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Protective Effects of Hibiscetin on Ethanol-Induced Ulcers
in Rats through Inhibition of Prostaglandin Synthesis/

Oxidative Stress/Caspase-3 and 9 Pathways
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ABSTRACT

Aim/Background: Ethanol (EtOH)-induced gastric ulcers are a prevalent gastrointestinal disorder
characterized by severe inflammation, oxidative stress, and apoptotic cell death. This study
aimed to investigate the potential protective effects of hibiscetin against EtOH-induced ulcers
in rats. Materials and Methods: Rats were randomly divided into five groups: Normal control
(normal saline), EtOH (1.5 mL), hibiscetin 10 mg/kg + EtOH, hibiscetin 20 mg/kg + EtOH, and
hibiscetin 20 mg/kg alone (control). Ulcer index, pH, gastric juice, pro-inflammatory cytokines
i.e., Interleukin-6 (IL-6), IL-1B, Tumor Necrosis Factor-alpha (TNF-a), and Prostaglandin E-2 (PGE2),
oxidative stress-Malondialdehyde (MDA), antioxidant enzymes-Catalase (CAT), Superoxide
Dismutase (SOD), reduced Glutathione (GSH), oxidative enzyme-Myeloperoxidase (MPO),
apoptosis markers-caspase-3 and caspase-9 were estimated. Results: Both doses of hibiscetin
administration significantly ameliorated EtOH-induced ulceration, as evidenced by reduced ulcer
areas and preserved mucosal architecture. Furthermore, hibiscetin treatment downregulated
IL-6, IL-1(3, TNF-a, and PGE2 synthesis, which correlated with attenuated inflammation. Hibiscetin
also exhibited robust antioxidant potential, as indicated by decreased MDA levels and increased
CAT, SOD, and GSH activities. Moreover, hibiscetin suppressed MPO activity, indicating reduced
neutrophil infiltration. Caspase-3 and caspase-9 activation demonstrated apoptotic cell death in
the gastric mucosa which was restored by hibiscetin. Conclusion: The findings suggested that
hibiscetin has gastroprotective activity against EtOH-induced ulcers and this might be related
to its positive influence on oxidative stress, inflammatory response, and apoptotic pathways.
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INTRODUCTION

Gastric ulcers are a prevalent gastrointestinal disorder
characterized by the erosion of the gastric mucosal lining, leading
to severe pain and discomfort. Ethanol (EtOH) consumption
is known to be a significant risk factor for the development of
gastric ulcers due to its ability to disrupt the delicate balance
between protective and damaging factors in the gastric mucosa.
The pathogenesis of EtOH-induced ulcers involves complex
mechanisms, including excessive inflammation, oxidative stress,
and apoptotic cell death. Consequently, there is a growing interest
in identifying natural compounds with potent gastroprotective
properties that can combat these underlying mechanisms and
prevent ulcer formation.* As a result of the high rate of illnesses,
deaths, and economic damages associated with ulcers as well as
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the prevalence of Helicobacter pylori infection, ulcers have become
a global health concern, making them a typical gastrointestinal
disorder that affects 15-20% of the world's population.*® Despite
their promise, antiulcer treatments can result in a variety of
side effects, such as hypersensitivity, arrhythmia, impotence,
gynecomastia, galactorrhea, hematological abnormalities, and
kidney damage. It is difficult for many patients to deal with these
adverse reactions. There is a lot of interest in finding new and
efficient alternatives at the moment. Many long-term drug users
turn to herbal medications because they are effective, inexpensive,
and widely available. Increasing evidence indicates that natural
remedies and plant extracts can treat peptic ulcers.””

