter, Hirigd
to yellowish in colour and often by itself splifgem on the tree. The seed in the plant is covelttd avglossy
testa and about 2.5cm long by 2cm broad, whiledtie(the edible part of the fruit) is pale yelloar cream
coloured, wrinkled and about 2cm long .

Extracts of Blighia sapida plant are commonly éwed in folk medicine to treat different typesdidfeases,
especially in developing countries, the bark pulphe plant is used as liniment for oedema intetalgsains in
Ivory Coast. The pulp is employed as eye drop htlegmic and conjunctivitis (Irvin, 1965). In Br§ziepeated
little doses of aqueous extract of the seed obBida have been administered to expel parasite€diombia,
the leaves and bark of the plant are consideredhatthic (Morton, 1987). Okogun, (1996), revealed,ttize
bark can be powdered and grounded with capsicumrabded on the body to function as a stimulant evttile
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dried husks ashes and seeds are used in the seganation, due to their richness in potash. Aldifferent
parts of B. sapida plants are employed either alon& combination for the treatment of variouseadises like
psychosis, cancer, gonorrhea, stomach ache, hetraagkache, diarrhoea and constipation (Okogun, 1996
Antwi, 2009 ). It is not astonishing that medidipknts are mostly employed in the treatment, ngenaent and
prevention of various ailments. However the procefssolation and elucidation of chemical structsire
embedded in plant extracts may not be too sigmificantil proper and suitable bioassays are empibye
establish the biological activities exhibited b thlant extract and validate their medicinal clajrh&nce the
basis for this study.

Materialsand M ethod

Chemicals and Reagents.

Laboratory assay kits for determinatidnvarious biochemical indices and other chemicalsh as
Casein, hydrogen peroxide, Trichloroacetic acidtakene hydrochloride, adrenaline were purchasedh fro
sigma Chemical Company St. Louis, MD, USA. All athehemicals and reagents for the study were of
analytical grades while Cimetidine tablet , a pridof bond chemical pharmaceutical industry, AWs0
state, was purchased from Akol pharmacy Ogbomoso.

Plant material and authentication

Blighia sapiddeaves were collected from the school farm of ddle Akintola University of Technology
Ogbomoso, Nigeria , authenticated by plant Taxdabat botany unit of the Department of Pure anghl/sul
Biology of the same institution with herbarium sjpeen voucher number (LHO 465) deposited.

Preparation of Aqueous extract of B. sapida leaves

Dried powdery leaves 8fighia Sapida ( 500g) was soaked in 5000ml of distilled wateft for 3days
with intermittent stirring, filtered using whatmafilter paper number 1, and the filtrate was comeded in
rotary evaporator at 36 and later dried using fixed drier. Percentagédyveas 13.69% and part of this were
used to prepare the aqueous extract at differamterdrations.

Experimental animalsand design.

Sixty-four Male Wistar rats weighing beeme 180-200g, were obtained from the animal houséhef
Department of Animal Production and Health, Facultfy Agriculture, Ladoke Akintola University of
Technology Ogbomoso, Nigeria. They were houseddage under standard laboratory condition. Thewate
acclimatized to laboratory condition for 14daysdsefthe commencement of the experiment. All prooesiu
involving handling of laboratory animal were folled in accordance with the international standsr@nimal
ethics and regulations as made available inahwrhtories.

The rats were randomly divided into eight groupseigfht rats per group and treated for twenty ongsdes
follows:

GROUP | (Negative Control): Rats received standeed and distilled water only.
GROUP Il (200mg/kg.bw. extract only): Rats recei2®@®mg/kg body weight (bw) of extract only.
GROUP 1l (50mg/kg. b.w. Cimetidine only): Rats eded 50mg/kg body weight (bw) of cimetidine.

GROUP IV (Ulcerated untreated): Ulcer was inducdthwral pretreatment of 50% ethanol (10ml/kg. bw.)
once.

GROUP V (Ulcerated treated with 100mg/kg. b.w. aat): After ulcer induction, animals were treateihw
100mg/kg. bw. Extract.

GROUP VI (Ulcerated treated with 200mg/kg. bw. agt}: After ulcer induction, animals were treateihw
200mg/kg. bw. Extract.
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GROUP VIl (Ulcerated treated with 400mg/kg. bw.raxt): After ulcer induction, animals were treatgith
400mg/kg. bw. Extract .

GROUP VIl (Ulcerated treated with 50mg/kg. bw. @iline): After ulcer induction, animals were tesdvith
50mg/kg. bw. Cimetidine.

Induction of Ulcer

Throughout the experimental period, there$ were given standard rat pellets and didtillaterad
libitum, however the groups to be induced with ulcer W,VI, VII and VIII) were deprived of food for 24
hours with access to drinking water only beforesulimduction as this is to ensure total emptinesgastric
contents for effective ulceration. Gastric ulcealhino Wistar rats was induced by orogastric iatidn of 70%
absolute ethanol (10ml/kg. bw.) (Gopinatheand Rameela 2014). After an hour of ethanol induction, an
animal in each group were sacrificed, andstieenach was opened to assessed for ulceratioer #fenty
one days of treatment based on the various graepsnient , animals were fasted for 24 hours befioee
sacrifice.

