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Abstract: This study is aimed at investigating the anti-ulcerogenic
and prophylactic efficacy of aqueous extract of Zingiberofficinale
on indomethacin-induced ulcer. To achieve this, thirty adult
male rats of body weight between 150 and 200g were used and
were divided into six groups of five rats each. Group | was
treated with 0.8mg/ml of Omeprazole for seven days. Group Il
was treated with a solution of 0.8 g/ml Zingiberofficinale for
seven days, while group 111 received distilled water for seven
days. This group served as the control group. Groups 1V, V and
VI were treated similarly as groups I, Il and 111 respectively but
were treated for fourteen days. Gastric ulceration was induced in
the rats by the administration of 50 mg/kg indomethacin after
pre-treatment  with  distilled water, omeprazole and
Zingiberofficinale for 7 and 14 days respectively. Significant
ulcer inhibition was produced in the groups treated with
Zingiberofficinale and Omeprazole when compared with control
groups at p<0.05, but omeprazole-treated groups showed greater
ulcer inhibition (72.60 % and 74.29 %)when compared with that
of Zingiberofficinale-treated groups (57.51% and 59.90%)after 7
and 14 days respectively. Zingiberofficinale was observed to
possess anti-ulcerogenic properties and can be used as herbal
remedy for the prevention of peptic ulcers.
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I. INTRODUCTION

eptic ulcer diseases comprise of heterogeneous disorders,

which manifest as a break in the lining of the
gastrointestinal mucosa bathed by acid and pepsin. It is the
most predominant of the gastrointestinal diseases [1][2] with a
worldwide prevalence of about 40% in the developed
countries and 80% in the developing countries. It is generally
recognized that peptic ulcer is caused by a lack of equilibrium
between the gastric aggressive factors and the mucosal
defensive  factors [3]. Although several orthodox
pharmaceutical drugs have been employed in the management
of peptic ulcers e.g. antacids, anti-cholinergic drugs, histamine
H,-receptor antagonists, antihistaminics and more recently,
proton-pump inhibitors. Most of these drugs, however,
produce several adverse reactions, like arrhythmias,
impotence, gynecomastia and hematopoeitic changes [4]. In

recent years, there has been growing interest in alternative
therapies especially from plant sources due to their perceived
lower side effects, ease of accessibility and affordability [5].

Herbal medicines are now used by a large population
all over the world in a number of instances (~10%) for the
treatment or prevention of digestive disorders [6]. Considering
the morbidity caused by peptic ulcer disease and dyspepsia
over the world, cheap and easily available treatments will
always be in demand especially for the people of non-
industrialized countries [7]. Today, pharmacopoeias of a
number of different countries list ginger extract for various
digestive diseases [8]. Aromatic, spasmolytic, carminative and
absorbent properties of ginger are probably responsible for the
therapeutic applications in digestive tract ailments [9]. Several
studies have shown that ginger extract, essential oils and
glycolipids possess a number of pharmacological actions,
which at least in part for some of them anti-ulcerogenic
efficacy may be suggested [10]. Some of ginger actions are:
anti-helicobacter pylori [11], anti- oxidant [12], anxiolytic
[13], anti-emetic [14], anti-inflammatory [15], anti-
angiogenesis [16], anti- tumor [17], antithrombotic [18] and
cardiovascular effects [19]. The major compounds found in
ginger are the gingerols (i.e. 6-gingerol, 8-gingerol, zingerone,
and 6-shogaol) [20]. It has been reported to heal peptic ulcer
[10] [11]. This present study is aimed at investigating the
efficacy of ginger in the prevention of peptic ulcer.

Il. METHODOLOGY

A. Plant Preparation

Ginger root extract in the form of a powder, was
purchased from Foodco, Bodija, Ibadan. It was weighed
accordingly and administered in aqueous solution.