Excessive alcohol use can harm the stomach by upsetting the
balance between defensive and offensive components. Models
based on EtOH-ingested ulcers have shown to be an efficient
method of describing the underlying causes of gastroprotective
disease and assessing their effectiveness.’®"® High quantities of
Reactive Oxygen Species (ROS) are present in EtOH-induced
ulcers, which can impede the protective actions of Glutathione
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(GSH), Superoxide Dismutase (SOD), and Catalase (CAT).
Since it stimulates the production of proinflammatory cytokines
including Tumor Necrosis Factor-alpha (TNF-a), Interleukin-1f
(IL-1B), and Interleukin-6 (IL-6), all of which exacerbate
inflammation, the generation of ROS is also recognized as
a major offensive factor in inflammation."*'¢ Flavonoids are
reported to be effective in controlling gastric ulcers. In addition
to preventing acid secretion, flavonoids inhibit the activity of
pepsin and increase the secretion of mucus and bicarbonate in the
stomach. Furthermore, flavonoids act as mucosal cytoprotectants,
antioxidants, anti-inflammatory agents,
agents.””?* In recent years, there has been growing interest in
exploring natural compounds with potential gastroprotective
properties as alternative or adjunctive treatments for gastric
ulcers. Hibiscetin, a flavonoid compound found in the Hibiscus
plant, has emerged as a promising candidate due to its diverse
pharmacological  properties, including anti-inflammatory,
antioxidant, and cytoprotective effects. Several studies have
reported the beneficial effects of hibiscetin in various disease
models in rats.»* The proposed research will focus on evaluating
the effects of hibiscetin treatment on the integrity of the gastric
acid, Prostaglandin E-2 (PGE2) synthesis, pro-inflammatory
cytokines, oxidative stress, and apoptotic pathways.

and antibacterial

MATERIALS AND METHODS

Chemicals

Chemicals such as EtOH (Sigma-Aldrich, USA) were used in the
current protocol. Interlukins-6 (IL-6), IL-1p, TNF-a, caspase-3,
and caspase-9 were performed by using an enzyme-linked
immunosorbent assay kit (ELISA, MSW Pharma, India). The rest
of the materials used in the study were of analytical standards.

Animals

Male Wistar rats (180 £20g, 10 weeks old) were maintained in
standard conditions with 12/12 hr light/dark cycle components,
at 30°C, 40-50%. Rodents were given regular pallets of food
and water ad libitum. Rodents were acclimated for 7 days in
accordance with standard laboratory practices. The research was
permitted by the Institutional Animal Care and Use Committee
(IAEC-LNCT/IAEC/2023/005), India, and was conducted as per
the ARRIVE guidelines.?”® The study used animals that had never
been treated before as per the guidelines.

Induction ulcers by EtOH

For the recent study 30 healthy adult male Wistar rats were
randomly split up into clusters as follows (n=6).

Cluster I- Normal control (normal saline).
Cluster II- EtOH control (1.5 mL).
Cluster ITI- EtOH +10 mg/kg hibiscetin.
Cluster IV- EtOH +20 mg/kg hibiscetin.
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Cluster V-20 mg/kg hibiscetin per se.

The animals were fasted for 24 hr prior to receiving EtOH.
Except for Group I, all of the animals received EtOH by oral
administration at a dose of 1.5 mL/animal. After 7 days, the
animals received hibiscetin by oral administration in accordance
with their respective groups.

Ulcer index

On day 8 animals were subjected to an ulcer study with the help
of the following formula'-*

Ul= 10/X.

Where,

Ul= Ulcer index.

X= Total area under ulceration.

The following scale was used to evaluate the ulcer score.

3= Perforated ulcer, 2= Deep ulcer, 1= Superficial ulcer, 0= No
ulcer.

Estimation of pH

A digital pH meter was used to test the pH after the gastric
contents of several animals were collected, and centrifuged, and
the gastric fluids were extracted as a supernatant. This supernatant

was then subjected to examination in accordance with normal
methods.'*'¢

Gastric volume

The fluid content from gastric mucosa was collected and
centrifuged in a centrifuge at 1000 rpm for 15 min. Gastric
volume was determined by measuring the separated supernatant.

Pepsin activity

Pepsin activity was determined by a stop-point bioassay using
previously reported methods. To prepare a stock solution of the
substrate, 10 mg of p-nitrophenyl sulfite is dissolved in 2 mL of
acetonitrile. Ice was used to keep this solution stable for 3 hr. As
a substrate concentration, 100 mL of the stock substrate solution
was pipetted into 10 mL of 0.01 M glycine hydrochloride buffer
at 25°C. The maximum rate of enzyme hydrolysis was achieved
between pH values 1.8 and 2.0. Therefore, pH 1.9 was chosen.
The substrate may be assayed if it is slightly turbid, indicating
that it has not yet been hydrolyzed. It takes 8 min to completely
hydrolyze this working substrate solution to complete the
following operations as quickly as possible. A reference cuvette
was filled with the working substrate solution and 3 mL of
the same solution was added quickly to the sample cuvette. It
is recommended that 1 to 10 IL of pepsin (5 to 100 ILl of the
gastric specimen, depending upon the concentration of pepsin)
be added to the sample cuvette before placing both cuvettes in
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a UV spectrophotometer. An enzyme hydrolyzes the substrate,
releasing p-nitrophenol, which can be measured by changing the

