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Introduction
 Gastric ulcers are among the most common chronic 
gastrointestinal disorders, which are characterized 
by a serious mucosal barrier deficiency. The formation 
of stomach ulcers is largely influenced by Helicobacter 
pylori infection with long-term, consistent usage of non-
steroidal anti-inflammatory drugs.[1] An infection with 
H. pylori results in active and ongoing inflammation, 
with neutrophils and macrophages invading the stomach 
mucosa.[2] Reduced generation of stomach acid and 
increased gastric mucosal defense are the two main 
objectives of treating stomach ulcers.[3] The two types 
of peptic ulcer that are most common are referred 
to as “gastric ulcer” as well as “duodenal ulcer.” This 
word refers to the blistering site.[4] The development of 
stomach ulcers is significantly influenced by gastric acid. 
It is thought that pressure receptor stimulation in the 
antral gastric mucosa activates the vagus-vagal refluxes, 
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The study investigated the gastroprotective effects of Epipremnum aureum leaf extracts against ethanol-
induced gastric ulcers in rats. Dosages of 200 and 400 mg/kg of the methanolic extract were administered, 
with omeprazole used as the positive control. The methanol extract significantly protected the gastric 
mucosa from ethanol-induced damage, suggesting cytoprotective potential. Ethanol exposure led to a 
decrease in plasma antioxidant enzyme levels and increased lipid peroxidation, indicating oxidative 
stress. However, rats treated with the higher extract dose (400 mg/kg) and omeprazole showed significant 
improvements, with increased SOD and CAT levels, reduced lipid peroxidation, and a lower ulcer index 
compared to the untreated ulcer group. Histopathological analysis revealed severe gastric mucosal damage 
in the ethanol-only group, while the high-dose extract and omeprazole groups maintained normal gastric 
architecture with minimal inflammation. These findings suggest that E. aureum methanolic extract exhibits 
potent gastroprotective effects, potentially due to its rich phytochemical profile, including flavonoids, 
tannins, and alkaloids, supporting its use as a natural remedy for gastric ulcers.
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increasing gastric acid output.[5] Gastric ulceration is 
caused by oxidative stress, which promotes the reactive 
oxygen species generation that can affect the integrity 
of epithelial cells. The endogenous antioxidants may 
become overpowered by an excessive generation of ROS 
metabolites. Additionally, during gastric ulceration, ROS 
builds up neutrophils in the mucosal tissues. According to 
studies, pro-inflammatory cytokines strongly contribute 
to ulcer damage by activating neutrophils and inducing 
inflammation.[6] The objectives of ulcer disease treatment 
are to manage discomfort, cure the ulcer and stop it 
from coming again. For ulcer treatments, a variety 
of medications are available, such as cytoprotective 
medications, prostaglandin analogs, histamine receptor 
antagonists, and proton pump inhibitors.[7] Ethanol causes 
changes in stomach secretion, mucosa injury, permeability 
changes, gastric mucus depletion, and the formation of free 
radicals. An interruption in gastric blood flow may cause 
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the development of bleeding and necrotic tissue damage 
in ethanol-induced gastric ulceration.[8] 
Traditional herbal treatments are used to cure a variety 
of acute and chronic disorders without any harmful 
side effects or with very lit tle of them. Alkaloids, 
f lavonoids, tannins, and polyphenols constitute just 
a few of the examples of the bioactive phytomedicine 
components found in high concentrations in plants.[9] 
The monocotyledonous flowering plant family Araceae, 
which includes Epipremnum aureum,  is enormous. This 
family of flowers originates on an inflorescence called a 
spadix. E. aureum, sometimes known as the Devil’s ivy, the 
silver vines , the money plant, the taro vine, the Golden 
Pothos, etc. More than species of the genus E. aureum Linn. 
are found in India. Among the other species, E. pinnatum 
and E. aureum are the most commonly grown and well-
known.[10]The broad-spectrum bioactive components and 
low side effects of natural plant-based substances make 
them an intriguing option. Because of the abundance of 
phytochemicals in E. aureum,  including saponins, tannins, 
flavonoids and alkaloids, they are renowned for their 
abilities like anti-inflammatory and gastroprotective. 
The plant has been chosen for this suggested antiulcer 
study. Newer pharmacological research has also brought 
attention to E. aureum’s antioxidant capacity, which 
is essential for shielding the stomach mucosa from 
oxidative damage a major contributing element in the 
pathophysiology of ulcers.[11] 
Herbal treatments have gained increasing recognition 
for their potential in treating ulcers, especially given 
their natural origins, fewer side effects, and the growing 
resistance to conventional drugs. In the current scenario, 
where gastric ulcers are often linked to factors such as H. 
pylori infection, the overuse of NSAIDs, and lifestyle factors, 
herbal remedies offer a complementary or alternative 
treatment option. Unlike conventional treatments that 
may focus on just reducing acid or healing ulcers, herbal 
treatments often have a holistic action. For instance, 
herbs with anti-inflammatory, antimicrobial, antioxidant, 
and tissue-repairing properties provide a multi-faceted 
approach to treating ulcers. This is particularly beneficial 
in chronic ulcer cases, where multiple factors contribute 
to the condition’s persistence. In the current landscape 
of gastric ulcer treatment, herbal remedies are emerging 
as viable options due to their multiple protective actions 
on the gastric mucosa, fewer side effects, and ability to 
target both symptom relief and underlying causes like 
oxidative stress and infection. However, while herbal 
treatments show promise, further research, clinical trials, 
and standardization of dosages are necessary to ensure 
their efficacy and safety. Integrating these treatments 
into conventional medicine, with physician guidance, 
may provide more comprehensive ulcer management 
strategies. This study’s objective is to evaluate the 
antiulcer effectiveness of E. aureum methanolic excerpt 

