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Abstract 
Background: Gastric ulcers represent as a significant gastro-
intestinal issue worldwide, Gastric mucosal damage could be 
triggered , by direct or indirect, through Reactive oxygen species 
production and cytokines. 
Objective: for evaluation the gastroprotective action of 
pantoprazole and Therapeutic activity of Ginkgo biloba against 
indomethacin induces gastric ulcer. 
Method: 32 albino rats were utilized for this research that divided 
in 4 groups as following, control group, induction group, Ginkgo 
biloba group which pretreated by indomethacin than treated by 
Ginkgo biloba , pantoprazole group, all drugs were administrated 
daily. Blood collection were obtained from retro-orbital veins for 
Tumor necrosis factor- alpha( TNF-α), Interleukin-6 (IL-6), 
Malondialdehyde (MDA), Total anti oxidant status( TAOS), after 
animals sacrifice, stomach excised for macroscopic and 
microscopic investigations. 
Results: induction group showed elevation in TNF-α, IL-6, MDA 
and decreasing in TAOS levels, in contrast to the remaining groups 
which exerts reduction in TNF-α, IL-6, MDA with maintaining 
TAOS levels, The gross evaluation of gastric tissue showed 
remarkable protection of stomach. 
Conclusion: Ginkgo biloba has therapeutic activity against 
indomethacin induce gastric ulcer, Ginkgo biloba exerts this action 
due to antioxidant and anti-inflammatory properties, also 
pantoprazole has protective action against indomethacin induced 
gastric ulcer ,the action of pantoprazole exerts as result of acid 
secretion inhibitor which act as primary activity of drug , also has 
anti-oxidant and anti-inflammatory action. 
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 Ginkgo) ( وكنجلا ةبشعل يجلاعلا ریثأتلاو ) (Pantoprazole لوزاربوتنابلا ءاودل ةدعملل يئاقولا ریثأتلا مییقت

 نیساثیمودنلأا راقعب ةثدحتسملا ءاضیبلا ناذرجلا ةدعم ةحرقل

 1نونذلا معنملا دبع ةنیز ,1⁎دمحم ماصع نیرسن
 قارعلا, لصوملا ھعماج ,ةلدیصلا ھیلك, مومسلاو ةیودلاا عرف1

 :ةصلاخلا
 ریغ وأ رشابم لكشب ةدعملل يطاخملا ءاشغلا فلت ثدحی نأ نكمی .ملاعلا ىوتسم ىلع ازیمتو اراشتنا رثكلأا ةیمضھلا لكاشملا نم ةحرقلا دعت
 طاشنلاو لوزاربوتنابلا ءاودل يدعملا يئاقولا ریثأتلا مییقت ثحبلا اذھ نم فدھلا .تانیكوتیسلاو ةیلعافتلا نیجسكلأا عاونأ جاتنإ للاخ نم رشابم
 تمدختسا ءاضیبلا ناذرجلا نم نوثلاث و نانثا . نیساثیمودنلإاب ةثدحتسملا ةدعملا ةحرق دض biloba) (Ginkgo ابولیب وكنجلا تابنل يجلاعلا
 وكنجلا ةعومجمو ،(Induction) ثادحتسلاا ةعومجمو ،(Control) ةرطیسلا ةعومجم يتلآاك تاعومجم 4 ىلإ تمسقو ،ةساردلا هذھ يف
 رادملا فلخ ةدرولأا نم مدلا تانیع عمج مت .ایموی ةیودلأا عیمج تیطعأ .لوزاربوتنابلا ةعومجمو ،)ابولیب وكنجلاب مث نیساثیمودنلإاب( ابولیب
 ءارجلإ ةدعملا لاصئتسا مت اھب ىصوملا تایقلاخلاا داشرا بسح تاناویحلا لتق دعب TAOS). و MDA و IL-6 و (TNF-α تایوتسم سایقل
 يف اضافخناو MDA) و IL-6 و (TNF-α تایوتسم يف اعافترا ثادحتسلاا ةعومجم نأ جئاتنلا ترھظأ .ةیرھجملاو ةینایعلا تاصوحفلا
 ىلع ظافحلا عم MDA) و IL-6 و (TNF-α يف اضافخنا ترھظأ يتلا ىرخلأا تاعومجملا نم ضیقنلا ىلع كلذو ،(TAOS) ىوتسم
 كلتمت ابولیب وكنجلا تابن نأ ةساردلا هذھ نم جاتنتسا مت دقل .ةدعملل ةظوحلم ةیامح ةدعملا ةجسنلأ ينایعلا مییقتلا رھظأ امك (TAOS). تایوتسم
 اریثأت ھل لوزاربوتنابلل نأ امك .تاباھتللااو ةدسكلأل ةداضملا اھصئاصخ لضفب كلذو ،نیساثیمودنلإاب ةثدحتسملا ةدعملا ةحرق دض ایجلاع اطاشن
 ھكلاتما ىلإ ةفاضلإاب ،)يساسلأا ھطاشن وھو( ضمحلا زارفلإ ھطیبثت ىلإ هریثأت دوعیو ،نیساثیمودنلإاب ةثدحتسملا ةدعملا ةحرق دض ایئاقو
 .ةدسكلأاو تاباھتللال ةداضم صئاصخ