B. Chemicals

Omeprazole (Cipla) and indomethacin (Sun) were of
analytical grade.

www.rsisinternational.org

Page 64



International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume IV, Issue Il, February 2019|ISSN 2454-6194

C. Experimental Design

Thirty (30) healthy male albino rats with body
weights between 150 and 200 g were used for this study. They
were bought from ‘Imrat animal house’ of the University
College Hospital, Ibadan and were housed in Educational
Advancement Centre animal house. They were allowed 14
days to acclimatize before the commencement of treatment.
The animals were maintained on a standard pellet diet
throughout the acclimatization and treatment period. They
were divided into six groups of five rats each. Group | was
exposed to omeprazole for seven days, group Il was exposed
to Zingiberofficinale solution for seven days and group Il was
exposed to distilled water for seven days. This group served as
the control group. Groups 1V, V and VI were treated similarly

as groups I, Il and Il respectively but were treated for
fourteen days.
A 0.8g/ml solution of Zingiberofficinale was

prepared daily and the animals in groups Il and V were
allowed to drink ad libitum. This was done because people
feed on ginger without attention to dosage. A 0.8mg/ml
solution of omeprazole was prepared daily and the animals in
groups I and IV were allowed to drink ad libitum while groups
Il and VI drank distilled water throughout the period of
administration. All the animal treatments were carried out in
accordance with the principles of laboratory animal care of the
National Institute of Nutrition (NIN) guide for Laboratory
Animal Welfare.

At the end of the administration, the animals were
deprived of food for 18 hours and 50 mg/kg of indomethacin
was administered orally (p.o) to the rats. After 8 hours of
indomethacin administration, the animals were sacrificed by
chloroform anesthesia and the stomach removed and opened
along the greater curvature, rinsed with copious volume of
normal saline and pinned on a board.

D. Parameters Measured

i) Ulcer Index: Ulcer index was measured. The ulcers
scores were given based on their intensity as follows

Normal stomach................... 0.0
Red coloration..................... 0.5
Spotulcer...........c.ocoeiiiinl. 1.0
Hemorrhagic streak................ 15
UlCers. ..ooovvveiiiiiinniieieen, 2.0
Perforation..................ooeueen. 3.0

Measurement of gastric ulcerations was done by first
dissecting the stomachs along their greater curvature and
fixing on a board [21]. Examination was carried out
macroscopically with a hand lens (x 2). The ulcer indices (Ul)
of the control and treated groups were calculated using the
method of [22].

Number of ulcers (A) x Size of ulcers (B)

Ulcer index (mm) =

Magnification power of the lens used (x 2)

ii) Percentage Ulcer Inhibition: Percentage ulcer inhibition
was calculated relative to control as follows:

% Ulcer Inhibition (% U.1) = (1 — £*) x 100

Where U, and U represent the ulcer index of the treated and
control groups respectively.

E. Statistical Analysis

Data were subjected to analysis using the Statistical
Package for Social Sciences (SPSS), version 21.0. Results
were presented as Mean + Standard deviations. Student’s t-
test was used for comparison of the mean. Difference between
means were considered to be significant at p<0.05.

I1l. RESULT

Indomethacin induced gastric ulcer in 24 out of 30 (80 %) rats
used in this study.

TABLE I: EFFECT OF DIFFERENT TREATMENTS ON ULCER INDEX
IN INDOMETHACIN-INDUCED ULCER IN 7 DAYS

% Ulcer Inhibition

Treatments Ulcer Index (mm) ©U1)
Control 69.83 +4.23° 0.00°
Omeprazole 15.59 + 2.89" 77.67°
Zingiberofficinale 29.67 +3.61° 57.51°

Results are presented as mean * standard deviation where
n=5. Values with different superscript along the same column
is said to be significant at p<0.005

Table IlI: Effect of Different Treatments on Gastric Ulcer Index in
Indomethacin-Induced Ulcer in 14 Days

% Ulcer Inhibition

Treatments Ulcer Index (mm) (%UI)
Control 7053 +4.19° 0.00°
Omeprazole 13.67 +2.08° 80.62°
Zingiberofficinale 28.28 +5.03° 59.90°

Results are presented as mean * standard deviation where
n=5. Values with different superscript along the same column
is said to be significant at p<0.005