absorbance at 320 nm during the reaction.””-*

Biochemical parameters

Thebiochemical parameters of all animals were evaluated based on
previous studies. Based on recent research, stomach tissues were
stored at -80°C for all experimental groups. Approximately 50 mg
of powdered tissue was homogenized in phosphate buffer solution
and centrifuged after preparation. Using a microplate reader and
commercially available ELISA kits, stomach homogenates were
subjected to various biochemical analyses after homogenization.
Several analyses were performed, including estimations of GSH,
MDA, CAT, and SOD.*#%

Estimation of MPO activity

We treated the gastric homogenate content in PBS (50 mM) with
pH 6.0 and added hexadecyl trimethyl ammonium bromide
(0.5%) for further analysis. In addition to freezing the mixture,
a sonicator was used to sonicate it. After centrifuging the
suspension solution for 15 min at 4°C at 15000 revolutions per
minute, the final solution was filtered. To measure MPO activity,
o-dianisidine dihydrochloride and 0.005% hydrogen peroxide
were added to the supernatant.”!

Determination of NO

Nitric Oxide (NO) was measured using nitrite as the result of
oxidizing Nitric oxide. The assay follows previous studies on
diazotization reactions, which measured the nitrite formed as a

result of oxidizing Nitric oxide.*

Estimation of inflammatory markers

The estimation of PGE,, IL-6, IL-1B, and TNF-a was performed
by using ELISA kits as per the standard protocol.

Determination of Caspases 3 and 9 level

An ELISA kit was used to confirm Caspases 3 and 9 activities. The
estimated approach is fully explained in the manuals provided
with commercially available kits. The marker concentrations were

determined using standard curves and then expressed in pg/mL.

Statistical analysis

A licensed version of Graph Pad Prism 8.0 was used to assess the
data obtained from the present study. Results were expressed as
mean + SEM. Statistical significance levels among all variables
were calculated by using a one-way Analysis of Variance
(ANOVA), followed by a post hoc test Tukey's test, and except
ulcer index by using Kruskal-Walli’s test.
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RESULTS

Hibiscetin effect on ulcer index

As depicted in Figure 1A ulcer index was high (p<0.001) in
EtOH-induced rats in context to normal control rats. The data
was analyzed by using a one-way ANOVA followed by the
Kruskal-Walli’s test revealed that the hibiscetin at both doses
was able to lower the ulcer index substantially [p<0.001]. The
hibiscetin per se group has no significant effect.

Hibiscetin effect on pH

The pH in EtOH-induced rats was found to be highly acidic
(p<0.01) in contrast to normal control. The outcomes of the
statistical analysis, employing one-way ANOVA followed by
Tukey's post-hoc test showed that the flavonoid hibiscetin
has significantly restored the pH to alkaline [F (4, 25) = 10.62;
p<0.001]. The hibiscetin per se group did not exhibit any effect
(Figure 1B).

Hibiscetin effect on gastric volume

Figure 1C indicates that EtOH-induced rats exhibited a high
volume of gastric acid (p<0.01) in the context of normal control.
The data was analyzed by using a one-way ANOVA followed
by Tukey's post hoc test revealed that the gastric volume was
dropped down to a significant level [F (4, 25) = 43.50; p<0.0001]
by hibiscetin treatment. The effect on hibiscetin per se was
non-significant.

Hibiscetin effect on pepsin activity

As depicted in Figure 1D, it was observed that the pepsin activity
was remarkably increased in the EtOH-induced group (p<0.001)
in association with the normal control group. The outcomes
of statistical analysis, employing one-way ANOVA followed
by Tukey’s post hoc test exhibited that hibiscetin proved to be
effective in bringing the pepsin activity to normal substantially [F
(4, 25) = 12.44; p<0.0001]. The hibiscetin per group did not have
any significant effect.

Estimation of GSH, MDA, CAT, and SOD levels

From Figure 2A-D it can be estimated that the EtOH-induced
rats exhibited substantially (p<0.001) elevated amounts of MDA
and declined levels of GSH, CAT, as well as SOD (p<0.01). The
outcomes of statistical analysis, employing one-way ANOVA
followed by Tukey’s post hoc test. It was also depicted that the level
of MDA was substantially declined [F (4, 25) = 93.56; p<0.0001]
by hibiscetin as well as brought up the concentrations of GSH [F
(4,25) = 49.18; p<0.0001], CAT [F (4, 25) = 52.22; p<0.0001], and
SOD [F (4, 25) = 22.43; p<0.0001]. The per se group has no effect.

