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Abstract

Background: Gastric ulcer disease is a common and recurring gastrointestinal condition affecting millions annually. Several
medications are available for the treatment of gastric ulcers; however, their adverse reactions attenuate their usefulness.
Objective: To evaluate the possible synergistic gastroprotective effects of combining bezafibrate with Ginkgo biloba (GKB) in
ethanol-induced gastric ulcers. Methods: Thirty male Wistar albino rats were randomly distributed into six groups, each of 6 rats,
as follows: negative control, positive control, esomeprazole group, bezafibrate group, GKB, and bezafibrate + GKB. All the
medications were administered orally on a daily basis, and a single dose of ethanol (1 ml) was administered on day 14 for groups
11, 1V, V, and VI. After scarification, blood samples were gathered, and the stomachs were excised for gross evaluation. Results:
The combination group showed decreased gastric free and total acidity and LDH and raised gastric pH and GSH levels. Gross
evaluation of stomach images showed remarkable protection in the combination group. Conclusions: The combination of
bezafibrate with ginkgo biloba extract in the current study exerted more gastroprotective effect than each alone, comparable to
the esomeprazole effect, suggesting they could work synergistically to guard the gastric mucosa from ethanol-induced
destruction via decreasing gastric acidity and inflammatory mediators and boosting the antioxidant system.
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INTRODUCTION mucus secretion, mucosal blood flow, bicarbonate

production, prostaglandin  E, cellular repair
Gastric ulcer disease is a common and recurring mechanisms, and growth factors) [3]. High alcohol
gastrointestinal disorder that affects millions of intake is the most common cause of stomach
individuals each year and accounts for an expected mucosal injury. As a result, the experimental model
mortality of 15 out of every 15,000 complications of ethanol-induced stomach ulcer is frequently used
yearly [1,2]. It is widely acknowledged that gastric to screen anti-ulcer drugs [4]. Several medications
ulcers are multifactorial and seem to be caused by an are available to treat gastric ulcers; the most typical
imbalance between destructive elements (such as technique is to use H receptor antagonism and proton
acid/pepsin, bile, H. pylori infection, NSAIDs, pump inhibitors or agents having mechanical
stresses, alcohol consumption, tobacco, and caffeine) protective action on gastric mucosa. However, long-
and mucosal protective mechanisms (involving term usage of these medications may have substantial
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side effects. Current synthetic antiulcer drugs
available on the market are often expensive and
ineffective at  preventing ulcer  recurrence.
Accordingly, there is a continuing interest in
exploring new medications for the treatment of
gastric ulcers [1,5]. Bezafibrate is a peroxisome
proliferator-activated receptor alpha (PPARw)
agonist. PPARs are a nuclear hormone receptor
family that acts as ligand-activated transcription
factors and forms heterodimers with the retinoid X
receptor (RXR) when activated. This heterodimer
interacts with a specific recognition sequence inside
a PPAR-target gene regulation region. The PPAR
family has three isoforms: PPARa, PPARP/S, and
PPARy. Each has a diverse tissue distribution and a
different set of target genes. Some of their targets are
nuclear-encoded RC genes, while others are
mitochondrial biogenesis and fatty acid oxidation
genes. The capacity of bezafibrate to upregulate the
expression of nuclear-encoded mitochondrial genes
explains some of the molecular mechanisms
underpinning its effects on mitochondrial function
and biogenesis [6,7]. PPAR is abundant in the small
and large intestine mucosa, where dietary fatty acids
are supplied. PPAR regulates genes involved in
inflammation, cell cycle progression, angiogenesis,
and lipid metabolism [8]. Studies have shown the
effectiveness of numerous plants in treating
gastroduodenal illness [9]. Ginkgo biloba (GKB) is
an ancient plant that is believed to be a significant
source of new herbal medicines with therapeutic
effectiveness and various bioactive components that
provide many health benefits to living organisms and
contains many bioactive components, making it a
chemically diverse plant [10]. The present study was
designed to estimate the possible gastroprotective
effect of combining GKB with bezafibrate.