Induction of gastric juice secretion

During the fasting period, the animals evplaced on a raised wire mesh to avoid CopropliBggsoet
al., 1983).The animals were anaesthetized using Kemidrochloride (50mg/kg 1.P) (Mabroek al, 2009).
The abdomen was opened without causing any damatgellood supply, an incision of 1cm long was mad
the abdomen just below the sternum and the stomashexposed. A thread was passed around the @ylori
sphincter and applied a tight knot using the thre¢hd stomach was injected with 3ml of distilledteva,
abdominal wall was sutured using chromic catgutmyldn filament . All the animals recovered aftendur and
were left for 4hrs after which they were anaestkétusing chloroform and latter sacrificed. Thedal samples
were collected using cardiac puncture for hematoigtudy, the stomach was removed, opened ajrieter
curvature, gastric juice was collected in a gragldatentrifuge tube and stomach were harvestedhesas
carefully in 0.9% Normal saline. Both the fundicddagiandular portion of the stomach were homagghin
ice using homogenizer for Biochemical analysis.

Preparation of 70% ethanol from absolute ethanol (99.9%)

Stock solution of 70% ethanol was prepdiredn absolute (99.9%) Ethanol by measuring out [70m
absolute ethanol with measuring cylinder and making to 100ml with distilled water.

Preparation of serum for hematological and biochemical analysis.

The blood was collected via cardiac puncture usirgml needle and syringe. 1ml of whole blood froaate
animal was collected for haematological analyslisle the rest was transferred into plain samplélds
centrifuged at 4000rpm for 5 minutes to collect $keum which was stored in a freezer for furthiechemical
analysis.

Collection of gastricjuice

The gastric juice from the stomach was collecteéfadly in centrifuge tube and centrifuged at 10péh for 10
min, decanted into another tube for the deternonatif free and total acidity as well as proteolytactivity of
Pepsin.

Histological study

Stomach Specimens were collected from rats ofvdmgpous groups at the end of the experimental
period, fixed in 10% Buffered formosaline (pH 7.dghydrated in ethyl alcohol, then cleared in kgod
embedded in paraffin; 4-6 microns thickness sestiprepared and stained with heamatoxylin and ef@sin
examining both the fundic and glandular partshefstomach (Bancroft and Gamble, 2008).

Determination of pH, Freeand Total acidity of gastric secretion

The pH level of the gastric secretiorswizeasured using pH meter while the free and &amfidity of the
gastric secretion were determined by the procedurdanardhanaet al., ( 2012).
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Deter mination of ulcer score, Ulcer index and Per centage Amelioration.

The stomach of the animals was removedneg along the greater curvature, using dissetging, the
ulcer was scored based on the number and sevétite ailcers and these were calculated accortdimdgwvafor
et al., 2000, while the percentage amelioration was deterd according to the method described by Dekanski
etal.,1975.

Determination of haematological indices and electrolytes

Determination of Red blood cells (RBCsust and Haemoglobin (Hb), were carried ouhgs
SYSMEX KX-21N hematology analyzer machine whileruisn Bicarbonate (HCQ was determined using lon
Selective Electrode Machine.

Deter mination of proteolytic activity of Pepsin enzyme

This was determined by the method of Hatvkl., (1960) ,in which 0.2ml of centrifuged gastricgeliwas
added to 3ml of casein ( 3% for each rat testldadk), as 10ml of 6% Trichloroacetic acid wadded to
blank to stop enzyme activity. Both blank and tebes were incubated in water bath at temperaftfi@ for 30
minutes. Proteolytic activity was determined spmmtiotometrically by optical density measured at 280
wavelength.

Deter mination of protein concentration in gastric tissue.

The protein concentration of the harvesgjastric tissue was determined by the method thatdeaeloped
by Bradford, (1976), and reported by Dewi andeajjues (2012).

Deter mination of lipid peroxidation and antioxidant indices

The homogenized gastric tissues (stomaclks) ceatrifuged at 4000 revolution per minutes forndiutes
and the supernatant was collected for biochemégellysis. Malondialdehyde (MDA) concentration was
determined by measuring the thiobarbituric acidctiga substances (TBARS) produced during lipid
peroxidation as described by Rice — Evatsal., (1986). Reduced glutathione (GSH) concentratiors wa
determined by the method described by Anderéb®85).The antioxidant enzyme Superoxide dismutase
(SOD) activity was determined by the methods oftMisind Fridovich (1972) and that of Catalase #gtivas
determined by the method developed by Sinha, (1972

Deter mination of inflammatory indices

Nitric oxide (NO) concentration was deteradnaccording to the method described by Arias-Nege¢
al.,(2004). White blood cell count (WBC) and Platetoncentration were determined by SYSMEX KX-21N
hematology analyzer.

Statistical analysis.

