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Abstract

The aim of this study is to investigate the anti-ulcer effect of standardized
Ginkgo biloba extract (EGb761), aniseed and their active constituents, quercetin
and trans-anethole, on the ethanol- induced gastric ulcers. EGb761 (500 mg/
kg), aniseed (250 mg/kg), quercetin (100 mg/kg) and trans-anethole (100 mg/
kg) were given 30 min before ulcer induction by ethanol using omeprazole as a
standard. Four hours later, ulcer index, serum total antioxidant capacity (TAC),
gastric nitric oxide (NOXx) activity, gastric myeloperoxidase (MPO) activity, tumor
necrosis factor- alpha (TNF-a) level, and DNA fragmentation were assessed.
Ethanol has been shown to significantly decrease the serum TAC and to
considerably increase the gastric NO- activity, gastric MPO activity, gastric TNF-a
level and also induced the DNA fragmentation as compared to the control group.
It was found that prophylactic administration of EGb761, aniseed, quercetin and
trans-anethole reversed all the pathological changes induced by ethanol. This
may suggest the implication of these active components in the gastro-protective
effect exhibited by EGb761 and aniseed. Trans-anethole and quercetin may
be responsible for the gastro protective effect of EGb761 and aniseed. They
may represent new promising alternatives for clinical management of the gastric
ulcer diseases.
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volatile oils such as trans-anethole, flavonoids like, quercetin, [6].
Trans-anethole constitutes about 70-90% of the total oils extracted
from aniseed. It is chiefly responsible for the characteristic taste and
smell. Tran’s anethole shows antioxidant, gastro protective, anti-
inflammatory and anticancer actions [7]. Trans anethole acts as
anti-oxidants, it inhibits lipid-per oxidation, and hydroxyl radical
scavengers. Due to its antioxidant property, it interferes with TNF-a
signaling, suppressing TNF-a induced both lipid per oxidation and
ROS. It inhibits TNF-a induced cellular responses, which may explain
its role in the suppression of inflammation and carcinogenesis [8].

Introduction

Pharmaceutical products have been shown to decrease mortality
and morbidity from gastro duodenal ulcers and peptic diseases.
However, they can produce adverse effects or recurrence. Moreover,
they are relatively expensive [1], have been concluded that within one
year of treatment discontinuation, the recurrence of ulcer was between
40% and 80% in most of the conducted studies with H, antagonists
and with the proton pump inhibitor, omeprazole. As the gastric
ulcer affects about 5% of the global population, the treatment of this
painful disease and its prevention has become one of the challenges
today. Due to the lack of side effects compared to the synthetic drugs,
approximately 60% of the world’s population relies almost entirely
on plants for medication. Ginkgo biloba L., is a member of the family
Ginkgoaceae, it is the world’s oldest living species Extracts from its
leaves have been used as a food supplement or healthy food without
any restriction in Japan as well as in the United States [2]. The main
active constituents of the ginkgo leaves include flavonoids mainly
quercetin, kaempferol, and isorhamnetine. It is used today as a
standardized dry extract of Ginkgo biloba leaves, (EGb 761) which
consists of 24% ginkgo flavone glycosides and 6% terpenoids, which
considered as the most important active ingredients in the extract [3]
Ginkgo biloba extract decreases the gastric injury caused by ethanol
or cold-restraint stress. It also improves the mucosal healing of

Quercetin is a component of both anise and Ginkgo biloba and
displays a variety of biological actions such as antioxidant, antiviral,
antiulcer, ant allergic [9], antihypertensive [10], hepatoprotective
[11], and helps men with chronic prostatitis [12].

The aim of the present study was to investigate the effects of
EGb761, aniseed and their active components, quercetin and trans-
anethole on gastric ulcer induced by ethanol. Their effects were
compared with omeprazole which is used as a reference standard.

Materials and Methods
Drugs and chemicals

All drugs were administered orally as single daily doses. All

duodenal ulcers [4].