METHODS
Experimental animals

Thirty male Wistar albino rats of (160-200g) weight
were accommodated in the animal house of the
College of Pharmacy, University of Sulaimani. The
rats were held in well-ventilated plastic cages under
regular conditions: temperature 25+2 °C and 12
hours of dark/light cycle. They were fed a
conventional pellet diet and had unrestricted water
access. Before starting the experiment, the animals
were allowed to acclimate for one week. The
experimental protocols were approved by the Ethical
Committee of the University of Sulaimani, College
of Medicine (certificate number 135; on 11" of
December 2022) following the Institutional Animal
Ethics Committee that met the Canadian Council on
Animal Care (CCAC) guidelines.

Study design

A total of thirty rats were randomly distributed into
six groups of 6 rats each as follows: Group I:
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Negative control rats received an equal amount of
D.W. for 14 days. Group II: Positive control:
received an equal amount of D.W. for 14 days; on
day 14 received 1.0 ml of 90% ethanol to cause
gastric ulcer. Group Ill: Esomeprazole group:
received 30 mg/kg esomeprazole for 14 days. Group
IV: Bezafibrate group: received 300 mg/kg for 14
days. Group V: The GKB group received 60 mg/kg
for 14 days. Group VI: Bezafibrate + GKB group:
received bezafibrate 300 mg/kg + GGKB 60 mg/kg
for 14 days. All the medications were administered
orally using a gavage tube, and a single dose of
ethanol (1.0 ml) was administered orally on day 14
for groups 111, 1V, V, and VI. On the last 14" day of
the experiment, all the animals were fasted for 24
hours with free access to water; they were euthanized
one hour after the administration of ethanol. The
doses of esomeprazole, bezafibrate, ethanol, and
GKB used in this study have been based on previous
studies [11-14].

Blood collection

Blood was collected through a cardiac puncture,
centrifuged and sent for the measurement of
biochemical markers including LDH, IL6, GSH and
Catalase using ELISA kit (Bioassay Technology
Laboratory, UK).

Gastric acid volume and pH measurement

After the ligation of the pyloric and cardiac regions,
the stomach of each rat was removed. The gastric
content was collected using separate graduated tubes,
centrifuged at 3000 rpm/10 min, and the volume of
the supernatant was determined [15] and was
considered for pH measurement through a digital pH
meter [16].

Total and free acidity assessment

The stomach juice was mixed with 0.1 N NaOH, and
methyl orange was used to measure the total and free
acidity. Once all the free hydrochloric acid was
neutralized, the juice turned a salmon color. For the
measurement of total acidity, an indicator,
phenolphthalein, was used afterward, and methyl
orange reagent (1-2 drops) was added to the gastric
juice. The appearance of a bright red color was
considered an indicator of the free acidity. The
titration with 0.1 NaOH continued until a canary
yellow color emerged. The volume of NaOH
represented free HCI. Successively nonstop titration
with NaOH continued after adding 1-2 drops of
phenolphthalein until the red color emerged. The
number of mL of NaOH used for the titration
represented the total acidity [17]. Y = 0.1 N NaOH
(mL) X 10, where Y = total acidity (mEg/L).

Gross gastric lesions assessment

The stomach was opened along great curvature,
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rinsed using normal saline solution (0.9% NaCl) and
considered for macroscopic assessment.

Statistical analysis

The statistical analysis was performed using
GraphPad Prism 8. The values of the measured
parameters were expressed as mean * standard
deviation (S.D.). For the comparisons between
different groups, one-way analysis of variance
(ANOVA), followed by Tukey multiple comparison
tests, was used. Unpaired t-tests were used to
compare each group with the positive control group.
The results were considered statistically significant
when the p-value was less than 0.05.

