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ABSTRACT

The present study confirms the antiulcer activity of Phyllanthus reticulatus as it produced significant antiulcer property by their anti-secretory, cytoprotective and
proton pump inhibitory properties. Further studies are needed to isolate the chemical moiety responsible for the antiulcer activity of this extract. Peptic ulcer is one
of the most common gastrointestinal diseases. The exact causes of peptic ulcer disease are not known but it may be result from an imbalance between acid-pepsin
secretion and mucosal defense factors. Peptic ulcer disease occurs mainly due to consumption of NSAIDs, infection by H. pylori, stress or due to pathological
condition such as Zollinger—Ellison Syndrome. MurrayaKoenigii commonly known as ‘meethi Neem’ in Hindi, belong to family Rataceae, is an aromatic deciduous
shrub or a small tree up to 6m in height found throughout India. It commonly occurs in foothills of Himalaya, Assam, Skim, Kerala, Tamil Naidu, Andra Pradesh,
and Maharashtra. On phytochemical investigation researcher claimed that leave of MurrayaKoenigii found to contain alkaloids, volatile oil, gycozoline, xanthotoxin,
and sesquiterpenes. The leaf has been found to show antioxidant activity, hypoglycaemic activity, antibacterial activity, anti- dysentery, and act as a hepatoprotective
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1. INTRODUCTION

Peptic ulcer is basically an inflamed break in the mucus membrane lining the alimentary tract. It is an excoriated area of stomach caused principally by
the digestive action of gastric juice, upper small intestinal secretions. Prolonged use of non-steroidal anti-inflammatory drugs (NSAIDs) and Helicobacter
pylori infection are two major factors that can disrupt the mucosal resistance. The incidence of duodenal ulcers has dropped significantly during the last
few decades, while the incidence of gastric ulcers has shown a small increase in recent years, which is mainly caused by the widespread use of NSAIDs.
The two most important developments associated with the overall decreased rats of peptic ulcer disease are the discovery of affective and potent acid
suppressants and the identification of H. pylori as the main causative agent. In essence, as the infectious cause of gastric ulceration is being successfully
fought, a higher percentage of the U.S. population is succumbing to gastritis and ulceration from the chronic consumption of medication, primarily
NSAIDs.

Stress is an adaptive physiological response to disruption of body’s internal homeostasis. Excessive stress can induce organ injury or contribute to
diseases, such as gastric ulcers, hypertension, diabetes, and cancer. Stress-induced gastric ulceration is a typical example of stress-associated organ
injuries. Acute gastric mucosal injury is a serious clinical problem worldwide. Since the development of gastric lesions during restraint stress was
significantly enhanced by exposure to water immersion. The rise in acid secretion may be an important aggravating factor in the process of ulceration
during water immersion. The use of herbal medicine has become increasingly popular worldwide and medicinal plants are believed to be an important
source of new chemical substances with potential therapeutic effects. Recently, it has also been reported that many traditional Asian herbal remedies act
on gastro-intestinal diseases.

The use of nonsteroidal anti-inflammatory drugs (NSAIDs), aspirin, has been expanded to include the prophylaxis of cardiovascular and cerebrovascular
diseases. However, treatment with low dose aspirin may be toxic to the gastrointestinal tract. NSAIDs including aspirin are known to induce gastric
mucosal damage and delay ulcer healing, most likely by inhibiting cyclooxygenase (COX) activity and reducing gastric PG levels. Angiogenesis, a
phenomenon involving the formation of new vessels from the pre-existing microvasculature, is an essential component of the recovery from ischemic
conditions, and it is mainly regulated by angiogenic growth factor such as vascular endothelial growth factor (VEGF)-A. The healing of gastric ulcer is
highly dependent on angiogenesis. VEGF has been suggested to play an important role in gastric ulcer healing.

A large number of spices and herbs have been evaluated by various researchers for their antiulcer effects to achieve a favorable outcome. Large numbers
of medicinal plants and dietary nutrients have been shown to possess gastro-protective activities such as Aloe, Terminalia Chebula, VetiveriaZiziinoides,
Ginseng, Capsicum etc.Despite being one of the well-known medicinal plants used in Indian traditional medicine to treat several ailments, studies
pertaining to the pharmacologicalproperties of some medicinal plants are very scarce.
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Since ancient times, plants and plants derivedproducts have been used in folklores around the world for the treatment of several ailments and diseases.
Nowadays, herbal medicine is becoming a viable alternative treatment over the commercially available synthetic drugs on Peptic ulcer
management/treatment. This is premised on its lower cost, perceived effectiveness, availability as well as little or no adverse effects. A number of these
herbal remedies have demonstrated gastroprotective properties and have been used in the treatment of Peptic ulcer, digestive disorders, and other related
ailments for several centuries.