Anise, Pimpinella anisum L. is a member of family Umbelliferae.
It is indigenous to Turkey, Iran, India, Egypt, Greece and many
other warm regions throughout the world [5]. It contains mainly

chemicals and reagents were of analytical grade. All drugs and reagents
were freshly prepared before use. Standardized Ginkgo biloba extract
(EGb761) was used in a dose of 500 mg/kg (Mepaco, Egypt) and
suspended in 1% carboxymethyl cellulose (CMC) (w/w) [13]. Anise
(seeds of Pimpinella anisum) was used in a dose of 250 mg/ kg (Sekem
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Co., Egypt) and suspended in distilled water [14]. Quercetin was used
in a dose of 100 mg/kg (Tocris Bioscience, UK) and suspended in
2% gum acacia (Suzuki et al., 1998). Trans-anethole oil was used in
a dose of 100 mg/kg (Sigma-Aldrich Co., St. Louis, MO, USA) and
emulsified in 1% CMC [15], 95 % Ethanol (Biodiagnostic, Egypt) was
given in a dose of 5 ml/kg in distilled water (v/v) [16].

Animals

Adult male albino rats weighing (150-200 g) were kept under
constant environmental and nutritional conditions throughout the
period of investigation. Rats were maintained in clean polypropylene
cages (5 rats/ each cage) and fed with regular rat chow and water ad
labium. After 2 weeks adaptation period, all rats were deprived of
food for 18 hrs before subjecting to ulcerogen in wire mesh bottom
cages to prevent coprophagy, but allowed free access to water and
were allocated to different experimental groups each consisting of 8
rats. The study was approved by the institutional ethical committee,
which follows the guidelines of CPSCEA (Committee for the Purpose
of Control and Supervision of Experimental on Animals), which
complies with international norms of INSA. Every effort was made to
minimize the number of animals and their suffering.

Experimental design

Fifty six adult male albino rats were used in the present study.
At the day of the experiment, their weights were measured and
randomly assigned into 7 subgroups, each subgroup consists of 8
rats, as follows, Control group, represent normal rats and received
the vehicle 1% CMC in distilled water (5 ml/kg). Ethanol group, in
which acute gastric ulcers were induced by oral administration of
95% ethanol (5 ml/kg) [16]. Omeprazole-treated group, received
omeprazole (100 mg/kg, ig.) in water vehicle [17], before receiving
ethanol used as a reference drug. EGb761-treated group, received
EGb761 (500 mg/kg) suspended in 1% CMC in distilled water 30 min
before receiving ethanol.

Aniseed-treated group, received aniseed at a dose of (250 mg/
kg) suspended in water vehicle. Quercetin-treated group, received
quercetin at a dose of (100 mg/kg) suspended in 2% gum acacia. Trans
anethole-treated group, received trans-anethole at a dose of (100 mg/
kg) emulsified in 1% CMC-distilled water [15]. All drugs used in
this study were administered orally using smooth stainless steel tube
connected to an ordinary 3 ml syringe 30 min before receiving ethanol.
The tube was introduced into the esophagus during administration to
ensure adequate drug delivery and avoid regurgitation.

Induction of gastric ulcer by ethanol

95% ethanol was orally administrated at a dose of 5 ml/kg given
30 min after treatment with the drugs under investigation [18]. Four
hours later, rats were sacrificed by cervical dislocation under ether
anesthesia according to the method of [19].

Blood sampling, plasma and serum preparation

At the end of the study period, blood samples were taken from
the retro-orbital venous plexus of rats using micro capillary tubes
according to method of [20], then collected in heparinized (to prevent
blood clot) and non heparinized dry glass centrifuge tubes to separate
plasma and serum from blood samples, centrifuged at 3000 rpm for
20 minutes at room temperature and the supernatants were obtained.

The plasma and the serum were separated, frozen and stored at -80°C
for determination of different parameters.

