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ABSTRACT

Background: Garlic (Alium sativa L) is a species in the onion family
Alliaceae. The aim of the present study is to investigate the histological
effects of aqueous extract of garlic on alcohol-induced duodenal ulcers of
adult wistar rats. Methods: Adult wistar rats of both sexes (n=30) with
weight between 150-250g were randomly selected into three treatment
groups (B, C, D); a positive control (A), and a negative control (E) groups
of five rats each. The treatment groups were fasted overnight before
being induced with alcohol to cause duodenal toxicity, after which each
group (B, C, D) respectively received daily administration of 200, 400 and
600 mg/kg of body weight of garlic extracts (GE) for 21 days through
orogastric tube, with the confirmation of duodenal injury. The rats were
subjected to light anesthesia (Chloroform) in a urethane-saturated
chamber and sacrificed at the 22" day of the experiment, and

Edo State, Nigeria. . . . .
duodenums were carefully dissected and quickly fixed in 10% formal

saline for histological study. Results: At the end of a 3 weeks treatment
period, wide range of mucosal injury and ulcer was observed. However,
when alcohol treated rats were given aqueous extract of garlic, the
mucosal injury and ulcer was significantly reduced in all organs to nearly
those of control rats. Conclusion: Garlic (Allium sativa) extract is able to
inhibit the alcohol-induced duodenal toxicity.
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these organs and cause peptic Ufc&rA peptic ulcer
may arise at various locations like Stomach (called
gastric ulcer); Duodenum (called duodenal ulcemy a
Peptic ulcer is an open crater or sore that devilop  Esophagus (called esophageal ul€&r).

the inner lining (mucosa) of the stomach or the Over the centuries, alcohol has become the most
duodenunt!! A coating of mucus and other chemicals socially-accepted ~ addictive  drug  worldwid.
normally shields the stomach and duodenum from Excessive alcohol use is the third leading cause of
digesting themselves. preventable death in the United Stdtkd.ong-term
(i.e., chronic) alcohol use affects almost evergaor

INTRODUCTION

Name & Address of Corresponding Author

Dr. Daniel E. Odiase

Department of Anatomy,

School of Basic Medical Sciences, University of Benin, Benin
City, Edo State, Nigeria.

E mail: odiase2002@yahoo.com

system of the body, potentially resulting in sesidll
nesses, including liver disease, impaired heaxttfon
(i.e., cardiomyopath¥}, inflammation of the pancreas
(i.e., pancreatiti§] as well as inflammation on the

duodenal mucosa (duodenal ulcer).

Accumulating evidence suggest that intermediates of
'oxygen reduction may be associated with the
development of alcoholic disea€e.Ethanol or its

When these protective mechanisms are disrupted
powerful digestive acids can erode into the linofg
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metabolites can prompt a sharp increase of free
radicals in the human body (e.g. hepatic cells or
mucous cell$y by acting as a prooxidant or by
reducing antioxidant levels and contributing to the
progression of a variety of chronic disead®s.

Garlic (Allium sativa L) is a species in the onion
family Alliaceae and has long been used around the
world in cooking as well as in medicine. While garl

is a common flavoring in food, some scientists have
suggested that it might have a role as a food izddit
to prevent food poisoning. There is some evidehae t
fresh garlic, but not aged garlic, can kill certain
bacteria such as Escherichia coli, antibiotic-tesis
Staphylococcus aureus, and Salmonella enteritidis i
the laboratory.

authority of the University of Benin.

Preparation of Plant Extract: The fresh garlic was
air dried and the fruity surface covering the bwias
removed. It was blended with an electric blendeato
thick crude sample which was soaked with distilled
water for 48hours and filtered with cotton wool and
funnel to separate the residues from the filtratee
filtrate was concentrated with water bath, crusteed
paste, and then preserve in a sample bottle fohdur
use.

Treatment of Animals: The rats were randomly
selected and distributed evenly into five groupsBA,

C, D, and E of five rats each. Each group was kept
separate cage. The rats were left to acclimatize to

Garlic has been used to treat an enlarged prostatelaboratory conditions for two weeks and subseqyent!