IV. DISCUSSION

Indomethacin is a non-steroidal anti-inflammatory
drug (NSAID) that was reported to induce gastric ulcer
through multi-mechanisms [23]. The ulcer formation can
occur either by direct mucosal injury which involves the
breaking of the mucosal barrier and exposure of the
underlying tissue to the corrosive action of excess acid and
pepsin or by a decrease in endogenous gastric prostaglandin
production and release through COX-1 and COX-2 inhibition.
Indomethacin also suppresses gastroduodenal bicarbonate
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secretion, reduces endogenous prostaglandin biosynthesis and
disrupts the mucosal barrier as well as mucosal blood flow
[24]. It is well known that inhibition of prostaglandin
synthesis which is essential for mucosal integrity and
regeneration will trigger the mucosal lining damage.

Peptic ulcer is a common illness in internal medicine
which affects a considerable number of people worldwide
[25]. Although, many products are available for the treatment
of gastric ulcers (e.g., antacids and antihistaminics), most of
these drugs produce several adverse effects, such as
arrhythmias, impotence, gynecomastia, and hematopoeitic
changes [4]. The extracts of many herbal plants have been
shown to produce promising results for the treatment of
gastric ulcers with fewer or negligible side effects [26].

Ginger has extensive medicinal history. It is used as
spice in food and beverages and in traditional medicine as
carminative, antipyretic and in the treatment of pain,
rheumatism and bronchitis [10]. Its extracts have been
extensively studied for a broad range of biological activities
including antibacterial [27][28], analgesic and anti-
inflammatory[29], antiangiogenesis and antitumor [16]. It has
also been used for the treatment of gastrointestinal disorders
including gastric ulcerogenesis [30]. On the basis of these
common uses of Z. officinale in ethnomedicine, this study was
therefore aimed at assessing the efficacy of the aqueous
extract of ginger in the prevention of peptic ulcer.

The result of this study indicates that Z. officinale is a
potent preventive measure against peptic ulcer. This is
reflective in the significant increase observed when the
percentage ulcer inhibition of Z. officinale-treated animals
were compared with that of the control animals at p<0.05 after
7 and 14 days pre-treatment respectively (Tables 1 and 2).
Phytochemical studies showed that Z. officinale is rich in a
large number of substances, including a-zingiberene, g-
bisabolene, gingerols and shogaols. These compounds have
been reported to display anti-ulcerogenic activity [31]. The
efficacy of Z. officinale against indomethacin-induced
ulceration might be due to the presence of these substances.

The gastroprotective effect exhibited by Z. officinale
may also be attributed to the presence of flavonoids [6]. This
result is in agreement with the study of [32] who reported that
Curcuma longawas able to prevent peptic ulcer due to the
presence of flavonoid.

Many studies have examined the anti-ulcerogenic
activities of plants containing flavonoids [32][33][34]. Plants
containing flavonoids were found to be effective in preventing
this kind of lesion mainly because of their anti-inflammatory
activity and anti-oxidant properties. They protect the gastric
mucosa against a variety of ulcerogenic agents and oxidation
processes which are involved in the mechanisms of several
gastric disorders, including ulcerogenes is in different
mammalian species [32].

The result of this study reveal a significant decrease
in the percentage ulcer inhibition of animals treated with
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aqueous extract of Z. officinale (57.51% and 59.90%)when
compared with those of omeprazole-treated animals (77.67%
and 80.62%) after 7 and 14 days respectively. This might be
due to the fact that high percentage of ginger’s active
components did not dissolve in water used in the preparation.

When seven and fourteen days’ Z. officinale-
treatedanimals were compared at p<0.05, there was no
significant difference in protection against gastric ulceration
caused by indomethacin induction. Similarly, when seven and
fourteen days’ omeprazole-treated animals were compared at
p< 0.05, no significant difference in protection against gastric
ulceration caused by indomethacin induction was observed.
Therefore, further treatment withZ. officinale and omeprazole
does not guarantee greater protection as far as the treatment is
ongoing before ulcer induction.