Determination of ulcer index (Ul)

Digital pictures of the mucosal surface of each stomach are taken
for macroscopically examination, The ulcers were scored according
to the method of valcavi et al., 1982 and assessed on the basis of their
dimensions as follow , Deep circular ulcers more than 8 mm = 10,
7-8 mm =8, 6-7 mm =7, 5-6 mm = 6, 4-5 mm = 5, 3-4 mm = 4,
2-3 mm = 3, 1-2 mm = 2 and 0-1 mm = 1. The deep linear ulcers
more than 10 mm in length = 6 and linear ulcer less than 10 mm in
length = 3. The score for each single lesion were then summed up
for the determination of ulcer index. The protective ratio (%) was
calculated according to the following formula,

Preventive ratio (%) = (a-b)/a 100 [4], a, the ulcer index of the
ulcerated group b, the ulcer index of the experimental group.

Biochemical analysis

After the measurement of gastric lesions, the glandular segments
of stomach were removed and a 10% homogenate was prepared and
subjected to biochemical analysis.

The tissue lipid per oxidation was assessed by measuring
malondialdehyde (MDA) level which was estimated by the
thiobarbituric acid method [21]. Determination of prostaglandin
E2 (PGE2) level was measured by enzyme-linked immunosorbent
assays (ELISA) [22]. Determination of NO-, and MPO activities
was performed by colorimetric method [23]. DNA fragmentation as
an index of apoptosis was studied by gel electrophoresis technique
[24]. In the serum, C-reactive protein (CRP) level was estimated
by enzyme-linked immunosorbent assay (ELISA) [25], and total
antioxidant capacity (TAC) was determined calorimetrically.
TNF-a was determined by RT-PCR method [26]. In brief, RNA
was extracted, reverse transcribed into ¢cDNA, and amplified by
PCR. The isolation of intact RNA requires four essential steps,
effective disruption of cells or tissue, denaturation of nucleoprotein
complexes, inactivation of endogenous rib nuclease (RNase) activity
and removal of contaminating DNA and proteins. At the end of the
amplification process, the DNA product was detected using agarose
gel electrophoresis. The oligonucleotide primers sequence, TNF alpha
gene,

Forward primer, 5-CAATATACAGATGTTCGCTCAAGG-3,

5-GTCAAGACAAAGCTGGGCTC-3.
Annealing temperature was 60°C. 3-actin gene,

Reverse primer,

Forward primer, 5-CCAGGCTGGATTGCAGTT- 3,

Reverse primer, 5-GATCACGAGGTCAGGAGATG-3.

Annealing temperature was 60°C.
Statistical analysis

All data were expressed as mean + standard error of the mean
(S.E.M.). Statistical analysis was performed using the SPSS statistical
software program, version 16.0. One-way analysis of variance
(ANOVA) followed by LSD post hoc test were used to compare the
mean values of quantitative variables among the groups. The p value
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Table 1: Gastroprotective effect of single oral pretreatments of Omeprazole
(100mg/kg), Ginkgo biloba extract (EGb 761, 500mg/kg), aqueous anise
suspension (Aniseed, 250mg/kg), Quercetin (100mg/Kg) and Trans anethole
(100mg/Kg) on the gastric ulcer index in 95% ethanol treated rats.

Treatments Ulcer index (mm) Preventive (%)
Control 0 100
Ethanol Control 35* £ 4.52 -
Omeprazole + Ethanol 1.17@ +0.48 96.67
EGb761+ Ethanol 1.83@+0.98 94.76
Aniseed + Ethanol 2.50 @+ 1.33 92.86
Quercetin + Ethanol 8.50 @ +4.62 75.71
Trans anethole + Ethanol 6.67@+243 80.95

Results are expressed as mean + SE. (*) significant difference compared to
normal control group (@) significant difference compared to Ethanol treated
group at p < 0.05. n = 6; by One Way ANOVA and Tukey post hoc test.

less than 0.05 were considered statistically significant.
Results
Effect on ulcer index