RESULTS

Figure 1A shows the effect of esomeprazole and each
of bezafibrate and GKB alone or in combination on
gastric total acidity (GTA). Bezafibrate alone
produced a significant decrease in GTA compared to
the positive control group (p< 0.05).
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Figure 1: Effect of bezafibrate and GKB on (A) the gastric total
acidity, (B) gastric free acidity, (C) gastric pH, and (D) gastric
volume; * p< 0.05, ** p< 0.01, and *** p< 0.001 significantly
different compared to the positive control group using one-way
ANOVA and unpaired t-test.

The esomeprazole-treated group, GKB, and the
combination group showed comparable effects that
were more significant than the effect produced by
bezafibrate alone (p< 0.01). Figure 1B shows the
effect of esomeprazole and each of bezafibrate and
KB alone or in combination with gastric free acidity
(GFA). All the groups created a highly significant
decrease in GFA compared to the positive control
group (p< 0.001). Figure 1C shows the effect of
esomeprazole and each of bezafibrate and GKB
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alone or in combination on gastric pH. All the groups
studied created significant increases in gastric pH
compared to the positive control group. However, the
effect of esomeprazole along with bezafibrate and
GKB combination (p< 0.0001) was more significant
than the effect produced by bezafibrate and GKB
alone (p< 0.01). Figure 1D presents the effect of
esomeprazole and each of bezafibrate and GKB
alone or in combination on gastric volume. No
significant changes were observed in this regard.
Figure 2A shows the effect of esomeprazole and each
of bezafibrate and GKB alone or in combination on
LDH. A significant elevation in the level of LDH
was seen in the positive control group in comparison
with the negative control group (p< 0.01).
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Figure 2: Effect of bezafibrate and GKB on (A) LDH, and (B) IL-
6; ** p< 0.01) significantly different compared to the positive
control group using one-way ANOVA and unpaired t-test.

However, none of the treated groups were able to
produce significant amelioration except for the
combination group (p< 0.05) compared to the
positive control group. Figure 2B shows the effect of
esomeprazole and each of bezafibrate and GKB
alone or in combination on IL6. Although the
combination group attenuated the level of IL6, the
result was statistically not significant in each of the
treated groups. Figure 3A shows the effect of
esomeprazole and each of bezafibrate and GKB
alone or in combination with GSH. The study
displayed a significant increase in GSH produced by
esomeprazole (p< 0.05) and each of bezafibrate and
GKB alone and in combination (p< 0.01) in
comparison to the positive control. Figure 3B shows
the effect on catalase. Esomeprazole and each of
bezafibrate and GKB alone and in combination
increased the level, however, they didn’t reach a
significant level compared to the positive control.
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Figure 3: Effect of bezafibrate and GKB on (A) GSH, and (B)
Catalase; * p< 0.05, ** p< 0.01), and *** p< 0.001 significantly
different compared to the positive control group using one-way
ANOVA and unpaired t-test.

Figure 4 shows the effect of esomeprazole and each
of bezafibrate and GKB alone or in combination on
total body weight. Esomeprazole and each of
bezafibrate and GKB alone and in combination
caused no significant effect on total body weight
compared to the positive control.
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Figure 4: Effect of bezafibrate and GKB on total body weight
change.

Figures 5A—F represent the images of the six treated
groups. Macroscopic examination demonstrates a
gastroprotective effect of bezafibrate and GKB,;
however, the combination group produced a
maximum protective effect. The combination therapy
(Figure 5F) in ethanol-induced gastric ulcers resulted
in a protective effect comparable to that of the
esomeprazole group (Figure 5C), and it was clearly
observed when compared with the positive control
group (Figure 5B).
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Figure 5: Representative images of stomachs from experimental groups: (A) Negative control group, (B) Ethanol-treated group, (C)