and investigate the fundamental processes that underlie 
its possible gastroprotective properties. This study aims 
to find novel, safe treatments for gastric ulcer disease as 
well as scientific support for the plant›s historic usage in 
gastrointestinal illnesses.

Materials And Methods

Plant Collection and Authenticity
E. aureum leaves were gathered from Devanahalli, 
Yelahanka, Bangalore, India, in the month of June 2023. 
The research officer, Dr. V. Rama Rao, verified them. The 
Central Institute of Ayurvedic Research, Kanakapura, 
Bengaluru- 560109, SMPU/CARI/BNG/2023-24/409.

Plant Extract Preparation
E. aureum leaves were collected and cleaned using fresh 
water and dried for 20 days in the shade. After being 
roughly ground, dried leaves were processed to create a 
methanol extract. The soxhlet extractor technique carried 
out the methanolic extraction. In this process, 1000 mL of 
methanol was used for 180 g of leaf powder of E. aureum 
for two cycles in 6 hours. An extract was filtered through 
the muslin cloth. The solvent is then evaporated at room 
temperature for 24 hours air dry. After the air-dried 
solvent leaves extracts were found to be 75 g and once 
gathered, the extract was stored in a container that was 
airtight for future study.[12]

Preliminary Phytochemical Screening
Methanol is a polar solvent that effectively extracts a 
broad spectrum of polar and semi-polar phytochemicals, 
including flavonoids, tannins, and alkaloids, which are 
recognized for their potential therapeutic properties. To 
evaluate the presence of these beneficial compounds, a 
preliminary phytochemical screening was conducted using 
standard qualitative tests to detect secondary metabolites. 
These compounds are known for their curative activities 
against various ailments, highlighting the importance of 
such screenings in assessing the therapeutic potential of 
plant extracts.

Study of Acute Oral Toxicity
According to OECD recommendations No. 425, the acute 
oral toxicity investigation was carried out using Swiss 
Albino mice weighing between 20 and 25 g. Six animals 
(three for each step) were starved overnight as part of 
a limit test at a dose of 2000 mg per kg of body weight. 
Following the first dosage, each animal was examined 
separately for at least 30 minutes at a time for the first 
24 hours. During the first 4 hours and every day after that, 
for the next 14 days, particular attention was provided.