All data were presented as Meant Standardr of mean (Mean + SEM). Statistical analysisswa
performed using Graph pad prism 5. One way anabfsigariance (ANOVA) was used for the comparison of
relative expression levels for different groupddaied by Turkey Post Hoc test.
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Fig. 1: Ulcer index in the stomach (gastric Tissue) of Various treatment groups

Level of significance was taken at (P< 0.05) foa per group

a Represents Significant decrease at p< 0.05 cadpeith control

¢ Represents significant decrease compared witm@ikgy body weight of extract.
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Fig. 2: Percentage (%) amelioration by different concentrations of aqueous extract of B.sapida leaves
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Fig. 3: pH level of gastricjuicein varioustreatment groups.

Level of Significance was taken at (P <0.05) farrsits per group.

a Represents Significant increase at (p< 0.05mpaved with control

¢ Represents Significant decrease at (p < 0.@pared with control and extract only groups.

d Represents Significant increase compared wilterdted untreated group
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Fig. 4: Freeacidity concentration in gastric juice of varioustreatment groups.

Level of significance was taken at P<0.05 for sitsiper group

a Represents significant(P<0.05) decrease compegitedcontrol

¢ Represents significant increase compared wittraband extract only groups

d Represents significant decrease compared witiratied untreated group
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Fig. 5: Total acid output in gastric juice of varioustreatment groups.

Level of significance was taken at P< 0.05 forraité per group

a Represents significant (P<0.05) decrease compeitedtontrol

c. Represents significant (P<0.05) increase compargdcontrol and extract only groups

d Represents significant decrease compared witarblied untreated group.
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Fig. 6: Pepsin Activity in gastric juice of varioustreatment groups

Level of Significance was taken at P< 0.05 forrsits per group

a Represents Significant decrease compared withralarimals

¢ Represents significant increase compared withtraband extract only groups.

d Represents significant decrease compared witratied untreated group.
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Fig. 7: Total Protein concentration in gastric tissues of varioustreatment groups
Level of significance was taken at P< 0.05 forrsits per group.

a Represents Significant increase compared withrabahimals.

¢ Represents Significant decrease compared withr@arid extract only groups

d Represent Significant increase compared with ateeruntreated group
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Fig. 8: Alkaline phosphatase (AL P) activity in gastric tissue of varioustreatment groups
Level of Significance was taken at P<0.05 for sitsper group

a Represents Significant(P<0.05) decrease compethatontrol

¢ Represents Significant Increase compared waititrol and extract only groups.

d Represents Significant decrease compared witratied untreated group
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Fig. 9: Red Blood Cell count in blood of varioustreatment groups

Level of significance was taken at P< 0.05 forraité per group

a Represents significant (P<0.05) increase compaitdcontrol

c. Represents significant decrease compared withr@amimals and extract only groups

d Represents significant increase compared witlraled untreated animals
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Fig. 10: Hemoglobin (Hb) concentration in blood of varioustreatment groups
Level of Significance was taken at P< 0.05 forrsits per group

a Represents significant increase compared wittrabn

¢ Represents significant decrease compared withraand extract only groups

d Represents significant increase compared witbrated untreated group.
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Fig. 11: Bicarbonate (HCO3) concentration in serum of varioustreatment groups.
Level of significance was taken at P < 0.05 forraite per group.

a Represents Significant increase compared withrabahimals.

¢ Represents Significant decrease compared witliralaand extract only groups

d Represent Significant increase compared with ateeruntreated group
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Fig. 12: Nitric Oxide (NO) Concentration in gastric tissue of varioustreatment groups

Level of Significance was taken at P<0.05 for sitsper group

a Represents Significant(P<0.05) decrease compuesddcontrol

c Represents Significant Increase compared waitltrol and extract only groups.

d Represents Significant decrease compared wédrated untreated Group
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Fig. 13: White Blood Cell (WBC) count in blood of varioustreatment groups
Level of Significance was taken at P<0.05 for sitsper group

a Represents Significant(P<0.05) decrease compuesddcontrol

b Represents no significant decrease compared wittrad.

c Represents Significant Increase compared witiireband extract only groups.

d Represents Significant decrease compared witlatke untreated Group
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Fig. 14: Platelet count in blood of varioustreatment groups

Level of Significance was taken at P<0.05 for sits per group

a Represents Significant(P<0.05) decrease compaitactantrol

c Represents Significant Increase compared witiireband extract only groups.

d Represents Significant decrease compared witteraied untreated Group

56



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) l'.ql,j
Vol.66, 2018 IS'E

=
()]
2 0.5
= Bl Control
30.4- a 3 200mg/kg
= £ Bl Cim 50mg/kg
E 037 Bl Ulcerated untreated
= Bl Ulcerated + 100mg/kg
= 029 Bl Ulcerated + 200mg/kg
8 .14 B Ulcerated + 400mg/kg
% Bl Ulcerated + Cim 50mg/kg
C—S 00- T
@ \
O Q S O O W W
S 6\\ Q\\1‘. {(&\\b Q}’S& {(\Q’\% {(\Q’\% {(\&% {(\&%
PSS S
S N P W
NS x o
CFS L °
X A\ A\ "\ x
& & & F D
0\ 2\© \OQ) \OQ) ’5-\'
O EEEN 0‘2}
S

Treatment groups

Fig. 15: Catalase activity in gastric tissue of varioustreatment groups

Level of significance was taken at P< 0.05 forrsits per group.

a Represents Significant (P<0.05) increase compaitdoantrol animals.