 .يدسكأتلا داھجلإا ،يباھتللاا لعافتلا ،ةرحلا روذجلا حساك ،ضمحلا طبثم :ةیحاتفملا تاملكلا
 

 

 
INTRODUCTION 
Gastric ulcer act as a multi-factorial disorder which 
result from imbalance between the protective 
factors such as nitric oxide, mucin, prostaglandins, 
the blood flow of mucosa, and the ability of 
epithelial regeneration and the aggressive agents 
such as smoking, non-steroidal anti -inflammatory 
drugs (NSAIDs), consumption of alcohol, releasing 
of pepsin, bile salts, gastric acid, and H. pylori 
infection (1). The pharmacological management of 
gastric ulcer involves antacids, muscarinic receptor 
antagonists, proton pumps inhibitors, histamine 
(H2) receptor antagonists. These drugs have 
certainly decreased the frequency of gastric ulcer; 
however, they have a high risk of recurrence, drug-
interactions, and adverse effects (2). It has been 
demonstrated that 43% of people commonly 
administrated NSAIDs, and almost 30% of those 
persons subjects has gastric disorders (3). 
Indomethacin is one of the classical NSAIDs that is 
used commonly in the management of 
inflammatory conditions. The pathogenicity of 
indomethacin in inducing ulcer are arising secretion 
of gastric acid, reducing level of ProstaglandineE2 
(4). Oxidative stress trigger, inflammation and 
apoptosis in gastric tissue, resulting in gastric ulcer 
Therefore, several studies have established 
indomethacin for inducing gastric ulcer in rats as a 
standard model of gastric ulcer in humans (5,6) . 

Proton pumps inhibitors have a powerful healing 
action on gastric ulcer which exert their action 
through inhibition of gastric acid secretion by 
hindering the proton pump H + K + ATPase in the 
parietal cells of stomach (7). Natural products and 
their medically active ingredients are extensively 
researched and investigated as possibly successful 
therapies for a several disorders (8,9). These products 
are being utilized to offer gastroprotection in a 
multiple of situation, notably the prevention of 
chronic progressive gastric disorders and acute 
gastric ulcers(10). Ginkgo biloba (G.biloba) is an 
herbal Chinese medication which contain several 
active ingredients in its composition that exerts 
multiple beneficial efficacy, Ginkgo biloba is a 
member of the botanical family: Ginkgoaceae . 
flavonoids and terpenoids are active chemical 
ingredients present in G. biloba leaves that exerts 
pharmacological action against bacteria, 
inflammation, allergic reaction and cytotoxicity (11). 
Standardized preparation of ginkgo leaf extracts 
including 5–7 % terpene lactones and 22–27 % 
flavone glycosides (12). Ginkgo biloba has multiple 
medication benefit such as management of gastric 
discomfort, cognitive impairment, inflammation of 
bronchi, asthma, and other disorders, Modern 
evaluations have confirmed its effectiveness as a 
nutritional supplement that may enhance cognitive 
function, in addition to treatment or prophylactic 
agent for Alzheimer's disease and other conditions 
of nervous system. as more as, Ginkgo biloba has 
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immune-modulating activity, inflammation 
suppression effect, neuroprotectant activity and 
scavenger of free radicals therefore act as 
therapeutic agent for cardiovascular disorders (11,13). 
The purpose of current study is to investigate the 
Gastro-protective of pantoprazole and evaluated the 
therapeutic action of G. biloba , this will confer 
knowledge about the role of anti-oxidant and anti-
inflammatory efficacy of present herbal compound 
and traditional medication that has been utilized in 
ulcer management. 