Experimental Animals
Female albino Wistar rats (150–250 g) were employed for 
the study. During the study all animals were acclimatized 
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for 2 weeks, under standard temperature and illumination 
(12 hours light and 12 hours dark) cycle in standard 
polypropylene cages. An animal had unrestricted access 
to water and food (a typical rat diet). The Institutions 
Animal Ethics Committee properly authorized the 
study’s use of animals, and the care of the animals 
was conducted in accordance with the committee’s 
standards for the management and supervision of 
animal experiments (CPCSEA). IAEC gave its proper 
approval to the experimental protocol, KCP/IAEC/11/22-
23/07/22/12/22.

The Technique of Ethanol-induced Gastric 
Ulcers[13-15]

Experiment animals were categorized into five groups, 
each consisting of six rats. Normal saline was given to them 
(2 mL/kg), leaf extract, as well as omeprazole (20 mg/kg) 
for 21 days. Following that, the animals underwent fasting 
for a full day prior to receiving ethanol. Gastric ulcers 
were induced in the rats by orally administering ethanol 
(1-mL/200g). Regarding the stomach ulcers caused by 
ethanol and the investigation of possible preventive effects 
of the test medications, the fasting time was required. 
Below is a thorough description of the experimental 
protocol and treatment groups. 

Animals were categorized into 5 categories, where N=6 
in each group: 

Group I
The normal control group was given merely regular saline 
(2 mL/kg, p.o) for 21 days.

Group II
Diseased control, the animals of this group received 
normal saline solution (2 mL/ 200 g per oral) for a period 
of 21 days. On the 22nd day, after 24 hours of fasting, the 
animals received ethanol (1-mL/ 200gm, p.o.) 1-hour 
before sacrifice.

Group III
Standard drug group, the animals of this group were 
administered with an omeprazole dose of (20 mg/kg, 
2 mL/kg, per oral.) for a period of 21 days. And 22 days 
following the 24-hour fasting, the animals received ethanol 
(1-mL/200 gm, p.o.) one hour before sacrifice.

Group IV
Test drug group, the animals of this group received leaf 
extract of E. aureum (EEA) treatment at 200 mg p.o. per 
kilogram for 21 days. About 22 days following the 24-hour 
fasting, the animals received ethanol (1-mL/200gm, p.o.) 
one hour before sacrifice.

Group V
Test drug group, the animals of this group received leaves 
extract of E. aureum (EEA) treatment at 400 mg/kg (p.o) 

for a period of 21 days. About 22 days following the 24-hour 
fasting, animals received ethanol (1-mL/200 gm, p.o.) one 
hour before every animal was sacrificed with an excessive 
amount of phenobarbitone sodium (IP), 1-hour following 
the ingestion of ethanol. The stomach was then promptly 
removed in order to ascertain the parameters.
Microscopic evaluation of stomach-like ulcer score and 
ulcer index was done according to Karuna R et al.[16] 
Biochemical parameters include superoxidase dismutase 
(SOD), catalase (CAT), lipid peroxidase (LPO). [17] 

Neutral buffered formalin was used to fix the stomach 
tissue samples for 24 hours. Histopathological examining 
sections of stomach tissue investigated EA’s ulcerogenic 
and anti-ulcerogenic properties. A tissue processor was 
used to prepare the tissues after they had been preserved 
in 10% buffer formalin. A rotary microtome was used to 
cut slices of the treated tissues that were about 5 µm thick 
after they had been fixed in paraffin blocks. Hematoxylin 
and eosin staining were applied to these slices according to 
standard protocols. Employing an arbitrary scale to gauge 
the severity of these alterations, the slides were inspected 
under a microscope for pathomorphological abnormalities 
such as congestion, hemorrhage, edema, and erosions.[18]

Statistical Analysis
The findings are shown as mean ± SEM for each group of 
six rats. Version 10 of the statistical program Graph Pad 
Prism was used to analyze the data. The significance of 
difference among the groups was assessed using a one-way 
analysis of variance (ANOVA) followed by Tukey’s test *p 
<0.05 was considered significant statistically.