Oral administration of 95% Ethanol produced marked gastric
ulcers which were found mainly in the glandular part of rat stomach.
It caused significant ulceration compared to the control group,
expressed as increased ulcer index. Oral administration of omeprazole
30 min before ethanol, administration significantly reduced the ulcer
index and significantly prevented the incidence of ulceration by 96.67
% compared to ethanol group. Oral administration of (EGb761) 30
min before ethanol, was found to significantly reduce the ulcer index
and also significantly prevent the incidence of ulceration by 94.76 %
compared with ethanol group. Oral administration of aniseed 30 min
before ethanol significantly reduced the ulcer index and significantly
prevented the incidence of ulceration by 92.86 % compared with
ethanol group (P< 0.05).

Oral administration of quercetin 30 min before ethanol
considerably reduced the ulcer index and significantly prevented the
incidence of ulceration by 75.71 % compared with ethanol group. Oral
administration of trans-anethole 30 min before ethanol significantly
reduced the ulcer index as shown in Table 1 and notably prevented
the incidence of ulceration by 80.95 % compared with ethanol group
(P<0.05) as shown in Figure 1.

Effect on serum TAC, gastric NO2- activity, gastric MPO
activity and gastric TNF-a

Ethanol administration induced a significant reduction of serum
TAC and a significant increase in gastric content of NO2", TNF-a and
gastric MPO activity (P<0.05) as compared with the control group.
Omeprazole showed a significant increase in the serum TAC by
55.27%, and significant decrease in gastric NO2-, MPO activity and
TNF-a by 43.64, 41.93 and 59.39% compared to the ethanol group
(P<0.05).

Administration of EGb761 showed a significant increase in
the serum TAC by 30.19%, and significant decrease in gastric NO,
activity, MPO activity and TNF-a by 65.51, 21.77 and 57.89% as
compared with the ethanol group. Aniseed also showed a significant
elevation in the serum TAC by 58.66%, and significant decrease

in gastric NO,, MPO activity and TNF-a level by 52.05, 51.07 and
55.64% compared to the ethanol group.

Furthermore, quercetin increased the serum TAC by 42.51%, and
induced a significant decrease in gastric NO, activity, MPO activity
and TNF-a by 57.15, 39.24 and 64.66% in comparison to the ethanol
group. Administration of trans-anethole also showed a significant
increase in the serum TAC by 39.16%, and significant decrease in
gastric NO, activity, gastric MPO activity and gastric TNF-a by 26.86,
49.46 and 68.42% as compared with the ethanol group (Table 2).

Effect on DNA fragmentation

Control group showed absence of DNA fragmentation in
gastric mucosa, (Lanes 1). In Lane 2, 95% ethanol (5 ml/kg) induced
gastric epithelial cell damage with numerous cells sloughed off
into the gastric lumen due to cell death, which was associated with
DNA fragmentation and was reflected in a significantly high rate of
apoptosis in gastric mucosa of ethanol control group.

However, in Lane 3,4,5,6 and 7, ethanol-induced DNA
fragmentation was markedly reduced by pretreatment with quercetin,
aniseed, EGb761, omeprazole and trans-anethole. All pretreatments
provided significant protection against DNA damage. This protection
was slightly higher in EGb761, omeprazole and trans-anethole
than quercetin and aniseed, suggesting the antiapoptotic role of all
pretreatments in preventing cell death during ulceration (Figure 2).

