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                                             ABSTRACT  

Background: Garlic (Allium 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 22nd day of the experiment, and 
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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INTRODUCTION  
 
Peptic ulcer is an open crater or sore that develop in 
the inner lining (mucosa) of the stomach or the 
duodenum.[1] A coating of mucus and other chemicals 
normally shields the stomach and duodenum from 
digesting themselves.  
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When these protective mechanisms are disrupted, 
powerful digestive acids can erode into the lining of 

these organs and cause peptic ulcer.[2,3] A peptic ulcer 
may arise at various locations like Stomach (called 
gastric ulcer); Duodenum (called duodenal ulcer); and 
Esophagus (called esophageal ulcer).[1] 

Over the centuries, alcohol has become the most 
socially-accepted addictive drug worldwid.[4] 

Excessive alcohol use is the third leading cause of 
preventable death in the United States.[5] Long-term 
(i.e., chronic) alcohol use affects almost every organ 
system of the body, potentially resulting in serious ill 
nesses, including liver disease, impaired heart function 
(i.e., cardiomyopathy)[6], inflammation of the pancreas 
(i.e., pancreatitis)[7] 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 disease.[8] Ethanol or its 
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metabolites can prompt a sharp increase of free 
radicals in the human body (e.g. hepatic cells or 
mucous cells)[9] by acting as a prooxidant or by 
reducing antioxidant levels and contributing to the 
progression of a variety of chronic diseases.[10] 

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 garlic 
is a common flavoring in food, some scientists have 
suggested that it might have a role as a food additive 
to prevent food poisoning. There is some evidence that 
fresh garlic, but not aged garlic, can kill certain 
bacteria such as Escherichia coli, antibiotic-resistant 
Staphylococcus aureus, and Salmonella enteritidis in 
the laboratory. 
Garlic has been used to treat an enlarged prostate 
(benign prostatic hyperplasia), diabetes, osteoarthritis, 
hay fever (allergic rhinitis) traveler’s diarrhea, high 
blood pressure late in pregnancy (pre-eclamsia), cold 
and flu. It is also used for building the immune 
system, preventing tick bites, and treating bacterial 
infections. The complex chemistry of garlic makes it 
plausible that variations in processing can yield quite 
different preparations. Highly unstable thiosulfinates, 
such as allicin (2-propene-1-sulfinothioic acid S-2-
propenyl ester), disappear during processing and are 
quickly transformed into a variety of organosulfur 
components.[7] 

However, the effect of different extracts of fresh garlic 
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 taken 
to the department of Plant Biology and Biotechnology 
for identification. After identification, the extract was 
prepared at the department of Pharmacognosy, Faculty 
of Pharmacy, University of Benin.   
 
Test Animals: Thirty (30) adult wistar rats of both 
sexes with weight ranging from 150g – 250g were 
used. The rats were obtained from the animal house 
section of the department of anatomy, faculty of basic 
medical sciences, University of Benin, Edo State – 
Nigeria; and were approved by the appropriate 

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

 
Treatment of Animals: The rats were randomly 
selected and distributed evenly into five groups A, B, 
C, D, and E of five rats each. Each group was kept in a 
separate cage. The rats were left to acclimatize to 
laboratory conditions for two weeks and subsequently 
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 temperature and 
lighting conditions and handled according to standard 
protocols for the use of laboratory animals (National 
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 I lower dose (80% alcohol + 200 
mg/Kg aqueous extract of garlic) for 21 days 

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

 
Group D: Treatment III 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 22nd day after administration of ulcerogen animals 
were sacrificed by light anesthesia (with the use of 
chloroform) in a urethane saturated chamber and 
duodenums were removed and opened; and duodenal 
lesions were observed using dissecting microscope. 
The duodenums were then fixed in 10% buffered 
formalin solution for histopathological studies, 
following standard procedures.[11] 
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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 weight during 
the course of the experiment. 

 

 
 

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 extract in 
alcohol-induced duodenal showed that severe mucosal 
inflammation was observed from negative control rats, 
whereas, treated with 80% alcohol before 
administration of garlic extracts had significantly 
reduced areas of duodenal inflammation compared 
with negative control group. 
 
Antiulcer Studies  
Administration of alcohol resulted in severe erosions 
in all the animals treated. However, daily 
administration of feed marsh and tap water for 21 days 
did not show any duodenal mucosa erosion when 
compared to negative control rats that received alcohol 
for 21 days. Administration of alcohol results in the 
formation of haemorrhagic erosions and leukocyte 
infiltration. While treatment of 80% alcohol and rats 
treated with garlic extract significantly reduced the 
formation of haemorrhagic erosions in comparison 
with positive control rats treated with alcohol. The 
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.  
 