(benign prostatic hyperplasia), diabetes, ostedtisth
hay fever (allergic rhinitis) traveler's diarrhehigh
blood pressure late in pregnancy (pre-eclamsid§l co
and flu. It is also used for building the immune
system, preventing tick bites, and treating baateri
infections. The complex chemistry of garlic makes i
plausible that variations in processing can yialitey
different preparations. Highly unstable thiosulfes
such as allicin (2-propene-1-sulfinothioic acid S-2
propenyl ester), disappear during processing aed ar
quickly transformed into a variety of organosulfur
components’”

However, the effect of different extracts of fregrlic

on duodenal ulcers is not known. Thus, the current
study was undertaken to investigate the effect of
aqueous extracts of garlic on alcohol-induced
duodenal ulcer of adult wistar rats.

MATERIALS AND METHODS

Collection and Harvest of Garlic: The bulbs of
garlic were bought from Uselu market, Edo State,
Benin City, in July 2013, and were immediately take
to the department of Plant Biology and Biotechnglog
for identification. After identification, the exttawas
prepared at the department of Pharmacognosy, Facult
of Pharmacy, University of Benin.

Test Animals: Thirty (30) adult wistar rats of both
sexes with weight ranging from 150g — 250g were

employed to testing for three weeks; during which
they were fed with commercially formulated rat feed
(Growers’ mash) and water was given ad libitum. The
animals were exposed to natural room temperatute an
lighting conditions and handled according to stadda
protocols for the use of laboratory animals (Nadion
Institute of Health Guide for the Care and Use of
Laboratory Animals).

Experimental Design: Adult wistar rats were fasted
for 24 h prior to the experiment;

Group A: Positive control (Feed marsh and tap water
for 21 days

Group B: Treatment | lower dose (80% alcohol + 200
mg/Kg aqueous extract of garlic) for 21 days

Group C: Treatment Il intermediate dose (80% altoho
+ 400 mg/Kg aqueous extract of garlic) for 21 days

Group D: Treatment Il high dose (80% alcohol + 600
mg/kg aqueous extract of garlic) for 21 days

Group E: Negative control (80% alcohol) for 21 days

Histopathological Technique

On 22 day after administration of ulcerogen animals
were sacrificed by light anesthesia (with the u$e o
chloroform) in a urethane saturated chamber and
duodenums were removed and opened; and duodenal

used. The rats were obtained from the animal house lesions were observed using dissecting microscope.

section of the department of anatomy, faculty cfiba
medical sciences, University of Benin, Edo State —
Nigeria; and were approved by the appropriate
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The duodenums were then fixed in 10% buffered
formalin  solution for histopathological studies,
following standard procedurég!
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leucocytes infiltration in the submucosal layer.
RESULTS

Weight between groups of experimental animal

Weight losses were noticed in groups (those induced
with alcohol). The experimental animal became
restless and aggressive, and later gained weightglu
the course of the experiment.

BAR CHART ILLUSTRATING THE INITIAL AND FINAL MEAN WEIGHT VALUES
BETWEEN THE GROUPS OF EXPERIMENTAL ANIMALS

250 ———— e —
200

= INITIAL MEAN
150 + ——  WEIGHT

= FINAL MEAN
227 3 iﬁgmu Figure 1: Positive Control (Group A): Rat duodenum sho
= normal mucosa lining A and lamina propria B: (H &HE.0)

GROUP A GROUPB GROUPC GROUP D

Gross evaluation of duodenal lesions

The gross appearance of rat duodenum treated with
80% alcohol to induce duodenal mucosal damage
showed severe damage to the duodenal mucosa with |
elongated bands of haemorrhage in the negative
control. The antiulcer activity of garlic extrach i
alcohol-induced duodenal showed that severe mucosal
inflammation was observed from negative contrad,rat
whereas, treated with 80% alcohol before
administration of garlic extracts had significantly

reduced areas of duodenal inflammation compared [FlEUERPARNEEIVERCE el I (ETielVIsl =) B ce1 8o Vofe [Ty IV IRV
with negative control group. with alcohol and sacrificed after 3 weeks showing ané
shaped duodenal mucosa ulcer A, with haemorrhagisicer

(H & E x 10)

Antiulcer Studies

Administration of alcohol resulted in severe erasio
in all the animals treated. However, daily
administration of feed marsh and tap wdter21 days

did not show any duodenal mucosa erosion when
compared to negative control rats that receivedhalc

for 21 days. Administration of alcohol results tmet
formation of haemorrhagic erosions and leukocyte
infiltration. While treatment of 80% alcohol andsa
treated with garlic extract significantly reduceet
formation of haemorrhagic erosions in comparison
with positive control rats treated with alcohol. €Th
results from the study showed that treated rat with
aqueous extract of garlic for 21 days significantly
reduced the formation of duodenal ulcer induced by
alcohol compared to negative control.

