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Abstract

Peptic ulcer is a chronic disease affecting up to 10% of the world’s population. The formation of peptic
ulcers depends on the presence of gastric juice pH and the decrease in mucosal defenses. Non-steroidal
anti-inflammatory drugs (NSAIDs) and Helicobacter pylori (H. pylori) infection are the two major
factors disrupting the mucosal resistance to injury.Conventional treatments of peptic ulcers, such as
proton pump inhibitors (PPIs) and histamine-2 (H2) receptor antagonists, have demonstrated adverse
effects, relapses, and various drug interactions.Peptic ulcer disease is characterized by discontinuation in
the inner lining of the gastrointestinal (Gl) tract because of gastric acid secretion or pepsin. It extends
into the muscularispropria layer of the gastric epithelium. It usually occurs in the stomach and proximal
duodenum. It may involve the lower esophagus, distal duodenum, or jejunum.Hence, this review
presents common medicinal plants that may be used for the treatment or prevention of peptic
ulcers.Peptic ulcer disease results from an imbalance between factors that protect the mucosa of the
stomach and duodenum, and factors that cause damage to itPeptic ulcer disease presents with
gastrointestinal symptoms similar to dyspepsia and can be difficult to distinguish clinically. It can have
potentially serious complications such as bleeding or perforation, with a high risk of mortality.
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Introduction

Peptic ulcer is an acid-induced lesion of the digestive tract that is usually located in the stomach or
proximal duodenum, and is characterized by denuded mucosa with the defect extending into the
submucosa or muscularispropria.mucosal disruption in patients with the acid peptic disease is considered
to be a result of a hypersecretory acidic environment together with dietary factors or stress. Risk factors
for developing peptic ulcer include H. pylori infection, alcohol and tobacco consumption, non-steroidal
anti-inflammatory drugs (NSAIDSs) use, and Zollinger—Ellison syndrome.The main risk factors for both
gastric and duodenal ulcers are H. pylori infection and NSAID use.However, only a small proportion of
people affected with H. pylori or using NSAIDs develop peptic ulcer disease, meaning that individual
susceptibility is important in the beginning of mucosal damage. Functional polymorphisms in different
cytokine genes are associated with peptic ulcers. For example, polymorphisms of interleukin 1 beta
(IL1B) affect mucosal interleukin 1f production, causing H. pylori-associated gastroduodenal
diseases.Today, testing for Helicobacter pylori is recommended in all patients with peptic ulcer disease.
Endoscopy may be required in some patients to confirm the diagnosis, especially in those patients with
sinister symptoms. Today, most patients can be managed with a proton pump inhibitor (PPI) based
triple-drug therapy.
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Pathogenesis of Peptic Ulcer

Almost half of the world’s population is colonized by H. pylori, which remains one of the mostcommon
causes of peptic ulcer disease . The prevalence of H. pylori is higher in developingcountries, especially
in Africa, Central America, Central Asia, and Eastern Europe. Theorganism is usually acquired in
childhood in an environment of unsanitary conditions and crowding,mostly in countries with lower
socioeconomic status. H. pylori causes epithelial cell degeneration andinjury, which is usually more
severe in the antrum, by the inflammatory response with neutrophils,lymphocytes, plasma cells, and
macrophages.

Helicobacter pylori Eradication

Although successful H. pylori eradication alone is paramount for healing associated peptic ulcersand
preventing relapses, the growing prevalence of antibiotic resistance made it a global challenge.The first
effective therapy was introduced in the 1980s, and consisted of a combination of bismuth,tetracycline,
and metronidazole that was given for two weeks [14]. The standard first-line therapy is atriple therapy
consisting of a proton pump inhibitor (PPI) and two antibiotics, such as clarithromycinplus amoxicillin
or metronidazole given for seven to 14 days [32]. However, with an increasingprevalence of antibiotic
resistance, especially for clarithromycin, there has been a marked declinein the success of triple therapy
over the last 10-15 years