MATERIAL AND METHOD 
Experimental Animals 
32 male Wistar albino rats that their weight ranged 
between (150-220 g) obtained from the animal 
house at the college of Veterinary, University of 
Tikrit (Iraq) which had been used in this experiment. 
The Rat s was housed in a clean, sterile, metallic 
cage and providing normal amount of water and rat 
chow; the animal room was well ventilated with a 
12-hour( light-dark cycle) at room temperature and 
45-50%humidity. All animals adapted for 2 weeks 
before processing in experiment . On day of 
experiment body weight of rat had been measured. 
The experimental procedures were reviewed and 
approved by the Pharmaceutical Research Ethics 
Committee (PREC),College of Pharmacy, 
University of Mosul, all animal procedures were 
performed according to international accepted 
guidelines for the care and using of laboratory 
animals, The Reference Code: PREC-25-1-15. 

Experimental Study Design 
32 rats have been sub divided into four groups (8 
rats per each group) rats were allocated to the 
experimental groups with consideration of base line 
body weight to achieve comparable weight : 

• Normal Control group; rats administrated normal 
saline for 7 consecutive days orally (p.o) 

• Indomethacin group; after adaptation gastric ulcer 
had been induced by administration of single dose of 
indomethacin drugs (30mg /kg, p.o). for inducing 
ulcer animals starved for 24 h . 

• Indomethacin group+ Ginkgo biloba 
(therapeutic); after adaptation for 2 weeks , in first 
day of experiment , rats are pretreated with single 
dose of indomethacin (30mg/kg/ p.o) , in day 2 of 
experiment after ulcer induction ,rats treated by G. 
biloba (100mg\kg\p.o) for 7 consecutive days to 
evaluate its therapeutic effect. 

• Pantoprazole + indomethacin group 
(prophylaxis); in first day of experiment, rats 
pretreated with pantoprazole (10mg/kg/i.p) for 7 

consecutive days , in day 8 day of experiment 
animals administrated single dose of indomethacin 
(30mg\kg) to evaluate its prophylactic effect. 

Preparation of Medications 
Indomethacin: Each indomethacin capsule 
contained 25 mg of the active drug. The contents of 
one capsule were dispersed in 2 mL of distilled 
water to prepare a fresh suspension immediately 
before administration. The resulting suspension 
contained 12.5 mg/mL. indomethacin was 
administered orally at a dose of 30 mg/kg body 
weight. The required administration volume for each 
rat was calculated individually according to its body 
weight based on the concentration of the prepared 
suspension. 
Ginkgo biloba: Each tablet of Ginkgo contains 
120mg of drug. The tablet were dispersed in 10 mL 
of distilled water to prepare a fresh suspension 
immediately before administration. Ginkgo biloba 
was administered orally at a dose of 100 mg/kg body 
weight. The required administration volume for each 
rat was calculated individually according to its body 
weight based on the concentration of the prepared 
suspension. 
Pantoprazole: Pantoprazole injection (40 mg/vial) 
was reconstituted with 10 mL of distilled water to 
obtain a final concentration of 4 mg/mL. The 
solution was freshly prepared immediately before 
administration. Pantoprazole was administered 
orally at a dose of 10 mg/kg body weight. The 
administration volume for each rat was calculated 
individually according to its body weight based on 
the concentration of the prepared solution. 

Blood collection and Euthanasia 
At experiment end, rat subject to anesthesia for 
blood sample collection from retro-orbital venous 
plexus of rats by utilizing capillary test tubes for 
analysis, then Samples were handled by 
centrifugation at 3000 rpm for 15 minutes for serum 
analyze; The obtained serum is preserved at –20 °C 
up to used. then animals were killed by cervical 
dislocation, the stomachs were excised from body of 
rat, longitudinally incision was made along the 
greater curvature of stomach and then cleaned gently 
with normal saline. Stomach placed on white 
corkboard and gastric lesion investigated 
microscopically , finally gastric samples maintained 
in 10% neutral buffered formalin for further 
histopathological examination. Histopathological 
evaluation and biochemical assays were performed 
by experienced specialists who were blinded to the 
experimental group allocation. 
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Biochemical Tests 
All Following bio-chemical tests were determined 
by using a commercial ELISA kit (SunLong 
Biotech Co., Ltd., China) according to the 
instructions of Manufacture , the concentration 
could be calculated. 

 
Table (1): Bio-chemical commercial ELISA kit. 