Results 
Early phytochemical analysis of leaves of E. aureum 
identified a number of bioactive substances, including 
tannins, alkaloids, polysaccharides, flavonoids, glycosides 
and phenols, all of which are known for their therapeutic 
and antioxidant properties. The investigation assessed 
the impact of a methanol extract of E. aureum (EA) on 
antioxidant enzymes in a model of ulcers caused by 
ethanol. The impact of EA on SOD showed a notable 
decline (**p <0.01) SOD plasma levels in comparison to 
the typical control group in the ethanol-induced group, 
demonstrating decreased antioxidant protection and 
oxidative stress. Comparing the low-dose EA group to the 
disease control group, however, revealed no discernible 
change. In contrast, the high dosage EA categories and the 
standard drug (omeprazole) group showed a notable (**p 
<0.01) rise in plasma SOD amounts in contrast to the illness 
group, indicating improved antioxidant defense (Fig. 1).
Similarly, the effect of EA on CAT demonstrated a crucial 
decrease (*p <0.05) in plasma CAT levels in the group 
caused by ethanol when in comparison with the typical 
control group. The increased dosage EA group displayed 
a noteworthy (*p <0.05) increase within levels of plasma 
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CAT in contrast to the disease control, while the low-dose 
EA group and the There was no discernible difference 
between the illness group and the regular medication 
group (Fig. 2). The effect of EA on lipid peroxidation 
(LPO) revealed a noteworthy (**p <0.01) rise in levels 
of plasma LPO in the group that was ethanol-induced, 
indicating raised oxidative damage in contrast to the 
control group. This high-dose EA and standard drug 
groups demonstrated a substantial decrease (*p <0.05) 
in plasma LPO levels in contrast to the illness group, 
suggesting a reduction in peroxidation of lipids as well as 
oxidative stress. However, the low-dose EA group shown 
no discernible change in comparison to the illness control 
group (Fig. 3). In terms of ulcer severity, the ethanol 
administration dramatically raised the ulcer index in the 
disease control group in contrast to the standard control 
group. Both the increased-dose EA category as well as the 
standard drug (omeprazole) group exhibited a substantial 
drop in the Index of ulcers in contrast to the group under 
disease control (Fig. 4). Furthermore, the percentage 
inhibition of ulceration was noticeably greater in the group 
using conventional drugs (omeprazole at 20 mg/kg) and 
the high-dose EA group (400 mg/kg), indicating that these 
treatments were effective in preventing ulcer formation 
(Fig. 5). The macroscopic study (Fig. 6) showed that normal 
animals are in normal structure, and those given ethanol 
consistently developed visible hemorrhagic ulcerations 
in their stomachs.

Omeprazole treatment attenuated this damage, but 
EA at 200 mg/kg failed to stop the harm. The 400 mg/
kg dose of EA showed a protective effect similar to 
omeprazole, preventing the damage induced by ethanol. 
The administration of ethanol led to a significant increase 
in the ulcer index in the ethanol-induced group, but the 
groups treated with 400 mg/kg of EA and omeprazole 
displayed a marked decrease in ulcer index. This group 
administered 200 mg/kg of EA. However, it displayed a 
non-substantial decrease in the ulcer index contrasted to 
the group of ethanol. The ulceration inhibition percentage 
was highest in an omeprazole-treated group (68.67%) 
and the group that received 400 mg/kg of EA treatment 
(19.03%). Histopathological evaluations (Fig. 7) revealed 
the gastric mucosa’s condition, with the normal control 

Fig. 1: Values are expressed as Mean ±SEM (n=6), ##P<0.01 compared 
with Normal control, **p < 0.01 compared with Disease control (One 

way ANOVA followed by Tukey’s multiple comparisons test).

Fig. 2: Values are expressed as Mean ±SEM (n=6), #P<0.05 compared 
with Normal control, non-significant, *p < 0.05 compared with Disease 
control (One way ANOVA followed by Tukey’s multiple comparisons 

test)

Fig. 3: Values are expressed as Mean ± SEM (n = 6), ##p < 0.01 compared 
with Normal control, *p < 0.05 compared with Disease control (One 

way ANOVA followed by Tukey’s multiple comparisons test).  