MPO activity and NO levels

In the current observation and as per Figure 3A it was found that
MPO activity was at higher levels (p<0.01) in the EtOH-induced
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Figure 1A-D: Effect of hibiscetin on A] Ulcer index (#p<0.001 vs. normal control rats, ¥p<0.05 vs. EtOH control rats. One-way ANOVA
followed by a non-parametric test (Kruskal-Wallis) B] pH C] Total acidity D] pepsin activity. Values are expressed in mean + S.E.M. (n=6).
#p<0.001 vs. normal control rats, *p<0.05, **p<0.001, ***p<0.0001 vs. EtOH control rats. One-way ANOVA followed by Tukey’s test

group than in normal control. The outcomes of statistical analysis,
employing one-way ANOVA followed by Tukey’s post hoc test
showed that hibiscetin declined the MPO activity significantly [F
(4, 25) = 26.19; p<0.0001]. The hibiscetin per se group did not
exhibit any significant effect.

Asper Figure 3B, it can be observed that nitric oxide levels declined
to a significant extent in the EtOH-induced group (p<0.001), The
outcomes of statistical analysis, employing one-way ANOVA
followed by Tukey’s post hoc test revealed that the hibiscetin has
brought the levels of NO to the normal significantly [F (4, 25) =
43.64; p<0.0001]. The per se group was not have any substantial
effect.

Pro-inflammatory parameters

From Figure 4A it was evident that PGE, levels were lowered
substantially (p<0.001) in the EtOH-instigated group in
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association with normal control, it was also observed that
hibiscetin at both the doses elevated the level of PGE, to a
substantial extent [F (4, 25) = 15.90; p<0.0001]. The hibiscetin
per se group showed no effect.

EtOH-induction in the animal model also resulted in a
significantly higher amount of IL-6, IL-1p, and TNF-a (p<0.01)
in association with normal control. The outcomes of statistical
analysis, employing one-way ANOVA followed by Tukey’s post
hoc test hibiscetin substantially reduced the proportions of these
pro-inflammatory mediators [F (4, 25) = 53.05; p<0.0001], [F (4,
25) = 16.79; p<0.0001], and [F (4, 25) = 35.10; p<0.0001]. The
hibiscetin per se group has no significant effect (Figure 4B-D).

Effect of hibiscetin on caspase-3 and caspase-9

It has been depicted in Figure 5A-B that the EtOH induction
resulted in the activation of caspase-3 and caspase-9 in rats to a
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Figure 2A-D: Effect of hibiscetin on A] MDA] B] GSH C] CAT D] SOD. Values are expressed in mean + S.E.M. (n=6). #p<0.001 vs. normal control
rats, **p<0.001, ***p<0.0001 vs. EtOH control rats. One-way ANOVA followed by Tukey’s test

substantial level (p<0.01) in association with which the hibiscetin
(one-way ANOVA followed by Tukey’s post hoc test) lowered
down the caspase-3 [F (4, 25) = 5.225; p=0.0034] and caspase-9
[F (4,25) =29.97; p<0.0001] activities significantly. The hibiscetin
per se group did not exert any effect.

DISCUSSION

Globally, chronic uncontrolled alcohol consumption is often
associated with gastric ulcers. Additionally, some researchers
suggested that these conditions could also be caused by food or
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beverage contamination or excessive alcohol consumption. It
was recently proposed that plant-derived compounds could be
used as novel therapeutic strategies to treat ulcers. An experiment
was conducted recently to simulate the conditions under which
humans may be exposed to EtOH by administering it'”'* orally

to animals.3*3¢

When given orally to animals, absolute EtOH caused stomach
tissue damage, since it penetrated well into the mucosa and caused

gastric lesions. There is a role for the mucosa in the gastric cavity
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Figure 3A-B: Effect of hibiscetin on A] MPO B] NO level. Values are expressed in mean + S.E.M. (n=6). #p<0.001 vs. normal control rats,
**p<0.001; ***p<0.0001vs. EtOH control rats. One-way ANOVA followed by Tukey’s test.