 
Kit Name Intra-Assay Inter-Assay Sensitivity 
Tumor Necrosis Factor – 
alpha (TNF-α) 

CV<10% CV<12% 2.8ng\L 

Interleukin-6(IL-6) CV<10% CV<12% 1.5ng/L 
Malondialdehyde (MDA) CV<10% CV<12% 1.2ng\ml 
Rat Total antioxidant status 
(TAOS) 

CV<10% CV<12% 0.01U\ml 

 
Statistical analysis 
Results were expressed as mean ± standard 
deviation of mean by using one-way ANOVA and 
Tukey HSD tests. The p value < 0.05 values were 
regarded as statistically significant. Analysis of 
Statistical was done by using IBM SPSS Statistics 
( Windows, Version 22.0 IBM Corp., Armonk, NY, 
USA). A Total of 32 rats were initially included in 
the study and randomly allocated into 4 groups (n = 
8 per group). During tissue processing, one sample 
from each group was excluded from the statistical 
analysis. Consequently, statistical analyses were 
performed using seven samples per group (n = 7). 

 
RESULTS 
The inflammatory cytokine TNF-α and IL-6 and 
lipid peroxidation MDA serum level shown high 
serum level in indomethacin group in comparison 
with the normal control group (p < 0.01) (Tables 
2,3,4 and 5). 
The ginkgo biloba and pantoprazole groups 
exhibited a reduction in inflammatory markers 
TNF-α, IL-6 and lipid peroxidation MDA serum 
level in comparison with the indomethacin 
induction group (p < 0.05). MDA serum levels 
between pantoprazole group and G. biloba in a 
comparison with control group (P > 0.05). 
The induction group showed considerable 
reduction in the serum levels of TAOS in 
comparison with the normal control group (p < 
0.01), while Ginkgo biloba and pantoprazole 
demonstrated considerable elevated serum levels of 
TAOS in comparison with the indomethacin 
induction group (p < 0.05). 

However, there were no substantial differences in 
TAOS serum levels between pantoprazole group 
and G. biloba in a comparison with control group 
(P > 0.05). 

Histological Investigations 
The outcomes demonstrated an observable 
induction of gastric ulcer (G.U) with significantly 
macroscopic changing in tissue sections of stomach 
in indomethacin group (B) in comparison with the 
control group (A). 
However, both the ginkgo biloba (C) pantoprazole 
(D) groups showed fewer macroscopic changing 
of stomach than the induction group, resulting in a 
more lower degree of severity and extent of the 
experimentally generated ulcer, as shown in 
Figure1. The Histological section in the rat gastric 
wall of group A show normal architecture of gastric 
wall, mucosa, submucosa, tunica muscularis, 
(arrows) gastric pit. H&E stain, 100x as shown in 
figure 2A. 
In contrast, the rat gastric mucosa of group B shows 
necrotic lesions in the gastric mucosa infiltration of 
inflammatory cells, and congested blood vessels. 
H&E stain, 100x as shown in figure 2B. 
Additionally, light microscopic investigation of 
tissue of rats pretreated with Indomethacin for 
inducing ulcer , and then treated by Ginkgo biloba 
100mg\kg for seven days shows mild necrotic 
lesions in the gastric mucosa, infiltration of 
inflammatory cells, regeneration of gastric 
epithelium, granulation tissue in lamina propria. 
H&E stain, 100x. as shown in figure 2C. 
Finally, Histological investigation in the mucosa of 
rat stomach rats pretreated with pantoprazole 
(10mg/kg) for seven days and then treated with 
indomethacin (30mg/kg) shows normal 
architecture of gastric mucosa with mild vacuolar 
degeneration (arrows) in the cells of gastric glands, 
intact gastric pits and surface epithelium. H&E 
stain, 100x. as shown in figure 2D. 
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Table (2): Values of MDA. 

 
Group N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean 

Lower Bound Upper Bound 

Control 7 25.03 3.4 1.3 21.8 28.2 

Indomethacin 7 46.67 6.3 2.4 40.7 52.5 

Ginkgo biloba 7 30.30 7.0 2.6 23.7 36.8 

Pantoprazole 7 27.71 2.8 1.0 25.1 30.3 

Total 28 32.43 9.9 1.8 28.5 36.2 

MDA Df Mean Square F Sig. 

Between Groups 3 663.850 23.932 .000 

Within Groups 24 27.739   

Total 27    

 
Table (3): Values of TAOS. 