Fig. 4: Graph representing ulcer index, Values are expressed as Mean 
±SEM (n = 6), ***p < 0.001, nsp > 0.05, and *p < 0.05 compared to DC 

(Ethno 1-mL/200gm)

Fig. 5: Graph representing % inhibition of ulceration. Values are 
expressed as Mean ± SEM (n = 6), ***p < 0.001 compared to both dose 

of test drug and *p > 0.05 compared to LD (EEA 200 mg/kg)
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the depletion of the stomach’s protective mucous layer. 
Ethanol causes gastric mucosal damage through multiple 
mechanisms, including the direct destruction of epithelial 
cells, increased permeability to hydrogen ions, and the 
production of free radicals from oxygen that initiate lipid 
peroxidation. These free radicals play a crucial part in 
causing oxidative stress as well as cellular damage, further 
exacerbating ulcer formation. In the context of this study, 
the ability to prevent ulcers by E. aureum was evaluated 
using this well-established model caused by ethanol. 
Significant gastroprotective benefits were demonstrated 
by the methanol extract of E. aureum, especially among the 
high-dose category (400 mg/kg), which closely resembled 
the standard antiulcer drug, omeprazole (20 mg/kg). The 
extract’s protective properties were demonstrated in the 
reduction of the ulcer index, indicating that E. aureum has 
a potent cytoprotective effect against stomach damage 
brought on by ethanol. The primary mechanisms behind 
ethanol-induced ulcers include the loss of stomach mucous, 
reduction in blood flow through mucosa, and generation 
of reactive oxygen species. The free radicals generated 
during ethanol metabolism lead to oxidative damage 
of the gastric mucosa, which manifests as hemorrhagic 

Fig. 7: Histopathological evaluations provided further insights into 
the gastric mucosa’s condition. The normal control group showed 
intact oesophageal and gastric mucosa with no signs of ulceration or 
inflammation (Fig 7A). The disease control group exhibited severe 
necrosis affecting the upper two-thirds of the gastric mucosa, along 
with hemorrhage and mild laminal inflammation (Fig 7B). In the 
standard drug group, the stomach mucosa was largely intact, with only 
scattered neutrophils present (Fig 7C). In the group treated with EA 
at 200 mg/kg, there were scattered neutrophils, apoptotic cells, and 
areas of necrosis affecting two-thirds of the mucosal thickness (Fig 
7D). The group treated with EA at 400 mg/kg showed minimal damage, 
with only small foci of superficial necrosis and scattered neutrophils in 
the mucosa (Fig 7E), indicating a protective effect at the higher dose.

Fig 6: Macroscopic evaluation of the stomachs showed that normal 
animals (Fig 6A), animals given ethanol consistently developed visible 
hemorrhagic ulcerations (Fig 6B). Omeprazole (20 mg/kg) treatment 
attenuated this damage, with only a few areas of hyperemia observed 
(Fig 6C). In contrast, the group treated with EA at 200 mg/kg was 
unable to prevent the ethanol-induced damage (Fig 6D), while the 
400 mg/kg dose of EA was able to prevent the damage induced by 
ethanol, showing a protective effect similar to omeprazole (Fig 6E).

group showing intact oesophageal and gastric mucosa. 
The disease control group showed severe necrosis, 
hemorrhage, and mild inflammation. The standard drug 
group had largely intact stomach mucosa with scattered 
neutrophils. The group treated with EA at 200 mg/kg 
showed scattered neutrophils, apoptotic cells, and areas 
of necrosis affecting two-thirds of the mucosal thickness. 
The group treated with EA at 400 mg/kg showed minimal 
damage, indicating a protective effect at the increased 
dosage. The methanol extract of E. aureum demonstrated 
significant gastroprotection effects, especially at the 
increased dosage of 400 mg/kg, by reducing oxidative 
stress, enhancing antioxidant enzyme activity, and 
preventing ulcer formation and mucosal damage. These 
findings suggest that E. aureum may be a promising natural 
remedy for the treatment of stomach ulcers caused by 
ethanol. 