Discussion

Peptic ulcer is one of the most common diseases that affect about

T

Figure 1: Photomacrographs of rat stomachs cut along the greater curvature
obtained from, control group (A), ethanol control group (B) and groups
pretreated with omeprazole (C), EGb761 (D), Aniseed (E), Quercetin (F) and
Trans anethole (G) showing a remarkable presence of many circular and
linear gastric ulcers in ethanol control group, which are markedly decreased
in groups pretreated with omeprazole > EGb761 > Aniseed > Trans- anethole

> Quercetin.
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Table 2: Effect of single oral pretreatments of Omeprazole (100mg/kg), Ginkgo biloba extract (EGb 761, 500mg/kg), aqueous anise suspension (Aniseed, 250mg/
kg), Quercetin (100mg/Kg) and Trans anethole (100mg/Kg) on serum total antioxidant capacity (TAC), gastric mucosal nitrite (NO2 - ) level, gastric mucosal
myeloperoxidase (MPO) activity and gastric mucosal expression of mMRNA for tumor necrosis factor alpha (TNF-a) by ratio of TNF-a mRNA over -actin mRNA in 95%

ethanol treated rats.

Parameters Control Ethanol Omeprazole EGb761 Aniseed Quercetin Trans-anethole
TAC (umol/L) 292.89 + 22 194.39* + 14.69 301.83@ + 22.75 253.08@ + 24.75 308.43@ +16.88 | 277.04@ * 14.95 270.52@ + 21.85
NO2- (umol/g) 12.48 +1.22 20.21* +1.06 11.39@ +1.03 6.97@ + 0.63 9.69@ + 0.7 8.66@ + 0.84 14.78@ + 1.24
MPO (mU/qg) 1.51+0.14 3.72*+0.15 2.16@ +0.19 291@ +0.1 1.82@ +0.16 2.26@ +0.2 1.88@ +0.16
TNF-a 0.14 +0.01 1.33*+0.13 0.54@ +0.03 0.56@ + 0.05 0.59@ + 0.05 0.47@ + 0.04 0.42@ + 0.04

Results are expressed as mean = SE. (*) significant difference compared to normal control group (@) significant difference compared to Ethanol treated group at p <

0.05. n = 6; by One Way ANOVA and Tukey post hoc test.

M 1 2 3 + S 6 7

Figure 2: Effect of 95% ethanol (5ml/kg, i.g.) with or without single oral
pretreatments of omeprazole (100mg/kg, score= 2), EGb 761 (500mg/kg),
Aniseed (250mg/kg), quercetin (100mg/kg) and trans-anethole (100 mg/kg) on
DNA fragmentation as an index of apoptosis. The DNA strand break assay in
gastric mucosa of control and experimental rats was performed using agarose
gel electrophoresis and photographed under UV light. Lane M, DNA ladder
with 100bp, Lane 1, Control group (score= 0), Lane 2, ethanol group (score=
6), Lane 3, (Quercetin + ethanol) group (score= 3), Lane 4, (Aniseed + ethanol)
group (score= 3) Lane 5, (EGb 761 + ethanol) group (score= 2), Lane 6,
(Omeprazole + ethanol) group (score= 2), Lane 7, (Trans anethole + ethanol)
group (score= 2), 0 score ¢ no fragmentation, 6 score ¢ severe fragmentation,
1-3 score ¢ mild fragmentation, 4-5 score ¢ moderate fragmentation, and n =
6 in each group.

5% of the global populations. Alcohol intake, several environmental
agents, drugs and the stressful lifestyle may contribute to the
development of the peptic ulcer. Gingko and aniseed are known to
possess antiulcer effects. Whether this effect is related to the total
extract or to certain active constituent is not known. The present study
was undertaken to investigate the anti-ulcer effect of standardized
Ginkgo biloba extract (EGb761), aniseed and whether this effect is
attributed to their active constituents, quercetin and trans-anethole,
on ethanol- induced gastric ulcers in comparison with omeprazole.