Esomeprazole-treated group (30mg/kg), (D) Bezafibrate-treated group (300mg/kg), (E) GKB-treated group (60mg/kg), and (F) Bezafibrate

and GKB-treated group.
DISCUSSION

Ethanol-induced gastric ulcers are among various
other factors that contribute to the pathogenesis of
gastric ulcers, and they have been used in the current
study as a model. The underlying mechanisms
include significant damage to gastric mucosa by
increasing oxidative stress, inflammation, and
apoptosis in gastric tissues [18]. The new approach in
drug discovery partly depends on repurposing the
already-known medications for other therapeutic
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purposes [19]. Research has explored various natural
and pharmacological agents for their gastroprotective
effects [20,21]. Herbal medicine has promptly
become popular in the prevention and treatment of
many human illnesses, including drug-induced
gastric ulcers. Because of their safety and
effectiveness, they are given more consideration.
Their exceptional antioxidant and anti-inflammatory
properties, along with their phytonutrient content,
have made them useful in the management of various
health problems [21]. GKB is the world's oldest
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extant tree species, and its extract is one of the most
commonly used herbal preparations. It is one of the
most widely utilized medicinal plants in the world
for treating different conditions, and several studies
have demonstrated its strong antioxidant activity
across various tissues ranging from human subjects
to animal models [2]. Bezafibrate exhibits dose-
dependent antiulcer activity in rats [8,23]. In the
present study, combining bezafibrate with Ginkgo
biloba has shown potential for protecting against
ethanol-induced gastric ulcers via decreasing gastric
acidity and inflammatory markers and elevating
antioxidant capacity with no significant effects on
total weight. Bezafibrate, as a PPAR-a agonist,
modulates lipid metabolism and exhibits anti-
inflammatory effects. It reduces the production of
pro-inflammatory  cytokines, which can help
minimize gastric mucosal damage [25]. Bezafibrate
combination with GKB has been studied and verified
to protect against hepatotoxicity, along with cardiac
injury, by restoring injury markers and IL-6, as well
as improving the lipid profile, atherogenic index, and
cardiac risk ratio. These effects might result from the
cumulative anti-inflammatory and antioxidant effects
of this combination [14,26]. Additionally, the herbal
extract GKB exerts anti-inflammatory effects
primarily through inhibiting the release of
inflammatory mediators [27]. Another important
factor that contributes to the protection against
gastric ulcers in the current study is the antioxidant
capacity offered by the combination group.
Bezafibrate acts through upregulating antioxidant
enzymes and reducing the generation of reactive
oxygen species (ROS) in gastric tissues [26]. On the
other hand, Ginkgo biloba is rich in flavonoids and
terpenoids, which enable it to act as a potent
antioxidant. It scavenges free radicals, reduces lipid
peroxidation, and protects the gastric mucosa from
oxidative damage. Studies have shown that GKB has
a positive effect on improving gastrointestinal
function, attributing to its antioxidant properties and
anti-inflammatory potential [28], besides its ability to
improve gastric pH, preserve gastric mucus, and
increase GSH. Their phytonutrient contents, along
with their outstanding anti-inflammatory and
antioxidant characteristics, have enabled them to play
an important role in the treatment of numerous
human ailments [24,29,30]. Furthermore, studies
showed that bezafibrate might aid in mucosal defense
mechanisms by enhancing mucin production, a
protective mucus layer in the stomach, thereby
providing a physical barrier against ethanol-induced
injury [23]. Ginkgo biloba also contributes to
mucosal defense enhancement by improving blood
flow [31] and enhancing the microcirculation within
the gastric mucosa [32]. Ginkgo biloba supports the
maintenance of mucosal integrity and promotes the
healing of gastric lesions [33]. Moreover, Ginkgo
biloba extract can impede ethanol-induced apoptosis
in gastric cells, likely through its antioxidant effects
and modulating signaling pathways involved in cell
survival. Inhibition of apoptosis is another suggestive
mechanism of gastric protection [34]. Researchers
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found that bezafibrate can lower apoptosis in gastric
epithelial cells by changing the levels of proteins that
help and hurt apoptosis. This protects the integrity of
the lining of the stomach [23,35]. The macroscopic
examination of gastric images clearly demonstrates
the gastroprotective effects of the combination group,
which produced effects comparable to those exerted
by esomeprazole.