¢ Represents Significant decrease compared wittraland extract only groups

d Represents Significant increase compared witlerated untreated group
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Fig.16 : Superoxide Dismutase (SOD) activity in gastric tissues of varioustreatment groups
Level of significance was taken at P< 0.05 forrsits per group.

a Represents Significant increase compared withrebahimals.

¢ Represents Significant decrease compared wittraand extract only groups

d Represents Significant increase compared with atedruntreated group
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Fig. 17: Malondialdehyde (M DA) Concentration in gastric tissue of varioustreatment groups.
Level of Significance was taken at P<0.05 for sitsper group

a Represents Significant(P<0.05) decrease compaitidcontrol

c Represents Significant Increase compared waitltrol and extract only groups.

d Represents Significant decrease compared witlmatke untreated Group
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Fig. 18: Reduced Glutathione (GSH) concentration in gastric tissues of varioustreatment groups.
Level of significance was taken at P< 0.05 forrsits per group.

a Represents Significant increase compared withrabahimals.

¢ Represents Significant decrease compared wittraand extract only groups

d Represent Significant increase compared with utedrantreated group
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Photomicrograph showing the histology of the stomach (gastric tissue) for normal stomach, ulcerated
untreated, treated with extract at different concentrations and separately with the standard drug.

Plate.1: Normal stomach Plate.2: Ulcerated untreated stomach

Plate .3: Ulcerated + 100mg/kg bw extract Plate .4:Ulcerated +200mg/kg bw extract

Plate .5: Ulcerated + 400mg/kg bw extract Plate .6: Ulcerated + Cim 50mg/kg bw.
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Discussion

The gastrointestinal (Gl) tract is a key sourte BOS. Despite the protective barrier offereditsyepithelial
layer, pathogens and some ingested materials casecaflammation by activating the epithelium and
macrophages, to generate inflammatory cytokinessante other mediators that contribute further taative
stress. Various (Gl) pathological conditions likestyo-duodenal ulcers, gastro-intestinal maligres)ci
inflammatory bowel disease (IBD) arise from oxidatistress. Oxidative and nitrosative stress haven bee
etiologically implicated in a wide variety of dissa processes which includes: aging, hypertension,
atherosclerosis, diabetic neuropathies, and rasehsges. Oxidative stress also contributes to wsu@l diseases
including gastro-duodenal ulcers (Peegal., 2008), inflammatory bowel disease (Grisham, 1994y Gl
malignancies such as gastric cancer and coloreatader (Inokumaet al., 2009: Kekec, 2009).In this study,
some ulcer indices, biochemical and antioxidaniciesl were evaluated in rats to assess the posdielets of

aqueous extract of Blighia sapida leaves in athentluced gastric ulcer.

Ulcer index refers to mean ulcer score per grdugnamals (Nwaforet al.,2000).In figure 1, Ulcer Index Value
(UIV) significantly increased (P<0.05) in ulcerataatreated animals (Group 1V) compared with otheatment
groups (V, VI, VIl and VIII). However administrath of both plant extract and cimetidine signifidgnt
(P<0.05) decreased the ulcer index. The maximuiibitndn of ulcer index was observed in animals teelawith
plant extract at 400 mg/kg body weight than thiveated with standard drug (Cimetidine). Similfeet was
observed at 200mg/kg body weight extract and tdime at 50mg/kg body weight. Also, in figure Bet
percentage amelioration was highest in group tdeat#h 400mg/kg body weight of extract and lowest a
100mg/kg body weight of extract with similar effectbserved at 200mg/kg body weight extract andetiitime

at 50mg/kg body weight, suggestive of possiblepsydtective potential of the plant extract.

Ethanol administration leads to ineethproduction of Hydrochloric acid (HCI) from therietal cells
of the stomach, thereby making the pH of gastraret®n more acidic. Excessive acid production astgc
mucosa caused decreased pH level which has ibgydicated in gastric ulcer (lan and Williams, Z)0In
figure 3, the pH of gastric secretion was siguaifitly (P<0.05) increased in extract and cimetidinly treated
groups (Group Il and IIl) compared with controlthe drug and the extract or its metabolites mignte
reduces the concentration of acid secreted iniggsice significantly (P<0.05) in the ulcerateats. The extract
at 200mg/kg body weight and cimetidine at 50mdikgy weight however elicit similar effect orettpH of
the gastric secretion. Similarly in figure 4 and @ significant (P<0.05) decrease in Free andlTaxidity was
observed in extract and cimetidine only groups ((grth and 1ll), compared with control animals whitee and

total acidity concentration was significantly irased (P<0.05) in ulcerated untreated rats (Gragp |
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compared to control. After the treatment, it wam#icantly (P<0.05) decreased in the groups tickatith plant
extract and Cimetidine. The decrease was more prarea in extract treated at 400 mg/kg body weighnt
those of cimetidine, while extract at 200mg/kg bodseight and cimetidine at 50mg/kg had simildeets.
This behavior is suggestive of antacid or cyttgxtive effect ofBlighia sapidaextract or possibly by

antisecretory effect which may be responsiblet®possible ameliorative potential.