Alternative Therapy for Peptic Ulcer

The usage of medicinal plants in healing numerous diseases is as old as human beings, andwell-known
as phytotherapy. Moreover, in the past few years, there has been a rising interestin alternative therapies
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and the usage of herbal products, in particular, those produced frommedicinal plants. Also, due to
appearance of various side effects by usage of conventionaldrugs for numerous diseases, medicinal
plants are considered the major reservoir of potentiallynew drugs. Plant extracts and their crude are the
most significant sources of new drugs, andhave been shown to cause promising results in the treatment
of gastric ulcer as well [61]. It isknown that numerous pharmaceutical agents such as proton pump
inhibitors, anticholinergics,antacids, antimicrobial agents, H2-receptor antagonists, sucralfate, and
bismuth are not fully effective,and produce numerous adverse effects such as impotence, arrhythmia,
hematopoietic alterations,hypersensitivity, and gynecomastia [62,63]. Due to that, investigations of the
new pharmacologicallyactive agents through the screening of different plant extracts led to the discovery
of effective andsafe drugs with gastroprotective activity. Especially, plants with antioxidant capability as
the mainmechanism are used as the herbal reservoir for the treatment of ulcer disease [63].Medicinal
plants have achieved their therapeutic properties from their capability to producerenewable and various
secondary metabolites, which are known as phytochemical constituents. Hence,numerous plants have
used these phytochemicals as a protection mechanism against pathogens [64].0On the other hand, the
appearance of resistant pathogens has had a significant influence on thepharmaceutical companies to
change their strategy in the development of conventional antibioticsand design new antimicrobial drugs
derived from medicinal plants.

The Effect on H. pylori
Eradication

Several factors influence the conventional therapy failure. These include: the poor bioavailabilityof
antibiotics, as the gastric mucus layer plays a barrier to antibiotic delivery, and therefore the drugsare
unable to obtain the underlying gastric epithelium the stomach containing a pH from acidicto neutral,
and only a few antibiotics are active in a wide pH range bacterial antagonism toantibiotics, where co-
infection with multiple strains is quite an important feature deficiency ofpatient permissiveness to the
therapy; patients lifestyle, and diet.

Korean Red Ginseng

Korean red ginseng extract plays a significant role in inhibiting H. pylori-induced 5-LOXactivity, such
as inactivating c-jun, repressing NF-«xB-DNA binding, inhibiting H. pylori-induced5(S)-
hydroxyeicosatetraenoic acid biosynthesis, and preventing pro-inflammatory interleukin (IL)-8 or5-LOX
MRNA. Consequently, these mechanisms decrease gastric carcinogenesis.
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Allium sativum

Throughout history, the health benefits of garlic have been well documented, and the main useof Allium
sativum was for its medicinal properties. The organosulfur components of Allium sativum,including S-
allyl-L-cysteine (SAC) sulfoxidesandd-glutamyl S-allyl-L-cysteine, are known as maincompounds of its
bioactivity. Raw Allium sativum is easy to convert in bioinactive form. Accordingly,numerous types of
its extract with different compositions of bioactive components have beendeveloped, and their efficacy
has been observed and evaluated in numerous studies . The major roleof Allium sativum extract has
been observed in antioxidant effect by scavenging reactive oxygen species

Curcuma Longa and Artemisia Asiatica

Medicinal plants with antioxidant and anti-inflammatory activity have had a demonstratedeffect on
gastroesophageal reflux disease (GERD). The medicinal plants and herbal preparationswith antioxidant
and anti-inflammatory mechanisms include Curcuma longa,Panaxquinquefolium,Artemisiaasiatica, and
Lonicera japonica. Moreover, other mechanisms include: the down-regulationof the genes encoding
proteins that have key role in acute inflammation, including 1 intercellularadhesion molecule-1 (ICAM-
1) and cytokine-induced neutrophil chemoattractant-2-beta (CINC-2-2beta) (Panaxquinquefolium);
ameliorating the function and gastric mucus (Morus alba, Curcuma longa);reducing gastric acid, such as
for instance Curcuma longa,Morus alba, and acidinol syrup, increasingtonic contractions of the lower
esophageal sphincter (LES) (Salvia miltiorrhiza, STW 5), and preventingthe pro-inflammatory cytokines
IL-1 b and TNF-a.

Herb-Drug Interactions

Together with increasing use of herbal supplements worldwide, the number of adverse eventsand drug
interactions is rising. Interactions between an herbal supplement and a drug can manifestas a
pharmacokinetic or pharmacodynamic interaction. Pharmacokinetic interaction is a result ofusing the

IJFMR22061044 Volume 4, Issue 6, November-December 2022 4



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.iifmr.com e Email: editor@ijfmr.com

same mechanism of absorption, distribution, metabolism, or excretion between anherbalsupplement and
a co-administered drug, leading to the change of the drug’s concentration in the bloodand pharmacologic
action. Pharmacodynamic interactions involve a direct effect on the mechanism ofaction of a co-
administered drug without changing the drug’s concentration, only by antagonizing orexacerbating the
drug’s clinical effects.