However, the ulcerated area revealed that thereawas
significant increase in regenerated glandular
epithelium [Figure 3, 4 & 5] after treatment with
aqueous extract of garlic when compared with the
negative control. The mucosa growth in the ulcerate
tissue was significantly increased by all threeedosf
garlic extract showing the maximum effect with
increase dose [Figure 5].

This experimental finding was similar to previous
reports, which showed that alcohol intoxicationsezl
extensive and acute haemorrhagic lesions on the
mucosal surface of the gastric tissue and damaged
gastric layer$?*?!

Histological evaluation of gastric erosion DISCUSSION

Histological evaluation of alcohol-induced duodenal

ulcer in the negative control group [Figure 2] skow  The present study was evaluated to see if the agueo
extensive gastric inflammation and the presence of extract of garlic could show antiulcer effect on

.
Val. 2, Tosue 1, Jan.-June 2016 Page 5

Ucademia Unatomica International



ODIASE ET AL; EFFECT OF GARLIC ON DUODENAL ULCERS

duodenal ulcer. The extract showed antiulcer esfext The cytoprotective effect of aqueous extract ofigar
alcohol-induced duodenal ulcer with increasing dose was confirmed by histological evaluation showing
of extract. This, therefore, suggests that aqueous prevention of duodenal mucosal damage,
extract of garlic may have cytoprotective effects 0 haemorrhagic erosion and submucosal edema. This
duodenal mucosa corroborates the work done by limuro ét“hlthat the
numbers of hemorrhagic spots in the glandular
stomach and the microscopic score for gastritisewer
significantly reduced by garlic extract treatment.

An increase in the acid secretion, a decreasedn th
gastric mucosal protection and an induction of
oxidative stress in gastric mucosa are the impbrtan
factors that are implicated in the pathogenesis of
peptic ulcers. The present study therefore
demonstrated that treatment of rats with garlicastt
significantly ameliorates the rat duodenal mucosa
against hemorrhagic lesion induced by 80% alcohol,
increases the duodenal mucosal protection and esduc
oxidative stress in the duodenal mucosa as compared
Figure 3: Group B (treatment 1) rat duodenum treated to negative control rats. Garlic extracts showed
algohol and ZO(F)) mg/kg body weight of garlic extranbwing replemsh_mg effe(:t.s against alcohol-induced ulcer
unremarkable mucosa growth A (H & E x 10) genesis in rats, which may be observed to be & cyto
protective activity.

Based on our results and scientific literature, the
potential of garlic extracts could also be consdéior

the treatment of chronic subacute injury at the
duodenunt®® In that sense, contemporary medications
used in the treatment of gastric ulcers and other
gastric-related pathologies involve the use of hove
mucosal protective drugs. Several of these drugeda
their action on antioxidative effects!

The results here demonstrated that garlic extsiuisy

an important antiulcer activity against alcoholticdd
duodenal damage, probably related to their vaiéty
pharmacologic activities, such as lowering of
cholesterol, inhibition of platelet aggregation nigmne
Figure 4: Group C rat duodenum treated with alcohol and enhanc_emem and an.tIOXIdam aCtI.Vlty an.d their aid
mglkg garlic extract showing unremarkably mucosawvgioA properties as seen in fresh garlic; which leads to
(H & E x 10) decrease in the level of oxidation product,
malondialdehyde (MDA) in the blood samples, thus
demonstrates reduced oxidation reactions in the
body™® All these garlic extract properties help protect
duodenal mucosa from oxidative damage and to
replenish any duodenal mucosa that has been damaged
or eroded. These results further suggest that agueo
extract of garlic could be an effective componeht o
preventing ulcer formation induced by alcahol

CONCLUSION

The antiulcer effects of aqueous extract of gadiem
to have several important properties that makseful
in amelioration for antiulcer, especially duodeukger.

Figure 5: Group C rat duodenum treated with alcohol and However, further investigations are required t@oier
mg/kg garlic extract showing unremarkably mucosamijnoA their exact mechanism of action in terms of angiulc
(& 2= 1) activity.

I
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