Conclusion

The combination of bezafibrate with ginkgo biloba
extract in the current study showed promising results
that suggest they could work synergistically to
protect the gastric mucosa from ethanol-induced
damage via decreasing gastric acidity and
inflammatory mediators and boosting the antioxidant
system.

ACKNOWLEDGMENTS

The author thanks the College of Pharmacy, and College of
Medicine, University of Sulaimani for providing facilities
and instruments.

Conflict of interests
The author declared no conflict of interest.

Funding source
The author did not receive any source of funds.
Data sharing statement

Supplementary data can be shared with the corresponding
author upon reasonable request.

REFERENCES

1. Aleid IS, Alfheeaid HA, Aljutaily T, Alhomaid RM, Alharbi
HF, Althwab SA, et al. Gastroprotective effects of Spirulina
platensis, Golden Kiwifruit Flesh, and Golden Kiwifruit peel
extracts individually or in  combination against
indomethacin-induced gastric ulcer in rats. Nutrients.
2021;13(10):3499. doi: 10.3390/nu13103499.

2. MaiY, XuS, Shen R, Feng B, He H, Xu Y. Gastroprotective
effects of water extract of domesticated Amauroderma
rugosum against several gastric ulcer models in rats. Pharm
Biol. 2022;60(1):600-8. doi:
10.1080/13880209.2022.2047210.

3. Rafiei M, Namazi F, Rajaian H, Nazifi S. Scrophularia
striata  ekstrelerinin ratlarda olusturulan etanol-nedenli
gastrik Ulser modeli Uzerindeki gastroprotektif etkileri.
Turkish J Pharm Sci. 2016;13(3):328-334.  doi:
10.4274/tjps.2016.08.

4. Mousa AM, EI-Sammad NM, Hassan SK, Madboli AENA,
Hashim AN, Moustafa ES, et al. Antiulcerogenic effect of
Cuphea ignea extract against ethanol-induced gastric ulcer
in rats. BMC Complement Altern Med. 2019;19(1):345. doi:
10.1186/512906-019-2760-9.

5. Gugliandolo E, Cordaro M, Fusco R, Peritore AF, Siracusa
R, Genovese T, et al. Protective effect of snail secretion
filtrate against ethanol-induced gastric ulcer in mice. Sci
Rep. 2021;11(1):1-12. doi: 10.1038/s41598-021-83170-8.

6. Douiev L, Sheffer R, Horvath G, Saada A. Bezafibrate
improves mitochondrial fission and function in DNM1L-
deficient patient cells. Cells. 2020;9(2):1-11. doi:
10.3390/cells9020301.

7. Honda A, lkegami T, Nakamuta M, Miyazaki T, lwamoto
J, Hirayama T, et al. Anticholestatic effects of bezafibrate in
patients with primary biliary cirrhosis treated with



Roshna Aziz

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ursodeoxycholic acid. Hepatology. 2013;57(5):1931-1941.
doi: 10.1002/hep.26018.

Saha L. Role of peroxisome proliferator-activated receptors
alpha and gamma in gastric ulcer: An overview of
experimental  evidences. World J  Gastrointestinal
Pharmacol Ther. 2015;6(4):120. doi:
10.4292/wjgpt.v6.i4.120.

Repetto MG, Llesuy SF. Antioxidant properties of natural
compounds used in popular medicine for gastric ulcers. Braz
J Med Biol Res. 2002;35(5):523-534. doi: 10.1590/s0100-
879x2002000500003.