Medical Treatment

Antisecretory drugs used for peptic ulcer disease (PUD) include H2-receptor antagonists and the proton
pump inhibitor (PPIs). PPIs have largely replaced H2 receptor blockers due to their superior healing and
efficacy. PPIs block acid production in the stomach, providing relief of symptoms and promote healing.

Peptic ulcer disease

It involves the full thickness of GIT mucosa & penetrate the muscle layer of the stomach or
deodenum.They are caused by disruption of the normal balance between the corrosive effect of gastric
juice & the protective effect of mucus on the gastric epithelial cells. They may be viewed as an
extension of the gastric erosion found in acute gastritis. The most common sites for ulcers are the
stomach & 1st few centimetres of the deodenum.More rarely, they occurs in the oesophagus& round the
anastomosis of the stomach & small intestine, following gastrectomy.

H.pylori infection is very common, affecting 50-60% of adults worldwide. Most people remain healthy
& asymptomatic with only a minority developing symptoms; it is thought that infection is acquired in
childhood. H.pylori is strongly associated with peptic ulcer disease, being found in 90% of people with
duodenal ulcer & 70% of those with gastric ulcers. Most other gastric ulcers are attributed to the use of
nonsteroidal anti-inflammatory drugs (NSAIDs).

Smoking Predisposes to peptic ulceration & delays healing. The incidence of peptic ulcers is greater in
men than in women & increase with age.If gastric mucosal protection is impaired, the epithelium can be
exposed to gastric acid, causing the initial cell damage that leads to ulceration. The main protective
mechanism are a good supply, adequate mucus secretion & efficient epithelial cell replacement.

Blood supply. Reduced blood flow & ischemia may be caused by cigarette smoking & severe stress,
either physical or mental. In streesfull situations the accompanying sympathetic activity causes
constrictiction of the blood vessels supplying the alimentary tract.

Secretion of mucus. The composition & the ammount of mucus may be altered, foe example:
1)By regular & prolonged use of aspirin & other anti-inflammatory drugs

2) By the reflux of bile acids & salts

3) In chronic gastritis.

Epithelial cell replacement. There is normally a rapid turnover of gastric & intestinal epithelial cells.
This may be reduced:

by raised levels of steroid harmones,eg.in response to stress or when they are used as drugs

*in chronic gastritis
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* by radiotherapy & cytotoxic drugs.
Acute peptic ulcers

These lesions may be single or multiple. They are found in many sites in the stomach & in the 1st few
centimetres of the deodenum. Their development is often associated with acute gastritis, severe
stress,eg.severe illness, shock, burns, severe emotional disturbance & following major surgery. Healing
without the formation of fibrous tissue usually occurs when the stressor is removed, although
haemorrhage, which may be life-threatening, can be a complication.

Chronic peptic ulcers

There ulcers are 2-3 times more common in the duodenum than in the stomach. They usually occur
singly in the pylorus of the stomach or in the duodenum. Healing occurs with the formation of fibrous
tissue. It's subsequent shrinkage may cause:

» Structure of the lumen of the stomach

*Gastric outflow obstruction or stenosis of the pyloric sphincter
«adhesions to adjacent structures, eg. Pancreas, liver or transverse colon.
Complications of peptic ulcers

Performation. When an ulcer erodes through the full thickness of the wall of the stomach or duodenum,
the contents of these structures enter the peritoneal cavity, causing acute peritonitis.

Infected inflammatory material may collect under the diaphragm, forming a subphrenic abscess, & the
infection may spered through the diaphragm to the pleural cavity.

Haemorrhage

When a major artery is eroded, a serious & possibly life-threatening haemorrhage may occur, causing
shock, haematemesis&/or malaena.

Anaemia

Chronic, persistent, low-level bledding from an ulcer may lead to development of iron deficiency
anaemia

Gastric outflow obstruction

Also known as pyloric stenosis, fibrosis tissue formed as an ulcer in the pyloric region heals, causes
narrowing of the pylorus that obstructs outflow from the stomach, & results in persistent vomiting.