Discussion
A popular experimental paradigm in preclinical research 
to assess the possible antiulcer action of different drugs 
is ethanol-induced stomach injury.[19] Some of the most 
common causes of stomach ulcers in humans are replicated 
in this model, such as excessive alcohol consumption and 
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ulcerations. In this study, the administration of E. aureum 
extract demonstrated the ability to significantly mitigate 
these effects, suggesting a strong antioxidative capacity 
of the plant. This may be explained by the existence 
of biologically active phytochemicals such as phenolic 
compounds, tannins, and flavonoids, which have been 
documented for their scavenging capacity for free radicals 
and enhance the natural antioxidant defense mechanisms 
of the body. Flavonoids, in particular, are well-known for 
their anti-ulcerogenic properties. By boosting the creation 
of protective mucus, enhancing gastrointestinal blood 
flow, and preventing the emission of stomach acid, they 
safeguard the gastric mucosa. Flavonoids also possess anti-
inflammatory properties, which can reduce inflammation 
in the gastric mucosa and promote faster healing of ulcers. 
E. aureum’s initial phytochemical screening confirmed the 
existence of these substances, turning it into a promising 
contender for further growth as a natural antiulcer agent. 
The high flavonoid content in E. aureum is believed to have 
a major part in its observed antiulcer properties since these 
compounds are known to promote gastric protection and 
repair. Additionally, the reduction in lipid peroxidation, 
a marker of oxidative stress, observed in the animals 
treated with E. aureum extract further supports its role 
as an effective antioxidant. By preventing the oxidation 
of lipids in cell membranes, the extract helps maintain the 
integrity of the gastric mucosal barrier, which is crucial 
in protecting against ulcer formation. The reduction in 
plasma levels of LPO, coupled with the observed hike 
in endogenous enzymes for antioxidants, including 
CAT and SOD, further underscores the extract’s role in 
mitigating oxidative damage. In terms of macroscopic 
evaluation, the stomachs of animals treated with ethanol 
exhibited severe hemorrhagic ulcerations, indicative of 
significant mucosal damage. However, animals treated 
with high-dose E. aureum extract showed significantly 
fewer ulcerations and a more intact mucosal structure, 
suggesting that the extract effectively reduced the extent 
of ethanol-induced damage. This macroscopic protection 
was confirmed through histopathological analysis, which 
revealed that animals treated with E. aureum (400 mg/
kg) had minimal signs of necrosis and stomach mucosal 
irritation, comparable to that of the omeprazole-treated 
group. In contrast, animals ethanol-treated without any 
protective agent exhibited extensive necrosis, hemorrhage, 
and inflammation. The study demonstrates that E. aureum 
has a marked protective effect against stomach ulcers 
caused by ethanol, likely because of its anti-inflammatory, 
antioxidant, and cytoprotective properties. Some findings 
suggest that the flavonoids and other bioactive compounds 
in the methanolic extract of E. aureum are key contributors 
to its antiulcer effects, making it a valuable candidate for 
natural antiulcer therapy. Moreover, the effectiveness 
of the EA extract, particularly the higher dosage, was 
similar to omeprazole, a widely used proton pump 
inhibitor, further highlighting its therapeutic potential 

in managing gastric ulcers. E. aureum demonstrated 
significant gastroprotective effects shown in this model 
of ulcers caused by ethanol, offering a natural alternative 
for treating gastric ulcers. The plant’s rich flavonoid 
content and potent antioxidant properties appear to be 
the primary mechanisms behind its ability to reduce 
ulceration and promote mucosal healing.

Conclusion
The study highlights the therapeutic potential of E. 
aureum methanolic extract (EEA) as a gastroprotective 
agent. The extract, which is rich in bioactive compounds 
such as tannins, glycosides, alkaloids, and flavonoids, 
demonstrated significant protective effects against 
ethanol-induced gastric ulcers. The observed antioxidant 
and antiulcer properties are likely attributed to these 
phytochemicals, known for their anti-inflammatory, 
antioxidant, and wound-healing activit ies. Future 
research should focus on isolating and identifying the 
specific active constituents responsible for these effects 
to better understand their mechanisms and therapeutic 
potential.
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