In this study, ethanol was used to induce peptic ulcer. Acute
administration of 95% ethanol produced marked gastric ulcers which
are found mainly in the glandular part of rat stomach as indicated
by the remarkable increase in ulcer index. It has been reported
previously that 95% ethanol induced a significant ulceration in the
gastric mucosa of rats [27]. Ethanol- induced peptic ulcer involved
an increase in oxidative stress in stomach tissue as evidenced by the
reduction of serum total antioxidant capacity (TAC). The present
study also reported that ethanol produced a significant increase in
gastric NO content. Nitrosative stress may contribute to ethanol
induced ulcers. Nitric oxide reacts with superoxide anions leading
to formation of peroxynitrite, a potent oxidizing agent and other
NO radicals. Those radicals in turn can lead to Cytotoxicity and
ulcer formation [28]. Ethanol may induce an inflammatory process

in the stomach which may precede the development of ulcer [29].
This was manifested in the current study by elevation of the gastric
myeloperoxidase (MPO) activity, which is an enzyme released
from leukocytes after administration of ethanol. Ethanol initiated
the migration of activated leukocytes, then as a response of the
inflammatory reaction, leukocytes produced H,O, and radicals that
caused injury deeper in the mucosa [30]. Both the migrated leukocytes
and the gastric mucosa may produce pro inflammatory cytokines like
TNEF-a, which plays a central role in the formation of gastric ulcers
by initiating the early inflammatory process. TNF-a also decreased
gastric blood flow and up regulated gastric mucosal gene expression
for gastrin, cyclooxygenases, vascular endothelial growth factor [31].
Data of the current work revealed that ethanol produced a significant
increase in gastric TNF-a content. This increase in TNF-a level was
associated with appearance of acute gastric mucosal lesions [32]. The
inflammatory process developed in the stomach may lead to death
of the mucosal cells via apoptosis. This is confirmed in the present
study by increasing DNA fragmentation in ethanol group. Ethanol
induced a severe DNA damage and increased DNA content of gastric
mucosa indicating increased cell shedding and decreased life span of
cells [33].