V. CONCLUSION

The results of this study indicate that Z. officinale is
potent in the prevention of indomethacin-induced ulcer. Ulcer
patients are advised to consume ginger as much as possible
due to its high flavonoid and antioxidant content. Using
methanoic or ethanoic extract of Z. officinale in the prevention
and treatment of indomethacin-induced ulcer and other types
of ulcer induction can be further confirmed.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest in this
paper.
REFERENCES

[1]. Goyal RK and Prakashan BS.Elements of Pharmacology. New
Delhi, India, 17th edition. 2008.

[2]. Malfertheiner P, Chan FK, and McColl KE. Peptic ulcer
disease.The Lancet, 2009;374(9699):1449-1461.

[3]. Rao CV, Sairam K, and Goel RK. Experimental evaluation of
Bocopamonnieraon rat gastric ulceration and secretion.Indian
Journal of Physiology and Pharmacology, 2000;44(4):435-441.

[4]. Ariypshi, 1., Toshiharu, A., Sugimura, F., Abe M., Matsuo, Y. &
Honda, T. Recurrence during maintenance therapy with histamine
H2 receptors antagonist in cases of gastric ulcers. Nikon University
J Med.1986;28: 69-74.

[5]. Rates SM. Plants as source of drugs.Toxicon, 2001;39(5):603-613.

[6]. Langmead L, Rampton DS. Herbal treatment in gastrointestinal
and liver disease — benefits andangers. Aliment PharmacolTher;
2001;15:1239-1252

[7]. Thamlikitkul V, Banyapraphatsara N, Dechatiwongse T,
Theerapong S, Chantrakul C,Thanaveersuwan T, et al.,
Randomized double blindstudy of CurcomadomesticaVal. For
dyspepsia. J Med Assoc Thai; 1989;72: 613-620

[8]. Borrelli F, Capasso R, Pinto A, 1zzo AA. Inhibitory effect of
ginger (ZingiberOfficinale) on rat ilealmotility in vitro. Life Sci.
2004;74: 2889-2896

[9]. Tyler VE. Some recent advances in herbal medicine. Pharm Int
1986; 7: 203-207

[10]. Afzal M, Al-Hadidi, Menon M, Pesek J, Dhami MS. Ginger: an
ethnomedicinal, chemical andpharmacological review. Drug
Methabol Drug Interac. 2001;18(3-4): 159-190

[11]. Mahady GB, Pendland SL, Yun GS, Lu ZZ, Stoia A. Ginger
(ZingiberofficinaleRoscoe ) and thegingerols inhibit the growth of
Cag A+ strains of Helicobacter pylori. Anticancer Res;
2003;23(5A):3699-3702

www.rsisinternational.org

Page 66



International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume IV, Issue Il, February 2019|ISSN 2454-6194

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

Sharma SS, Gupta YK. Reversal of cisplatin-induced delay in
gastric emptying in rats by ginger(Zingiberofficinale).J
Ethnopharmacol. 1998;62(1): 49-55

Vishwakarma SL, Pal SC, Kasture VS, Kasture SB. Anxiolytic
and antiemetic activity of Zingiberofficinale. Phytother Res.
2002;16: 621-626

Ernst E, Pittler MH. Efficacy of ginger for nausea and vomiting: A
systematic review of randomizedclinical trials. Br J
Anaesth.2000;84: 367-371

Grzanna R, Linmark L, Frondoza CG. Ginger- an herbal medicine
product with broad anti-inflammatory actions. J Med Food 2005;
8(2): 125-132.

Kim EC, Min JK, Kim TY, Lee SJ, Yang HO, Han S, et
al.,Gingerol, a pungentingredient of ginger, inhibits angiogenesis
in vitro and in vivo. BiochemBiophys Res Commun2005;335(2):
300-308

Surn YJ, Park KK, Chun KS, Lee LJ, Lee E, Lee SS. Anti-tumor-
promoting activities of selectedpungent phenolic substances
present in ginger. J Environ PatholToxicolOncol. 1999;18(2): 131-
139

Backon J. Ginger: inhibition of thromboxane synthase and
stimulation of prostacyclin: relevance formedicine and psychiatry.
Med Hypotheses 1986; 20: 271-278

Verma SK, Singh M, Jain P, Bordia A. Protective effect of ginger
(ZingiberofficinaleRoscoe) onexperimental atherosclerosis in
rabbits. Indian J ExpBiol2004;42: 736-738

Iranian Herbal Pharmacopea Scientific Committee " Iranian
Herbal Pharmacopea”. 1st ed. IranianMinistry of Health
Publications; 2002. p.25

Parmar, N. S., & Desai J. K. A review of the current methodology
for the evaluation of gastric and duodenal anti-ulcer agents.Indian
J Pharmacol.1993;25:120-135.