Conclusions

The combination of herbal products and standard anti-gastric ulcer drugs might present asynergistic
effect against H. pylori and gastric ulcer disease and improve the outcome for patients with gastric ulcer.
With only a few human studies, it is suggested to conduct further clinical studies with larger sample
sizes on the efficacy and safety of medicinal plants with antiulcer activity. Also, it would be beneficial to
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design studies to investigate and further elucidate the mechanisms of action ofmedicinal plants used for
the treatment or prevention of peptic ulcer. Finally, herbal products used for medicinal purposes require
licensing in order to ameliorate their safety and quality, and ensure that randomized controlled
investigations validate demands of its possible efficacy. With increased reports of herb—drug
interactions, there is still a problem of deficient research in this field, with no measures taken to address
this problem. Hence, pharmacists and doctors should be aware especially of the risks associated with the
usage of herbal preparations, whether on their own or in combination with other herbal or standard
conventional therapy.

Abbreviations:

1. IL1B = Interleukin 1 beta

2. COX-1 = Cyclooxygenase 1

3. COX-2 = Cyclooxygenase 2

4.CYP = Cytochrome

5.FDA = Food and drug Administration

6. H. Pylori = Helicobacter Pylori

7. CCK2 = Cholecystokinin receptor

8. PGE2 = Prostaglandin E2

9. PGI2 = Prostaglandin 12

10. EP3 = Prostaglandin E receptor 3

11. HIST = Histamine

12. H2 receptor agonists = Histamine - 2 receptor agonists
13. NSAIDS = Non - steroidal anti - inflammatory drug
14. PPIs = Proton Pump Inhibitor.

15.5- LOX =5 - Lypoxigenase

16. INOS = Inducible nitric oxide synthase

17. SAC = S-allyl-L-cystiene

18. EGCG = Epigallocatechingallate

19. vacA = Vacuolatingcytotoxin A

20. CRS = Cold Restraint stress

21. PL = Pylorus ligation

22. GERD = Gastroesophageal reflux spihincter

23. LES = Lower esophageal spinchter

24. IL = Interleukin

25. ROS = Reactive Oxygen Species

26. TNF-alpha = Tumor necrosis factor - alpha

27. ICAM 1 = Intercellular adhesion molecule 1

28. CINC 2- beta = Cytokine - induced Neutrophil chemoattractant - 2 - beta
29. OATP1A1 = Organic anion Transporting protein1a 1
30. OATP1A2 = Organic anion transporting 1 a 2

31. STW 5 = A complex herbal combination preparation composed of 9 different herbal extracts
32. CYP3A4 = Cytochrome P450 3A4

IJFMR22061044 Volume 4, Issue 6, November-December 2022 7



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.iifmr.com e Email: editor@ijfmr.com

References

1.

10.

11.

12.

13.

14.

15.

Narayanan, M.; Reddy, K.M.; Marsicano, E. Peptic ulcer disease and Helicobacter pylori infection.
Mo. Med.2018,115, 219-224. [PubMed]

Lanas, A.; Chan, F.K.L. Peptic ulcer disease. Lancet 2017,390, 613-624. [CrossRef]

Lanas, A.; Garcia-Rodriguez, L.A.; Polo-Tomas, M.; Ponce, M.; Quintero, E.; Perez-Aisa, M.A.;
Gisbert, J.P.;Bujanda, L.; Castro, M.; Mufioz, M.; et al. The changing face of hospitalisation due to
gastrointestinalbleeding and perforation. Aliment. Pharmacol. Ther. 2011,33, 585-591. [CrossRef]
[PubMed]

Sonnenberg, A. Review article: Historic changes of helicobacter pylori-associated diseases.Aliment.
Pharmacol. Ther. 2013,38, 329-342. [CrossRef] [PubMed]

Sgreide, K.; Thorsen, K.; Harrison, E.M.; Bingener, J.; Mgller, M.H.; Ohene-Yeboah, M.; Sereide,
J.A Perforated peptic ulcer. Lancet 2015,386, 1288-1298. [CrossRef]

Zhang, B.B.; Li, Y.; Liu, X.Q.; Wang, P.J.; Yang, B.; Bian, D.L. Association between vacA
genotypes and therisk of duodenal ulcer: A meta-analysis. Mol. Biol. Rep. 2014,41, 7241-7254.
[CrossRef] [PubMed]

Datta De, D.; Roychoudhury, S. To be or not to be: The host genetic factor and beyond in
Helicobacter pylorimediated gastro-duodenal diseases. World J. Gastroenterol. 2015,21, 2883-2895.
[CrossRef]