Pepsin enzyme is an endopeptidase thaesponsible for initiating the process of protaigestion into
smaller peptides and polypeptides in the stomaepsiR splits the long chain amino acid in the regibpeptide
bonds having aromatic amino acids. However apoéd activity of Pepsin enzymes have been imglitin
gastric ulcer (lan and William, 2005). In figure &, significant (P<0.05) decreased in pepsin agtiwas
observed in extract and cimetidine only treatesbugs (Group Il and Ill) compared with controliraals.
Proteolytic activity of Pepsin enzyme in gastricretion significantly (P<0.05) increased in ulcedhtintreated
animals (Group 1IV) compared with control groupgon treatment, administration of both plant astrand
cimetidine significantly (P<0.05) decreased itdwtgt in a concentration dependent manner with Emegffects
observed at 200mg/kg body weight of extract amdetidine . Ethanol induced gastric ulcer is usuall
associated with elevated activity of Pepsin enzyrag,ethanol stimulates increase production of bigtdoric
acid (HCI) from the parietal cells of the stomachenhanced HCI causes increase in Pepsin activity by
facilitating the conversion of Pepsinogen (inacfioen of Pepsin enzyme) to the active Pepsin enzfareand
Williams, 2005). In figure 7, gastric tissue tofabotein was significantly (P<0.05) increased inraet and
cimetidine only treated groups (Group Il and llhile a significant (P<0.05) decrease was obsemredcerated
untreated group (Group IV). However after treatmeaotal protein concentration increased signifibarfP<
0.05) in a dose dependent manner with similar effdzserved at 200mg/kg bodyweight of extract and
cimetidine at 50mg/kg body weight. The decreageratein concentration in ulcerated untreated arsr(@roup
IV) may be ascribed to tissue damage in ulceradiwh subsequent leakage of these constituentshiatgastric
juice as reported by Gopinathan and Nija, (20I#)e phytochemicals or bio actives constituenes@nt in the
plant extract or its metabolites may be respoadibt healing of the stomach ulcer wounds and tpusvents

protein degradation.

Alkaline phosphatase (ALP) is an enzyimst functions at alkaline pH of 10, it works bynaving 5'
phosphate from DNA and RNA and also from protein amicleotides creating an alkaline pH. Increased
activity of Alkaline phosphatase has been repairiegastric ulceration (Holtz and Kantrowitz, 1998) figure
8, a significant (P<0.05) decrease in Alkalinegphatase activity was observed in extract andtalme only
groups (Group Il and 1ll) compared with contaslimals. Alkaline phosphatase (ALP) activity wdswever
significantly (P<0.05) increased in ulcerated umted animals when compared with other treatmentiggo
Treatment with extract and cimetidine significani{ly<0.05) decrease the activity of this enzyme in a
concentration dependent manner with similar effatitswn by extract at 200mg/kg bodyweight and the

standard drug.

In figure 9 and 10, significant (P<0.05)crieases was observed in Red Blood Cell (RBC) and
Haemoglobin counts in group Il and 1l companeith controls . Ulcerated untreated (Group V) aaisn

showed significant (P<0.05) decrease in Red Bloeli &d Hemoglobin concentration. In ulceratidrere is
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usually a profound haemorrhage due to lesions $trigamucosa , and this was further supportedsidpyificant
reduction in the level of Hemoglobin and Red Blaedls in ulcerated untreated animals in this studpwever
with the administration of various treatments, @ages in red blood cell and haemoglobin concémbsat were

observed with the extract which favourably canggl with the standard drug at 200mg/kg body kteig

Bicarbonates are integral indicéslloeration, in figure 11, serum Bicarbonatsas significantly
(P<0.05) increased in extract and cimetidine oatiministered rats (Group Il and IIl) compared hwibntrols.
However a significant (P<0.05) decrease was obdervellcerated untreated group (Group IV) compaséti
other treatment groups. Administration of thetraot increases bicarbonates in a concentratépertdent
manner in the ulcerated rats treated with theraektsuggestive of the possible ability of the astror its
metabolites to stimulate mucus and Bicarbonatedwnteract the degenerative effects of reactivegemy
species (ROS) present in the gastrointestinal lurasm result of a possible buffering actioBhdomannavar
et al.,2011; Borrelli and Izzo, 2000).

Nitric oxide (NO), functions as a neuwasismitter and vasodilator and also has importaig mn
inflammatory processes, being a mediator of maageHtunction. Nitric oxide, generated by the enzyritec
oxide synthase, reacts rapidly with oxygen freecald to form peroxynitrite. When Peroxynitritegeotonated,
it decays rapidly to OH and NQvhich are highly potent biological oxidants (faand Li, 2006). Result
obtained in figure 12, showed significant (P<0.8B¢reases in nitric oxide level in extract and tidiee only
treated groups (Group Il and IIl) compared with ttoh animals. Nitric oxide (NO) concentration was
significantly (P<0.05) increased in ulcerated usited animals (Group 1V), while treatment withraet at

different concentration and cimetidine reverdad trend significantly.