in cellular damage. Gastric lesions are characterized by blood
loss, mucosal destruction, submucosal edema, and damaged
gastric fibers.!3%74

Natural compounds such as flavonoids are popular due to their
multiple properties, including their ability to heal, suppress
oxidation, and prevent the formation of ROS. The effectiveness
of flavonoid hibiscetin in gastric ulcers induced by EtOH was
evaluated in a recent study.”**! This study used rats as experimental
animals and divided them into various groups: normal control,
EtOH-induced, hibiscetin-treated, and per se group. Within a
few days after EtOH was administered orally to rats, mucosal
ulcers developed.”* Gastric ulcers are caused by the activation
of the stomach's defense mechanism, producing an inflammatory
response that activates pro-inflammatory mediators like PGE2,
IL-6, IL-1f, and TNF-a. Furthermore, ROS are formed as a result
of this reaction. Additionally, oxidative stress leads to increased
gastric volume and rises in pH, which may affect the liver and
kidneys slowly as well as the surrounding areas. The flavonoid
hibiscetin was administered orally at doses of 10 and 20 mg/kg in
our study. Hibiscetin is thought to act on ulcer pathophysiology
by inhibiting the production of ROS and through a decrease in

the release of various inflammatory mediators.' >3-4

The hibiscetin was able to drop down this enhanced ulcer index
score, which occurs due to disruption of the gastric mucosa
caused by EtOH induction. It was therefore found to be a
promising agent for the recovery of ulcer areas caused by EtOH.
In addition to decreasing the pH of the stomach, EtOH was also
responsible for ulcer development as it turned the surroundings
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into an acid that damaged the mucosa of the stomach. By raising
the pH to the desired level of alkalinity, hibiscetin effectively
protects the gastric system from acidity's damaging effects. It
was also observed that this decrease in pH caused by EtOH also
increased acid secretions or the volume of secretions, whereas
hibiscetin decreased them.**

Pepsinogen converts into pepsin, which digests indigested
protein, and it is most active at pH ranges between 1.8 and
3.13364930 Pepsin is the key enzyme that converts pepsinogen
into pepsin. Due to the increased acid secretion and low pH,
the activity of pepsin is further increased, causing damage
to the gastric mucosa by the digestion of useful proteins. As
Hibiscetin restores the pH of the stomach and decreases gastric
acid secretion, the pepsin activity is reduced, thereby supporting
ulcer healing. Research has shown that salivary enzymes become
significantly active when mucosal cells are inflamed or infected.
Cell membrane damage caused by ROS is a major factor in ulcer
development, as it decreases antioxidant enzyme activity.*3>3"2
When rats were induced with EtOH, free radicals formed, MDA
activity increased, and CAT, SOD, and GSH levels decreased,
further reducing antioxidant activity. EtOH-induced ulcers are
associated with increased oxidative stress in the gastric mucosa.
Hibiscetin acts as an antioxidant, which helps to scavenge and
neutralize free radicals. It can reduce the levels of MDA, a marker
of lipid peroxidation while enhancing the activity of antioxidant
enzymes such as CAT, SOD, and GSH. These antioxidant effects
mitigate oxidative damage and protect the gastric mucosa from
EtOH-induced injury.!*162053-55
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Figure 4A-D: Effect of hibiscetin on A] PGE2 B] IL-6 C] IL-1 D] TNF-a. Values are expressed in mean + S.E.M. (n= 6). #p<0.001 vs. normal
control rats, *p<0.05, **p<0.001, ***p<0.0001 vs. EtOH control rats. One-way ANOVA followed by Tukey’s test.

The production of hydrochlorous acid and oxidative activity of
MPO, as reported in previous research, may increase the severity
of gastric ulcers, as the levels of MPO were observed to be high
after EtOH administration, suggesting that this could lead to
complications. MPO levels were reduced by hibiscetin at both
doses to normal and the damaging effects were minimized.?3%¢%
MPO is an enzyme released by activated neutrophils during
inflammation. It generates ROS that contributes to tissue damage.
Myeloperoxidase (MPO) is an enzyme released by activated
neutrophils during inflammation. It generates Reactive Oxygen
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Species (ROS) that contribute to tissue damage. Hibiscetin may
inhibit MPO activity, thereby reducing the production of harmful
ROS and preventing further damage to the gastric mucosa.