Noor-E-Tabassum, Das R, Lami MS, Chakraborty AJ, Mitra
S, Tallei TE, et al. Ginkgo biloba: A treasure of functional
phytochemicals with multimedicinal applications. Evid
Based Complement Alternat Med. 2022;2022:8288818. doi:
10.1155/2022/8288818.

Alfadil A, Gastroprotective ~ Effect of 2,3-
Dimethylquinoxaline Against Indomethacin-Induced Gastric
Ulcer in Rat. J Inflamm Res. 2024;17(March):1983-94.

Incio MD, Rafacho A, De Paula Camaforte NA, et al.
Prevention of Elevation in Plasma Triacylglycerol with
High-Dose Bezafibrate Treatment Abolishes Insulin
Resistance and Attenuates Glucose Intolerance Induced by
Short-Term Treatment with Dexamethasone in Rats. Int J
Endocrinol. 2018;2018.

Ahmed ZA. Gastroprotective Effect of Quercetin and
Misoprostol in Ethanol-Induced Gastric Ulcer in Rats.
Turkish J Gastroenterol. 2024;2024:822-30.

Abtar AN, Abdalla ZA, Kareem AA, et al. Effect of
Bezafibrate and Ginkgo biloba Extract Combination on
Doxorubicin-Induced Cardiotoxicity in Rats. Al-Rafidain J
Med Sci. 2024;7(2):8—

Zaghlool SS, Abo-Seif AA, Rabeh MA, Abdelmohsen UR,
Messiha BAS. Gastro-protective and anti-oxidant potential

of Althaea officinalis and Solanum  nigrumon  pyloric
ligation/indomethacin-induced ulceration in rats.
Antioxidants (Basel). 2019;8(11):512. doi:

10.3390/antiox8110512.

Saremi K, Rad SK, Tayeby F, Abdulla MA, Karimian H,
Majid NA. Gastroprotective activity of a novel Schiff base
derived dibromo substituted compound against ethanol-
induced acute gastric lesions in rats. BMC Pharmacol
Toxicol. 2019;20(1):13. doi: 10.1186/s40360-019-0292-z.
Rao G, Sujatha D, Rupa V, Priya E, Rao K, Venkateswarlu
M. Study on anti-ulcer activity of Daucus carota juice. Res J
Pharm Technol. 2010;3(2):547-550.

Raouf R, Amin H, Aziz TA. Gastroprotective effect of
azilsartan  through  ameliorating  oxidative  stress,
inflammation, and restoring hydroxyproline, and gastrin
levels in ethanol-induced gastric ulcer. J Inflamm Res.
2022;15:2911-2923. doi: 10.2147/J1R.S365090.

Kulkarni VS, Alagarsamy V, Solomon VR, Jose PA,
Murugesan S. Drug repurposing: An effective tool in
modern drug discovery. Russ J Bioorg Chem.
2023;49(2):157. doi: 10.1134/51068162023020139.

De Lira Mota KS, Dias GEN, Pinto MEF, Luiz-Ferreira A,
Souza-Brito ARM, Hiruma-Lima CA, et al. Flavonoids with
gastroprotective activity. Molecules. 2009 Mar;14(3):979-
1012. doi: 10.3390/molecules14030979.

Asnaashari S, Dastmalchi S, Javadzadeh Y.
Gastroprotective effects of herbal medicines (roots). Int J
Food Prop. 2018;21(1):902—920.

149

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

Ginkgo biloba and gastric ulcers

Abd-Eldayem AM, Alnasser SM, Abd-Elhafeez HH,
Soliman SA, Abdel-Emam RA. Therapeutic versus
preventative use of Ginkgo biloba extract (EGb 761) against
indomethacin-induced gastric ulcer in mice. Molecules.
2022;27(17):5598. doi: 10.3390/molecules27175598.