Histological evaluation of gastric erosion 
Histological evaluation of alcohol-induced duodenal 
ulcer in the negative control group [Figure 2] showed 
extensive gastric inflammation and the presence of 

leucocytes infiltration in the submucosal layer. 
 

 
Figure 1: Positive Control (Group A): Rat duodenum showing 
normal mucosa lining A and lamina propria B: (H & E × 10) 

 

 
Figure 2: Negative control (Group E) rat duodenum treated 
with alcohol and sacrificed after 3 weeks showing a funnel 
shaped duodenal mucosa ulcer A, with haemorrhagic erosions 
(H & E × 10) 
 
However, the ulcerated area revealed that there was a 
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 ulcerated 
tissue was significantly increased by all three doses of 
garlic extract showing the maximum effect with 
increase dose [Figure 5]. 
This experimental finding was similar to previous 
reports, which showed that alcohol intoxication caused 
extensive and acute haemorrhagic lesions on the 
mucosal surface of the gastric tissue and damaged 
gastric layers.[12,13]  
 
 
DISCUSSION 
 
The present study was evaluated to see if the aqueous 
extract of garlic could show antiulcer effect on 
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duodenal ulcer. The extract showed antiulcer effects to 
alcohol-induced duodenal ulcer with increasing dose 
of extract. This, therefore, suggests that aqueous 
extract of garlic may have cytoprotective effects on 
duodenal mucosa 
 

 
Figure 3: Group B (treatment I) rat duodenum treated with 
alcohol and 200 mg/kg body weight of garlic extract showing 
unremarkable mucosa growth A (H & E × 10) 
 

 
Figure 4: Group C rat duodenum treated with alcohol and 400 
mg/kg garlic extract showing unremarkably mucosa growth A 
(H & E × 10) 
 

 
Figure 5: Group C rat duodenum treated with alcohol and 400 
mg/kg garlic extract showing unremarkably mucosa growth A 
(H & E × 10) 

The cytoprotective effect of aqueous extract of garlic 
was confirmed by histological evaluation showing 
prevention of duodenal mucosal damage, 
haemorrhagic erosion and submucosal edema. This 
corroborates the work done by Iimuro et al[14], that the 
numbers of hemorrhagic spots in the glandular 
stomach and the microscopic score for gastritis were 
significantly reduced by garlic extract treatment. 
An increase in the acid secretion, a decrease in the 
gastric mucosal protection and an induction of 
oxidative stress in gastric mucosa are the important 
factors that are implicated in the pathogenesis of 
peptic ulcers. The present study therefore 
demonstrated that treatment of rats with garlic extract 
significantly ameliorates the rat duodenal mucosa 
against hemorrhagic lesion induced by 80% alcohol, 
increases the duodenal mucosal protection and reduces 
oxidative stress in the duodenal mucosa as compared 
to negative control rats. Garlic extracts showed 
replenishing effects against alcohol-induced ulcer 
genesis in rats, which may be observed to be a cyto-
protective activity. 
Based on our results and scientific literature, the 
potential of garlic extracts could also be considered for 
the treatment of chronic subacute injury at the 
duodenum.[15] In that sense, contemporary medications 
used in the treatment of gastric ulcers and other 
gastric-related pathologies involve the use of novel 
mucosal protective drugs. Several of these drugs based 
their action on antioxidative effects.[15]  
The results here demonstrated that garlic extracts show 
an important antiulcer activity against alcohol-induced 
duodenal damage, probably related to their variety of 
pharmacologic activities, such as lowering of 
cholesterol, inhibition of platelet aggregation, immune 
enhancement and antioxidant activity and their oxidant 
properties as seen in fresh garlic; which leads to a 
decrease in the level of oxidation product, 
malondialdehyde (MDA) in the blood samples, thus 
demonstrates reduced oxidation reactions in the 
body.[16] 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 aqueous 
extract of garlic could be an effective component of 
preventing ulcer formation induced by alcohol.  
 
CONCLUSION 
 
The antiulcer effects of aqueous extract of garlic seem 
to have several important properties that make it useful 
in amelioration for antiulcer, especially duodenal ulcer. 
However, further investigations are required to discover 
their exact mechanism of action in terms of antiulcer 
activity. 
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