 

Group N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean 
Lower Bound Upper Bound 

Control 7 .89 .10 .03 .80 .98 

Indomethacin 7 .37 .09 .03 .28 .46 

Ginkgo biloba 7 .78 .16 .06 .63 .92 

Pantoprazole 7 .82 .17 .06 .66 .98 

Total 28 .71 .24 .04 .62 .81 

TAOS Df Mean Square F Sig. 

Between Groups 3 .379 20.317 .000 

Within Groups 24 .019   

Total 27    

 
Table (4): Values of TNF-α. 

 
Group N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean 

Lower Bound Upper Bound 

Control 7 22.77 5.55 2.09 17.63 27.90 

Indomethacin 7 41.54 5.56 2.10 36.39 46.69 

Ginkgo biloba 7 27.56 5.65 2.13 22.33 32.79 

Pantoprazole 7 23.39 5.93 2.24 17.90 28.87 

Total 28 28.82 9.39 1.77 25.17 32.46 

TNF-α Df Mean Square F Sig. 

Between Groups 3 535.7 16.6 .000 

Within Groups 24 32.2   

Total 27    



Tikrit J. Pharm. Sci. 2026; 20(1):96-105 Mohammed N E et.al. 

Tikrit Journal of Pharmaceutical Sciences Page | 101 

 

 

Table (5): Values of IL-6. 
 

Group N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean 

Lower Bound Upper Bound 

Control 7 5.33 1.33 .50 4.10 6.57 

Indomethacin 7 12.26 1.76 .66 10.62 13.89 

Ginkgo biloba 7 6.82 1.26 .47 5.65 7.99 

Pantoprazole 7 5.59 1.164 .44 4.52 6.67 

Total 28 7.50 3.14 .59 6.28 8.72 

IL-6 Df Mean Square F Sig. 

Between Groups 3 73.267 37.295 .000 

Within Groups 24 1.965   

Total 27    
 

Figure (1): Macroscopic evaluation that demonstrated alteration in gastric 
of different research group: A= control group, B= indomethacin group, C= 
Ginkgo biloba group, D=Pantoprazole group. 

 

Figure (2): Histopathological Evaluation of different groups of rats. A = 
control group, B = Indomethacin group, C =Ginkgo biloba group 
(therapeutic), D=pantoprazole group (prophylaxis). 
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DISCUSSION 
Gastric ulcers represent as a significant gastro-
intestinal issue worldwide. The reason for 
preferred indomethacin for inducing ulcer in 
experimental setting than other members of 
NSAIDs due to the indomethacin drug exerts a 
greater ulcerogenic activity than other , Gastric 
mucosal damage could be triggered by direct or 
indirect, through ROS production and cytokines 
(14). 

Dosage of 30 mg/kg was used for induction ulcers, 
our study was aligned with previous research such 
as Mugo N et al (2020), who also applied a dose 
of 30 mg/kg of indomethacin for induction gastric 
ulcers in Wistar rats (15) . According to Abdel-
Tawab M et. al's study in 2020, Indomethacin 
group showed a significant elevation in ulcer 
index, volume of gastric acid, and serum levels of 
stress, inflammatory, and apoptotic markers in 
comparison with control group (16). 
The current research demonstrated that 
administration of indomethacin to fasting rats exert 
ulcers that could be detected through 
macroscopical investigation and microscopically, 
the macroscopical evaluation observed as circular 
and linear hemorrhagic lesion while microscopic 
evaluation demonstrated that group treated with 
indomethacin shows necrotic lesion in the mucosa 
of stomach ,infiltration of inflammatory cell, 
hemorrhage. Also, indomethacin cause increase in 
MDA levels which reflect mucosal damage , while 
both pantoprazole and G. biloba were greatly 
reduced MDA level. Indomethacin exerts high 
inflammation grade in the mucosa of stomach, 
which expressed by the significant increase in 
mucosa of inflammatory cell infiltration in 
stomach, which exerts elevation in TNF-α and IL-
6 levels, in comparison with control rats. 
Previous research was aligned with current study, 
Macroscopic investigation demonstrated that 
indomethacin cause hemorrhagic lesions in the 
long bands form in mucosa of stomach , pinpoint 
lesions with ulcerative inflammation, degeneration 
of stomach and necrosis, death of epithelial cell 
with localize or multiple hemorrhagic ulcers. This 
may be attributed to the high expression of various 
inflammatory cytokines and chemokines that are 
chemotactic to leukocytes and other inflammatory 
process cells as well as oxidative stress induction. 
The increased gastric ulcer index observed in 
indomethacin-induced rats confirmed the 
strong ulcerogenic activity of indomethacin, 
consistent with previous studies (17–20). 