It was observed in the current investigation that EGb761, aniseed,
quercetin and trans-anethole produced a significant decrease in ulcer
index. OnlyEGb761andaniseed were similar to omeprazolein potency.
However, both quercetin and trans-anethole were less potent than
omeprazole. EGb761 provided a dose-dependent protection against
the ethanol-induced gastric ulcers in rats [4]. Furthermore, aqueous
suspension of aniseed protected rats against chemically-induced
gastric ulcers as necrotizing agents mainly containing ethanol [14].
For further investigation of the mechanisms of actions of EGb761and
aniseed, their effects on serum TAC, gastric NO content, gastric MPO
activity, gastric TNF-a content and gastric DNA fragmentation as an
indicator of apoptosis was studied. The present study revealed that
both EGb761 and aniseed showed a potent antioxidant effect as they
restored the serum TAC. Moreover, EGb761 antioxidant properties
may result from its ability to scavenge free radicals and to neutralize
ferryl ion induced per oxidation [34,35]. Aniseed also showed a
strong total antioxidant activity, reducing power, and superoxide
anion and hydrogen peroxide scavenging, and metal chelating
activities [5]. Our results were also confirmed by the ability of
EGb761 and aniseed to elevate SOD and reduce catalase activities in
indomethacin treated rats (unpublished results). Moreover, EGb761
produced a significant reduction of gastric NO content. EGb761
decreased nitrogen species and had also NO-scavenging properties in
a cellular system. Moreover, this effect may be also related to EGb761
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induced inhibition of iNOS [36]. Furthermore, EGb761 and aniseed
decreased gastric MPO activity in ethanol treated rats. This effect
may be attributed to the ability of these agents to reduce neutrophil
infiltration and its ability to decrease pro-inflammatory cytokines
such as TNF-a and IL-1p [13]. Inhibition of the synthesis, production
and release or inhibition of the biological activity of these cytokines
might explain the ability of EGb761 to reduce inflammation. This is
confirmed in the present study by the reduction of TNF-a production.
The present work also showed that EGb761 and aniseed markedly
decreased ethanol-induced DNA fragmentation, an indicator of
apoptosis. EGb761 significantly inhibited ethanol-induced gastric
lesions in rats via blockade of ethanol-induced apoptosis [5]. Recent
studies indicated that EGb761 had antioxidant properties due to the
presence of flavonoids [37]. In the same way, the gastro-protective
effects of aniseed may be attributed to various compounds present
in the plant, volatile oils, flavonoids and coumarins among others
as the major compounds. Aniseed and its compounds have been
identified as active oxygen scavengers [5]. Therefore, in the present
study, the major flavonoid, quercetin found in both plants and trans-
anethole (the major volatile oil) found in aniseed were chosen for
further investigation of the mechanisms of actions of EGb761and
aniseed. Both quercetin and trans-anethole reduced the ulcer index
in ethanol-treated rats. Quercetin and trans-anethole produced
a gastric cytoprotective and gastric ulcer healing actions against
ethanol induced mucosal injury [15,38]. Their protective effect may
be mediated by their effect on both oxidative and Nitrosative stress,
inflammation and apoptosis. They have antioxidant properties as
observed in the current study as it increased the serum TAC. This
is due to the ability of flavonoids to scavenge free radicals, to chelate
metal ions and to act synergistically with other antioxidants [39].
Antioxidant or free radical scavenging activity has been related to
the number and position of free hydroxyl groups, which could act
by their hydrogen donating capability [40]. Quercetin and its related
compounds protect lipids and proteins from otherwise-lethal doses
of gamma radiation, largely through their antioxidant properties
[41]. Quercetin also reduced gastric NO content. It inhibits iNOS
expression through the inhibition of the NF-kB pathway [42]. On the
other hand, it was reported that the most abundant constituent of
the aromatic plant Pimpinella anisoides species that most effectively
inhibited NO production released from macrophages was trans-
anethole [43]. The present study revealed that quercetin and trans-
anethole counteracted the inflammatory process in gastric mucosa as
they reduced gastric MPO activity which is associated with neutrophil
infiltration. Quercetin might possess anti-inflammatory action by
suppressing the neutrophil/cytokine cascade at the inflammatory sites
[44]. A rapid inhibition of free radical generation could contribute to
a lower level of neutrophil infiltration into the inflamed tissue [45].
Quercetin in EGb761 reduced neutrophil infiltration in inflamed
tissue and reduced MPO activity [13]. The present study revealed
that quercetin and trans-anethole showed a significant reduction
in gastric TNF-a content. Neutrophil and monocytes were thought
to be the targets of the anti-inflammatory effects of quercetin, since
they are known to produce the inflammatory mediators. Quercetin
suppressed the production and release of inflammatory mediators
including TNF-a as it inhibited the function of inflammatory cells
that produced these inflammatory mediators [46]. It inhibits cytokine
production through inhibition of the NF-kB pathway [42]. On the

other hand, trans-anethole inhibits neutrophil infiltration and TNF
a induced cellular responses by inhibiting H202-induced NF- B
activation through antioxidant activity [8]. Among all the cytokines,
TNF-a is one of the most potent inducers of apoptosis and that trans-
anethole abrogated TNF-a induced apoptosis [8]. Our results showed
that quercetin and trans-anethole markedly decreased ethanol-
induced DNA fragmentation, an indicator of apoptosis. Previous
studies reported that quercetin protected against DNA damage and
cell death [30]. Taken together all the studied drugs had a powerful
anti-ulcer effect compared to omeprazole. The gastro protective effect
of EGb761 and aniseed may be attributed to their content of quercetin
and trans-anethole.

Conclusion

The observed results showed that all drugs under investigation
were able to reverse the pathological changes caused by ethanol.
Moreover, it was found that all investigated drugs were as potent
as omeprazole in the reduction of the pathological changes caused
by ethanol. EGb761 was found to be more potent than omeprazole
in decreasing the Nitrosative stress indicating high antiulcer effects
exhibited by these drugs. The novelty of this study is that quercetin
and trans-anethole exhibited potent anti-ulcer effects, so they may
be responsible for the anti-ulcer effect of aniseed and EGb761
respectively. Trans-anethole and quercetin might be new alternatives
for management of gastric ulcer diseases and further studies are
required on their anti-ulcerogen process.
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