Elevated level of white blood cell havbeen implicated in ulceration and inflammatiofGopinathan
and Rameela, 2014). In figure 13, the concentratiowhite blood cell (WBC) was significantly <B.05)
increased in ulcerated untreated animals (V) caegbavith other treatment group while a significéid&0.05)
decrease in white blood cell concentration was meskin extract only group (Group I1).The ulcerataad
treated animals with extract only and cimetidimly showed decreases in WBC with similar evehtserved
in platelets concentrations when compared with rodsit (figurel4). Elevated concentration of platele is
usually associated with gastro-duodenal ulceratioterestingly, the extract showed ameliorativeeet$

competitively with the standard drug from theutesobtained.

Enzymatic antioxidants such as Sugdeodismutase (SOD) and Catalase (CAT) are knowexhibit
the first line of cellular defense against oxidatidamage in tissues, they dispose superoxig¢ #8d HO,
before their interaction to form more harmful hydybradical (OH) (Lil et al., 1988, Megala and Geetha,
2010). In figure 15 and 16, stomach SOD armtal@se activities were significantly (P<0.0%reased in
extract and cimetidine only groups (Group Il antj licompared with controls. Ulcerated untreatedveais
(Group 1V) showed significant (P<0.05) decrease@s SOD and Catalase activities. The lowered ai#s/ of
SOD and Catalase occasioned by the ethanol astmaition were brought to near the control lewefreated
Groups V, VI, VII and VIII. The increase in SOD a@htalase activities elicited by the extract wire

concentration dependent manner while similar edfeetre observed with extract at 200mg/kg  bodyghiei
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with Cimetidine. These results may imply poksiantioxidant property of the extract which magicit
pathway that enhances increase in superoxide thsmuand catalase activities thus boosting ttiexitant
status of the animals. Oral administration of 78ddute ethanol induces ulcer in rats resultingexcessive
free radicals production which includes hydroxyiydtradical, superoxide radical £, hydroxyl radical (OH,
peroxyl radical and hydrogen peroxide (Schlatffal., 1999). These radicals were formed from thamth
mediated process and have the ability to rgaatkly with lipids turning them to lipid peroxidgsPO)
(Rukkumani et al., 2004). Result obtained in figure 17, showed a iB@nt (P<0.05) decrease in
Malondialdehyde (MDA) concentration in extract arichetidine only administered groups (Group Il ahy

compared to control animals.

The concentration of MDA was significant®<0.05) increased in ulcerated untreated animaigpaoced to
control group and other treated groups, whidatiment with extract and cimetidine significant<0.05)
decreased MDA concentration in a concentration dég@et manner with highest effect at 400mg/kg body
weight . Similar effect was also observed at 20®Ggdpody weight of extract and cimetidine at 50kggbody
weight.

Reduced glutathione (GSH) is a non-enzyerettioxidant biological molecule present in badgues. It
aids the removal of reactive non radical compoulikds hydrogen peroxide (3®,), superoxide anions and
alkoxy radicals from tissues, maintenance of membrarotein thiols, act as substrate for Glutathion
peroxidase (GPx) and Glutathione -s-transferaseST] (Townsenckt al., 2003). In figure 18, the extract and
cimetidine only showed increases in stomach G®Hcentration while ethanol occasioned significant
(P<0.05) decreases in GSH in the ulcerated atetleanimals (group IV) and these effects wareersed
by treatment with the extract at various conains.

Interestingly, the histological exaation of the stomach showed intact gastric gland epithelium
in normal stomach ( Plate 1),while in the ulcedatatreated stomach the section showed destruafigastric
glands and epithelium, edema in lamina propriayelsas mononuclear cells infiltration ( Plate 2Zg@tment of
ulcerated rats at different concentrations (100,20d 400 mg/kg body weight ) of the extract howesl®wed
gradual improvement in the structural morphologg artegrity of the stomach near to control Plate) 3vith
normal histological morphology which favorably costg with the similar effect shown by the standénagy
(Plate 6).

Conclusion: Aqueous extract dlighia sapidaleaves exhibited anti -ulcer, anti-inflammatorydameliorative
effects on ethanol-induced gastric ulcer in ratsbpbly by the antioxidant effects of the extrdist bioactive
constituents or metabolites which may be explbitethe development of drugs in combating ukmed this
study also validated the folkloric use of the plianthe treatment or management of ulcer whike afficacy of

the extract was also comparable with Cimetidine .

Acknowledgement : The authors acknowledge the efforts of the sthfthe Department of Anatomy of the

University of llorin Teaching Hospital llorin, Nigie for the histological examination of the tissues

Conflict of interest: There is no conflict of interest among authorshis tvork.

65



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) 5.|_ij
Vol.66, 2018 IIS E

References

Alan, G.J. (2000). Peptic ulcer-stomach and duonerxford Text Book of Surgery. Oxford
University Press 2nd edition.