Ezike, A. C., Akah, P. A, Okoli C. O., Ezeuchenne N. A.
&Ezeugwu, S. Carica papaya (paw-paw) unripe fruit may be
beneficial in ulcer. J. Med. Food. 2009;12:1268-1273.

Sabiu S, Garuba T, Sunmonu TO, Sulyman AO, Ismail
NO.Indomethacin-induced gastric ulceration in rats: Ameliorative
roles of SpondiasmombinandFicusexasperata. Pharm Biol,
2015;27:1-7.

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32).

[33].

[34].

Olaleye SB, Farombi EO.Attenuation of indomethacin and HCI/
ethanol-induced oxidative gastric mucosa damage in rats by
Kolaviron: A natural biflavonoid of Garcinakolaseed.
PhytotheraRes; 2006;20: 14.

Oyagi, A., Ogawa, K., Kakino, M. & Hara, H. Protective effects of
a gastrointestinal agent containing Korean red ginseng on gastric
ulcer models in mice. BMC Complement Altern. Med. 2010;10:45.
Pillai, N. R., Suganthan, D., Seshari, C. &Santhakumari,
GAntigastric ulcer activity. Indian J Med Res. . 1978;68:169-175.

Mahady GB, Pendland SL, Yun GS, Lu ZZ, Stoia A Ginger
(ZingiberofficinaleRoscoe) and the gingerols inhibit the growth of
Cag A’ strains of Helicobacter pylori. Anticancer Res.
2003;23(5A): 3699-3702.

Azu NC, Onyeagba RA. Okoro N Antibacterial activity of Allium
cepaand Zingiberofficinale(Ginger) on Staphylococcus aureusand
Pseudomonas aeruginosalsolated from High Vaginal Swab. The
Internet J. Trop. Med. 2007;3 (2): 1-12.

Grzanna R, Linmark L, Frondoza CG Ginger-an herbal medicine
product with broad anti-inflammatory actions. J. Med. Food.
2005;8(2): 125-132.

Moshen M, Alireza G, Alireza K Anti-ulcerogenic effect of ginger
(rhizome of ZingiberofficinaleRoscoe) on cystemine induced
duodenal ulcer in rats. DARU.2006;14: 97-101.

Chioma A A., Onyechi O., Lawrence US, Ezeanyika and Meshach
M N. Anti-inflammatory and anti-ulcerogenic activity of the
ethanol extract of ginger (Zingiberofficinale). African Journal of
Biochemistry Research 2009;3 (12), pp 379-384.

Airaodion, A. I.,Obajimi, 0.0, Ezebuiro, C.N.,Ogbuagu, U.,
Agunbiade, A. P., Oloruntoba, A.P., Akinmolayan, J.D. et
al.,Prophylactic Efficacy of Aqueous Extract of Curcuma
longaLeaf Against Indomethacin-Induced Ulcer. International
Journal of Research.2019; 6(1):87-91

Mahajan, S. & Mehta, A. Curative effect of hydroalcoholic extract
of leaves of Moringaoleifera lam. Against adjuvant induced
established arthritis in rats. Niger. J. Nat. Prod. Med. 2009;13: 13—
22.

Verma, V. K., Singh, N., Saxena, P. & Singh, P. Anti-ulcer and
antioxidant activity of Moringaoleifera (Lam) leaves against
aspirin and ethanol induced gastric ulcers in rats. Int Res J
Pharmaceut.2012;2: 46-57.

www.rsisinternational.org

Page 67