Additionally ,the histological investigation from 
previous research which provide additional 
support for our results. The histological evaluation 
of ulcerated rats gastric tissue demonstrated gastric 
mucosal erosion with bleeding lesions that 
extending into deep layer of mucosa. As more as, 
pathological indicators, such as extensive edema 
and infiltration of leukocyte in the layer of 
submucosa were observed in the induction group 
(21). 
The extract and pantoprazole inhibit infiltration of 
inflammatory cell in stomach and caused a 
remarkable reduce in mucosal Tumor necrosis 
Factor-α and interleukin-6 level, indicating an anti-
inflammatory role of Ginkgo biloba and 
pantoprazole. The current research medications 
(Ginkgo biloba and pantoprazole) reduced the 
inflammatory marker and exert results as close as 
result of control groups. 
Ginkgo biloba activity against gastric ulcer was 
related to the capacity of Ginkgo biloba to resist 
inflammatory and oxidative stress. In our study the 
antioxidant activity of ginkgo biloba demonstrated 
by reduction in lipid peroxidation marker (MDA) 
of gastric tissue, and maintenance in TAOS level. 
The main factors that contributed to the role of 
Ginkgo biloba as gastroprotective agent in the 
present study are antioxidants activity by 
scavenging free radicals. G. biloba product is rich 
in flavonoids and terpenoid, that has antioxidant 
features; it effectively exerts free radicals 
scavenging activity, decreases lipid peroxidation, 
and protects the gastric mucosa from oxidative 
injury. Ginkgo biloba exerts anti-inflammatory 
action by reduction the level of TNF-α and IL-6, 
the current results were aligned with previous 
research(22). 
As more as previous studies reported that pre-
treatment with extract Ginkgo biloba 761 decrease 
the MDA gastric level and serum level of C-
reactive protein in rats that treated by 
indomethacin. Both flavonoid and ginkgolide 
ingredients are contributed to the anti-oxidant and 
free radical scavenging capabilities of extract 
Ginkgo biloba 761, which decrease tissue reactive 
oxygen species levels and prevent lipid membrane 
peroxidation (23,24). 
According to previous research , ginkgolides 
ingredients of ginkgo biloba leaves show anti-
inflammatory action via suppression of 
interleukin-6 and tumor necrosis factor –alpha 
formation by inhibition the gene expression of NF-
κB (25). 
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However, treatment with Ginkgo biloba extract 
and pantoprazole exerts low damage of mucosa in 
comparison with induction group. 
Several studies have demonstrated that PPIs could 
prevent gastric mucosal damage by other 
mechanisms over the action of its specific acid 
inhibition (26). However, suppression of gastric 
acid increases the susceptibility to enteric 
infections and alters gastritis distribution in H. 
pylori infected individuals. Favoring the 
predominant gastritis development with gastric 
atrophy, these pathological changes are known as 
the risk factors for gastric adenocarcinoma and 
intestinal metaplasia. In addition, decreasing 
gastric acid negatively affects the intestinal 
calcium absorption and vitamin B12, thereby 
increasing the risk of bone fracture and anemia (27). 

CONCLUSION 
Indomethacin is a member of NSAIDs which has 
ability for inducing ulcer , the herbal extract (G. 
biloba ) has therapeutic activity and improving 
action on gastric mucosa due to antioxidant and 
anti-inflammatory properties. Pantoprazole has 
prophylactic action in gastric ulcer that induced 
by indomethacin gastric ulcer. This activity 
occurred as result of gastric acid secretion 
inhibition which act as  a main activity  of drug 
,additionally has anti -inflammatory and 
antioxidant action. 

 
LIMITATION 
This study has certain limitation. One limitation of 
this study is that Ginkgo biloba was evaluated as a 
therapeutic intervention after indomethacin-
induced gastric ulcer, whereas pantoprazole was 
evaluated as a prophylactic intervention before 
ulcer induction. Therefore, the two interventions 
were assessed under different experimental 
conditions and dosing schedules, and direct head-
to-head comparisons should be interpreted with 
caution. Future studies using identical treatment 
timing and comparable dosing regimens are 
warranted to enable direct comparisons . A priori 
power analysis was not performed before the 
study. The sample size was determined based on 
animal availability and resource constraints. This 
is acknowledged as a limitation of the study. 
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