Lanas, A.; Carrera-Lasfuentes, P.; Arguedas, Y.; Garcia, S.; Bujanda, L.; Calvet, X.; Ponce, J.;
Perez-Aisa, A.;Castro, M.; Mufioz, M.; et al. Risk of upper and lower gastrointestinal bleeding in
patients taking nonsteroidalanti-inflammatory drugs, antiplatelet agents, or anticoagulants. Clin.
Gastroenterol. Hepatol.2015,13,906-912.e2. [CrossRef]

Masclee, G.M.; Valkhoff, V.E.; Coloma, P.M.; de Ridder, M.; Romio, S.; Schuemie, M.J.; Herings,
R.; Gini, R.;Mazzaglia, G.; Picelli, G.; et al. Risk of upper gastrointestinal bleeding from different
drug combinations.Gastroenterology 2014,147, 784—792. [CrossRef]

10.Huang, J.Q.; Sridhar, S.; Hunt, R.H. Role of helicobacter pylori infection and non-steroidal anti-
inflammatorydrugs in peptic-ulcer disease: A meta-analysis. Lancet 2002,359, 14-22. [CrossRef]
Charpignon, C.; Lesgourgues, B.; Pariente, A.; Nahon, S.; Pelaquier, A.; Gatineau-Sailliant,
G.;Roucayrol, A.M.; Courillon-Mallet, A.; Group de 1’Observatoire National des Ulcéres de
I’ AssociationNationale des HépatoGastroentérologues des HopitauxGénéraux (ANGH). Peptic ulcer
disease: One infive is related to neither Helicobacter pylori nor aspirin/NSAID intake. Aliment.
Pharmacol. Ther.2013,38,946-954. [CrossRef] [PubMed]

Levenstein, S.; Rosenstock, S.; Jacobsen, R.K.; Jorgensen, T. Psychological stress increases risk for
peptic ulcer,regardless of Helicobacter pylori infection or use of nonsteroidal anti-inflammatory
drugs. Clin. Gastroenterol.Hepatol. 2015,13, 498-506.e1. [CrossRef] [PubMed]

McColl, K.E. Helicobacter pylori-negative nonsteroidal anti-inflammatory drug-negative
ulcer.Gastroenterol. Clin. N. Am. 2009,38, 353-361. [CrossRef] [PubMed]

Siddique, O.; Ovalle, A.; Siddique, A.S.; Moss, S.F. Helicobacter pylori infection: An update for the
internistin the age of increasing global antibiotic resistance. Am. J. Med. 2018,131, 473-479.
[CrossRef] [PubMed]

Hooi, J.K.Y.; Lai, W.Y.; Ng, W.K.; Suen, M.M.Y.; Underwood, F.E.; Tanyingoh, D.; Malfertheiner,
P.;Graham, D.Y.; Wong, V.W.S.; Wu, J.C.Y.; et al. Global prevalence of Helicobacter pylori

IJFMR22061044 Volume 4, Issue 6, November-December 2022 8



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.iifmr.com e Email: editor@ijfmr.com

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

infection: Systematicreview and meta-analysis. Gastroenterology 2017,153, 420-429. [CrossRef]
[PubMed]

Zaki, M.; Coudron, P.E.; McCuen, R.W.; Harrington, L.; Chu, S.; Schubert, M.L. H. Pylori acutely
inhibitsgastric secretion by activating CGRP sensory neurons coupled to stimulation of somatostatin
and inhibitionof histamine secretion. Am. J. Physiol. Gastrointest. Liver Physiol.2013,304, G715—
G722. [CrossRef] [PubMed]

El-Omar, E.M.; Oien, K.; EI-Nujumi, A.; Gillen, D.; Wirz, A.; Dahill, S.; Williams, C.; Ardill, J.E.;
McColl, K.E.Helicobacter pylori infection and chronic gastric acid hyposecretion.
Gastroenterology1997,113, 15-24. [CrossRef]

Moss, S.F.; Legon, S.; Bishop, A.E.; Polak, J.M.; Calam, J. Effect of helicobacter pylori on gastric
somatostatinin duodenal ulcer disease. Lancet 1992,340, 930-932. [CrossRef]

Bhala, N.; Emberson, J.; Merhi, A.; Abramson, S.; Arber, N.; Baron, J.A.; Bombardier, C.; Cannon,
C.;Farkouh, M.E.; FitzGerald, G.A.; et al. Vascular and upper gastrointestinal effects of non-
steroidalanti-inflammatory drugs: Meta-analyses of individual participant data from randomised
trials. Lancet2013,382, 769-779.