Anderson, M.E. (1985). Determination of glutathi@ral glutathione disulfide in biological
samples. Methods in Enzymology. 118:585.

Arias-Negrete, S.,Jimenez-Romero,L.A.,Sollis-MatinM.O.,Ramirez-Emiliano, J.,Avila,
E.E.,Cuellar-Mata, P.(2004).Indireetatmination of nitric oxide production by reductio
of nitrate with a freeze-thawing resigtnitrate reductase from E .Coli
MC1061.Anal.Biochem.1;328(1):14-21.

Antwi, S., Martey, O.N.K., Donkor, K., and Nii-Agy O.L.K. (2009). Anti-Diarrhoeal activity
ofblighia sapida(Sapindaceae) in rats and mice. Journal of Phariwgy. Toxicology.
4(3): 117-125.

Avinash, K., Abha, D., and Sharma, G.N. (2011).tRagcer, A review with emphasis on plants
from curcurbitaceae family with antief potential, International Journal Ayurveda &
Pharmacy. 2011;2(6): 1714-1716.

Basso, N.M., Materia, A.M., Jorlini A.M., and Jaffe.M.D., (1983). Prostaglandin generation in
the gastric mucosa of rats with stidser. J. Surgery. 94: 105- 108.

Bubayero, A.M. (1998). Traditional medicine in thervice of man. Medicinal Plant Research in
Nigeria.12(3):129 — 142.

.Bancroft, J.D., and Gamble, M. (2008), “Theory &nrdctice of Histological Techniques”, 6th.
edition. Published. by Churchill Ligston, Elsevier, USA.

Berardi, R.R., Welage, S., Dipiro, T.J., Talbert, RYees, G., Matzke, G., Wells, G., and
Posey, M. (2005). Peptic Ulcer DisedBbarmacotherapy: A Pathophysiologic
Approach”. McGraw- Hill, 6th Edn. pp29-648.

Bhoomannavar, V.S., Patil, V.P., Shivakumar Hubmjappaiah, H.M., and NavanathKalyane.
(2011). Anti-Ulcer Activity of Neptimoleracea Lour Pharmacology online. 3:1015-
1020.

Borrelli, F., and 1zzo, A.A. (2000). The plant kohgm as a source of antiulcer remedies.
Phytotherapy Research. 14(8): 581-591.

Bradford, M.M. (1976). A rapid and sensitive test the quantisation of microgram quantities of
protein utilizing the principle of gein-dye binding. Analytical Biochemistry. 72: 248-
254,

Dekanski, J.B., Macdonald A., Sacra, P., and P&ke, (1975). Effects of fasting, stress and
drugs on gastric glycoprotein synth@sithe rat, British Journal of Pharmacology.
volume.55, number.3, pages.387— 392.

Dewi FS, Widurini, Ratna F, Irmaleny. In vitro cyoaicity of Jatropha curcas in epithelial and
fibroblast cells. Journal of Naturab&ucts 2012; 5: 214- 221.

Esuoso, K.O., Odetokun, S.M. (2005). Proximate dgbhahcomposition and possible industrial
utilization oB. sapidaseed and oils. Journal of Phytotherapy Resear€h;321-313.

Gopinathan, S., and Nija, M. S. (2014).Gastric uteative potential of mollugo oppositifolia
linn. extract- a preclinical study. YbJournal of Pharmaceutical Research, Volume 3,
Issue 7, 929-948. ISSN 2277 — 7105.

Gopinathan, S., and Rameela, N. (2014). Anti-udettivity of Aloe vera juice and Aloe vera
and amla fruit combined juice in ethlanduced ulcerated rats. International Journal of
Pharmaceutical sciences; 6(6): 190-197.

Grisham, M.B. (1994). Oxidants and free radical;ffammatory bowel disease. Lancet .
344:859-861.

Hawk, P.H.B., Oser B.L., and Summerson, W.H. (19B@ctical physiological chemistry.
Blackiston Corn., NewYork. 348-397.

Holtz, K.M, Kantrowitz, E.R. (1999). The mechanisfrAlkaline phosphate reaction: insight
from NMR, Crystallography and site gfie mutagenesis FEBS letts .1999:462:7-11.

lan Daniels, R., and William Allum, H. (2004), TA@matomy and Physiology of the
Stomach.DOI10.1007/1-84628-066-4-BN®78-1-84628-066-5. Springer Verlag

London.

Irvin, F.R.. (1965). Botany and Medicine in Westida. Ibadan University Press, Ibadan,
pages:102-130.

66



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) s.l_.!lj
Vol.66, 2018 IIS E

Inokuma, T., Haraguchi, M., Fuijita, F., Tajima, Xanematsu, T. (2009). Oxidative stress and
tumor progression in colorectal canepatogastroenterology .56: 343—-347.
Janardhanan, S. K., Elango,Vadive, and Surest?®.2). Gastro-duodenal ulcer protective and
biochemical study of heliotropium iadin on experimental rat models. International

journal of pharmaceutical, chemical &imlogical sciences, IJPCBS, 2(3), 280-29,
ISSN: 2249- 9504.
Kekec, Y., Paydas, S., Tuli, A., Zorludemir, S.k@an, G., Seydaoglu, G. (2009). Antioxidant
enzyme levels in cases with gastresiihal cancer. European Journal of International
Medicine 20: 403-406.
.Kulkarni, S.K. (2002). Hand Book of Experimentdla@Pmacology, Vallabh Prakashan, New
Delhi, India, $edition.