EtOH induction significantly reduced levels of NO, which
possess anti-inflammatory properties. Hibiscetin increased NO
levels.”® The stomach has a protective layer of mucus that lines its
inner surface and shields it from the corrosive effects of gastric
acid. PGE2 promotes the production of this protective mucus,
helping to maintain the integrity of the stomach lining and
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Figure 5A-B: Effect of hibiscetin on A] Caspase 3 B] Caspase 9. Values are expressed in mean + S.E.M. (n=6). #p<0.001 vs. normal control rats,
*p<0.05, **p<0.001, ***p<0.0001 vs. EtOH control rats. One-way ANOVA followed by Tukey'’s test

prevent ulcer formation. PGE2 inhibits the secretion of gastric
acid, reducing the acidity.””*** PGE2 is involved in the regulation
of inflammation. Inflammatory processes can contribute to ulcer
development and prolong the healing process. PGE2 helps to
modulate the immune response and limit excessive inflammation,
aiding in ulcer healing. PGE2 is a type of prostaglandin that
promotes inflammation and contributes to the development of
ulcers. Hibiscetin may inhibit the enzyme cyclooxygenase, which
is responsible for the synthesis of PGE2, thus reducing its levels
and dampening the inflammatory response in the gastric mucosa.
EtOH administration caused the reduction in PGE2 levels and
increased in concentrations of IL-6, IL-1, and TNF-a. These
cytokines play a crucial role in initiating and propagating the
inflammatory response. Hibiscetin can suppress the production
of pro-inflammatory cytokines such as IL-6, IL-1P, and
TNF-a. By inhibiting their synthesis, hibiscetin helps to reduce
inflammation in the gastric mucosa and protect it from damage
caused by ethanol.”*%

Caspase-3 and caspase-9 are enzymes that mediate apoptosis
or programmed cell death. Ethanol activates these enzymes in
the gastric mucosa, leading to cell death and ulcer formation.
Ethanol-induced ulcers can trigger apoptotic pathways in the
gastric mucosa, leading to cell death.”” Hibiscetin may have an
inhibitory effect on the activation of caspase-3 and caspase-9, key
enzymes involved in apoptosis, thereby reducing cell death and
promoting tissue repair.

Hibiscetin exerts its protective effects against ethanol-induced
ulcers in rats through multiple mechanisms, including inhibition
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of pro-inflammatory cytokines, suppression of PGE2 synthesis,
antioxidant activity, and attenuation of apoptosis. By targeting
these pathways, hibiscetin helps to maintain the integrity of the
gastric mucosa and promote healing, thus offering a potential
therapeutic approach for the prevention and treatment of
ethanol-induced ulcers.

Furthermore, it was reported that the per se group did not exhibit
any adverse effects in rats, indicating that the hibiscetin has no
adverse interactions at its highest dose. In this study, only six
animals were in each group, resulting in a very small number
of animals. This can affect the validity of the analysis and the
generalizability of the results. We have not extensively explored the
molecular mechanisms underlying hibiscetin's effects, so further
research is necessary to elucidate the intricate pathways involved
in immunohistochemistry and molecular studies, such as western
blotting, histopathology, RT-PCR, tissue immunohistochemistry,
gene protein expression studies, and other genetic models.

CONCLUSION

Hibiscetin has the potential to reduce pro-inflammatory
mediators, increase antioxidant enzyme activity, reduce gastric
acid secretion, maintain pH, and reduce a variety of other
complications that may result in ulceration in EtOH-induced
rats. Hibiscetin administration at both 10 mg/kg and 20 mg/kg
doses effectively protects against ethanol-induced ulcers in rats by
inhibiting pro-inflammatory cytokines, PGE2 synthesis, oxidative
stress markers, MPO activity, and the caspase-3 and caspase-9
apoptotic pathways. These findings highlight the potential of
hibiscetin as a promising therapeutic agent for preventing and
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treating gastric ulcers associated with inflammatory and oxidative
stress conditions. Further research is warranted to explore its full
clinical potential and safety profile.
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SUMMARY

o The current research provided evidence that flavonoid
hibiscetin produced a tremendous response in Ethanol
instigated ulcers in rats.

o Hibiscetin reduced the excess gastric acid secretion
restoration of pH and pepsin activities.

+  Aflavonoid hibiscetin activated the activity of PGE, required
in the healing of ulcers.

o  Hibiscetin significantly controlled the pro-inflammatory
cytokines in EtOH-induced rats.

«  The hibiscetin was effective in managing oxidative stress and
enhancing the activities of antioxidant enzymes.
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