Bjarnason, I.; Scarpignato, C.; Takeuchi, K.; Rainsford, K.D. Determinants of the short-term gastric
damagecaused by NSAIDs in man. Aliment. Pharmacol. Ther. 2007,26, 95-106. [CrossRef]
Madossner, J. The indications, applications, and risks of proton pump inhibitors. Dtsch. Arztebl.
Int.2016,113,477-483. [CrossRef] [PubMed]

Maes, M.L.; Fixen, D.R.; Linnebur, S.A. Adverse effects of proton-pump inhibitor use in older
adults: A review of the evidence. Ther. Adv. Drug Saf. 2017,8, 273-297. [CrossRef] [PubMed]
Pension, J.; Wormsley, K.G. Adverse reactions and interactions with H2-receptor antagonists. Med.
Toxicol.1986,1, 192-216. [CrossRef]

Maton, P.N.; Burton, M.E. Antacids revisited: A review of their clinical pharmacology and
recommendedtherapeutic use. Drugs 1999,57, 855-870. [CrossRef] [PubMed]

Mizokami, Y.; Oda, K.; Funao, N.; Nishimura, A.; Soen, S.; Kawai, T.; Ashida, K.; Sugano, K.
Vonoprazanprevents ulcer recurrence during long-term NSAID therapy: Randomised, lansoprazole-
controllednon-inferiority and single-blind extension study. Gut 2018,67, 1042—-1051. [CrossRef]
Yamasaki, A.; Yoshio, T.; Muramatsu, Y.; Horiuchi, Y.; Ishiyama, A.; Hirasawa, T.; Tsuchida, T.;
Sasaki, Y.;Fujisaki, J. Vonoprazan is superior to rabeprazole for healing endoscopic submucosal
dissection: Inducedulcers. Digestion 2018,97, 170-176. [CrossRef] [PubMed]

Kawai, T.; Oda, K.; Funao, N.; Nishimura, A.; Matsumoto, Y.; Mizokami, Y.; Ashida, K.; Sugano,
K.Vonoprazan prevents low-dose aspirin-associated ulcer recurrence: Randomised phase 3 study.
Gut2018,67,1033-1041. [CrossRef]

Kagawa, T.; lwamuro, M.; Ishikawa, S.; Ishida, M.; Kuraoka, S.; Sasaki, K.; Sakakihara, I.;
Izumikawa, K.;Yamamoto, K.; Takahashi, S.; et al. Vonoprazan prevents bleeding from endoscopic
submucosaldissection-induced gastric ulcers. Aliment. Pharmacol. Ther. 2016,44, 583-591.
[CrossRef]

Tsuchiya, |l.; Kato, Y.; Tanida, E.; Masui, Y.; Kato, S.; Nakajima, A.; lzumi, M. Effect of
vonoprazanonthe treatment of artificial gastric ulcers after endoscopic submucosal dissection:
Prospective randomizedcontrolled trial. Dig. Endosc. 2017,29, 576-583. [CrossRef]

Marks, I.N. Sucralfate-safety and side effects. Scand. J. Gastroenterol. Suppl. 1991,26, 36-42.
[CrossRef]

IJFMR22061044 Volume 4, Issue 6, November-December 2022 9



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.iifmr.com e Email: editor@ijfmr.com

31. Aubert, J.; Bejan-Angoulvant, T.; Jonville-Bera, A.P. [pharmacology of misoprostol
(pharmacokinetic data,adverse effects and teratogenic effects)]. J. Gynecol. Obstet. Biol. Reprod.
(Paris)2014,43, 114-122. [CrossRef]

32.Li H.Q., Xu C., Li H.S,, Xiao Z.P., Shi L., Zhu H.L. Metronidazole-flavonoid derivatives as anti-
Helicobacter pylori agents with potent inhibitory activity against HPE-induced interleukin-8
production by AGS cells. ChemMedChem. 2007;2:1361-1369. doi: 10.1002/cmdc.200700097.
[PubMed] [CrossRef] [Google Scholar].

33. GnanapandithanK,Sharma A, Mesenteric Vasculitis 2020 Jan; [PubMed PMID: 31536217].

IJFMR22061044 Volume 4, Issue 6, November-December 2022 10



https://www.ijfmr.com/