Saha L, Bhatia A, Chakrabarti A. Gastroprotective effect of
bezafibrate, a peroxisome proliferator activated receptor o
agonist and its mechanism in a rat model of aspirin-induced
gastric ulcer. Adv Dig Med. 2016;3(3):101-10.

Silva H, Martins FG. Cardiovascular activity of Ginkgo
biloba-An insight from healthy subjects. Biology (Basel).
2022;12(1):15. doi: 10.3390/biology12010015.

Saha L, Bhatia A, Chakrabarti A. Gastroprotective effect of
bezafibrate, a peroxisome proliferator activated receptor o
agonist and its mechanism in a rat model of aspirin-induced
gastric ulcer. Adv Digest Med. 2016;3(3):101-110.

Abdalla ZA, Abtar AN, Kareem AA, et al. Study of the
effect of bezafibrate with ginkgo biloba extracts in an
animal model of hepatotoxicity induced by doxorubicin.
Biochem Biophys Reports. 2023;36(November):101582.
Kareem AA, Aziz TA, Ahmed ZA, Othman HH, Hussain
SA. Anti-inflammatory activity of Gingko Biloba extract in
cotton pellet-induced granuloma in rats: A comparative
study with prednisolone and dexamethasone. Iragi J Pharm
Scie. 2022;31(1):184-193. doi: 10.31351/vol31iss1ppl84-
193.

Zhou XL, Yang M, Xue BG, He HT, Zhang CM, Liu MM,
et al. Anti-inflammatory action of Ginkgo biloba leaf
polysaccharide via TLR4/NF-kb signaling suppression.
Biomed Res (India). 2014;25(4):449-454.

Chen SH, Liang YC, Chao JC, Tsai LH, Chang CC, Wang
CC, et al. Protective effects of Ginkgo biloba extract on the
ethanol-induced gastric ulcer in rats. World J Gastroenterol.
2005;11(24):3746-3750. doi: 10.3748/wjg.v11.i24.3746.
El-Medany A, Guemei AAS, Abdel Twab R, Al-Matrafi T,
El-Medany J. What is the possible therapeutic effect of
Ginkgo biloba on gastric ulcer induced by ammonia in
albino rats? Environ Sci Pollut Res Int. 2020;27(20):25082-
25092. doi: 10.1007/s11356-020-08856-4.

Boelsma E, Lamers RJ, Hendriks HF, van Nesselrooij JH,
Roza L. Evidence of the regulatory effect of Ginkgo biloba
extract on skin blood flow and study of its effects on urinary
metabolites in  healthy humans. Planta  Med.
2004;70(11):1052-1057. doi: 10.1055/5-2004-832646.

Abd-Eldayem AM, Alnasser SM, Abd-Elhafeez HH,
Soliman SA, Abdel-Emam RA. Therapeutic versus
preventative use of Ginkgo biloba Extract (EGb 761)
against indomethacin-induced gastric ulcer in mice.
Molecules. 2022;27(17):5598. doi:
10.3390/molecules27175598.

Chen SH, Liang YC, Chao JCJ, Tsai LH, Chang CC, Wang
CC, et al. Protective effects of Ginkgo biloba extract on the
ethanol-induced gastric ulcer in rats. World J Gastroenterol.
2005;11(24):3746-3750. doi: 10.3748/wjg.v11.i24.3746.

Di Meo F, Cuciniello R, Margarucci S, Bergamo P, Petillo
O, Peluso G, et al. Ginkgo biloba prevents oxidative stress-
induced apoptosis blocking p53 activation in neuroblastoma
cells.  Antioxidants  (Basel).  2020;9(4):279.  doi:
10.3390/antiox9040279.

Zhong X, Xiu L, Wei G, Pan T, Liu Y, Su L, et al.
Bezafibrate prevents palmitate-induced apoptosis in
osteoblastic MC3T3-E1 cells through the NF-«xB signaling
pathway. Int J Mol Med. 2011;28(4):535-542. doi:
10.3892/ijmm.2011.722.