Lil, J.L., Stantman, F.W. and Lardy, H.A. (1988ntixidant enzyme systems in rat liver and

skeletal muscle. Arch Biochem Bioph363:150-160.

Mabrouk, M.A., Nnawodu, F.l., Tanko, Y., Dawud &nd Mohammed A. (2009): Effect of
Aqueous Garlic (Ag) Extract on Aspitiduced Gastric Mucosal Lesion in Albino
Wistar Rats. Current Research JourhBiaogical Sciences. 1(2): 15-19,ISSN: 2041-
0778 © Maxwell Scientific Organization.

Megala, J., and Geetha, A. (2010). “Gastroprotedind antioxidant effect of hydroalcoholic
fruit extract of Pithecellobium duloa ethanol induced gastric ulcers in rats.
Pharmacology online. 2: 353-372.

Misra, H.P, Fridovich, I. (1972). The role of sumade anion in the autoxidation of epinephrine
and a simple assay for superoxide diase. Journal of Biol Chem. 247(10): 3170-
3175.

Morton, J., Julia, F.M. (1987). Akee. In Fruitswfrm Climates. Miami, FL, pages: 269-271.

Milosavljevic, T., Kosti¢-Milosavljevi¢, M., Jovanou, I., Krsti¢, M. (2011). "Complications
of peptic ulcer disease.". Digestiigedses (Basel, Switzerland). 29 (5): 491—
3.d0i:10.1159/000331517. PMID 22095016

Najm, W.I (2011); Peptic ulcer disease. Primare@8(3):383—94,vii doi0.1016/j.pop.05.001
PMID 21872087

Nwafor, P.A., Okwuasaba, F.K., and Binda, L.GOQ@).“Antidiarrhoeal and antiulcerogenic
effects of methanolic extract of Asgara pubescens root in rats,” Journal
Ethnopharmacology, volume. 72, nun$ypages. 421-427.

Okogun, J.I. (1996). The chemistry of Nigerian metl plants. Medicinal Plant Research in

Nigeria 1996;10(5):31-45.

Peng, Y.C., Hsu, C.L., Tung, C.F, Chou, W.K, Hudn&, Hung, D.Z, Hu, W.H, Yang, D.Y.
(2008). Chemiluminescence assay of rpalo@active oxygen species in gastric cancer,
ulcer and antral mucosa. Hepatogastevelogy. 55: 770-773.

Rao, S., Devaji. (2014). Clinical Manual of Surgdfjsevier Health Sciences. page. 526

ISBN 9788131238714.

Reilly, J.P. (1999). “Safety Profile of the ProtBamp Inhibitors”. American Journal of Health
System Pharmacology, 56(23):S11-S17.

Rice-Evans, C. (1990). l&rythroid Cells(Harris, J. R., ed), pp. 429-451, Plenum Press, New

York.

Rukkumani, R., Aruna, K., Varma, P.S., RajasekalaN,, and Meno, V.P. (2004).Comparative

effects of curcumin and an analogwtamin and PUFA induced oxidative stress. J
Pharm Pharm Sci. 7: 274-83.

Sinha, AK (1972). Colorimetric assay of Catala&enal of Biochemistry. 47:389-394.

Schlorff, E.C., Husain, K., and Somani, S.M.(1999%se- and time-dependent effects of ethanol
on plasma antioxidant system in Aé&tohol,; 17: 97-105.

Suerbaum, S., and Michetti, P. (2002). “Helicobagiylori infection”. National Journal of
Medicine, 347: 1175-1186.

Sofowora, A. (1982). Medicinal Plants and Traditibkledicine in Africa, 1st ed. John Wiley
and Sons Limited, New York.131: 168L-

Sofowora, A. (2001). “Medicinal plants and traglital medicine in Africa”. J. Phytochemistry
;34(8):223— 230.

Toma, W., Hiruma-Lima, C.A., Guerrerand, R.O., &uliza, A.R. (2005). Preliminary studies

67



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) i.uTl
Vol.66, 2018 IIS E

of Mammea, americana L (Guttiferae) Hatkk extract point to an effective antiulcer
effect on gastric ulcer models in mieaytomedicine. 12: 345-350.

Townsend, D.M., Tew, K.D., and Tapiero, H. (200)e importance of glutathione in human
disease. Biomedical. Pharmaco theraphy.4sl-155.

Vijayan, A., Liju, V.B., Reena, J.J.V., Parthip&h, Renuka, C. (2007). Indian Journal of
Traditional Knowledge, 6(4):589-94.

Zhang, X., Li, D. (2006). Peroxynitrite mediateddation damage and cytotoxicity in biological
systems. Life Science 3: 41-4.

68