Ulcer is one of the most common diseases affecting throughout the world population. The allopathic treatment of ulcer adversely affects the health by
causing harmful side effects. Currently, many herbal plants and secondary metabolites have been used for the ulcer treatment. In the present review, many
herbal plants, and their parts (root, rhizome, bark, leaves and fruits) have been listed in the table are currently being used for ulcer treatment. Recently,
medicinal plants have emerged as efficacious, safe, and widely available alternative therapies for peptic ulcer disease. The aim of this review was to study
the medicinal plants and phytochemicals, which have been used for peptic ulcer disease treatment to evaluate the potential role of natural compounds to
develop herbal remedies for peptic ulcer disease.

Phyllanthus reticulates, family Euphorbiaceae is a climbing shrub which grows all over India.lt is a monoecious scandent shrub or small bushy tree having
height 8 to 10 ft.Fruits are depressed-globose berry, up to 7 mm in diameter, usually bluish-black when ripe with dark purplish pulp.The plants of this
genus were reported to contain lignans, flavonoids, triterpenoids, alkaloids, polyphenolic compounds.Flavonoids and polyphenolic compounds have a
potential role in the prevention of various diseases through their antioxidant activity. The plant is used for a variety of ailments, including smallpox,
syphilis, asthma, diarrhea, and bleeding from gums.Moreover, it is also claimed the plant has anti-diabetic activity in tribal area.This plant also showed
hypotensive, hypocholesterolemia effectsand its folkloric use in gastric complaints including colic, constipation etc.

CLASSIFICATION:
A. By region/area:

Duodenum (called duodenal ulcer)
Esophagus (called esophageal ulcer)
Stomach (called gastric ulcer)
Meckel’s diverticulum

el s

B. Modified Johnson classification of peptic ulcers:

e  Type I: Ulcer along the body of the stomach, most often along the lesser curve at incisura angularis along the locus minor is resistant. Not
associated with acid hypersecretion.

e Type II: Ulcer in the body in combination with duodenal ulcers. Associated with acid over secretion.

e Type IlI: In the pyloric channel within 3 cm of pylorus. Associated with acid over secretion.

e Type IV: Proximal gastroesophageal ulcer.

e  Type V: Can occur throughout the stomach associated with chronic use of NSAIDs (such as aspirin).

2. MATERIAL AND METHOD

2.1 Plant Selection-

Drug discovery from medicinal plant includes numerous fields of inquiry &use various method of analysis. According to the intensive literature
survey,Phyllanthusretuculatuswas used for the present study.

In the traditional system of medicine, the plant is used as a remedy of gastrointestinal disorders. The ethanol-induced gastric ulcer model is widely used
to evaluate the gastric cytoprotective effect of plant extract against ingested irritants. The medicinal plants signify a massive basin of potential
phytoconstituents that could be valuable as a substitute to allopathic drugs or considered as an analogue in drug development. Phyllanthus reticulatus.
(Euphorbiaceae) is generally used in traditional medicine to treat ulcer and inflammation.The present study confirms the antiulcer activity of Phyllanthus
reticulatus as it produced significant antiulcer property by their anti-secretory, cytoprotective and proton pump inhibitory properties. Further studies are
needed to isolate the chemical moiety responsible for the antiulcer activity of this extract.

Phyllanthus emblica L. (Phyllanthaceae) is an important medicinal and edible plant distributed across tropical and subtropical regions and has been listed
as one of the three health-related plants to be promoted for planting around the world by the World Health Organization. From an ecological perspective,
the tree is extremely resistant to drought and barren environments and can be used as a pioneer tree to establish forests on barren hills. The focus of recent
research has been on the biochemistry and pharmacology of Phyllanthus. emblica.

Phyllanthus (Euphorbiaceae) species are traditionally well-known for their medicinal properties including hepatoprotective activity. The plant has a long
history of use in traditional medicine. Various parts of the plant have been shown to contain tannins, which are partly responsible for its medicinal and
dyeing properties:

e A number of triterpenoids have been isolated from the stems and leaves, including sitosterol, friedelin and betulinic acid.
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e  The stem bark contains pentacosane, 21-a-hydroxyfriedelan-3-one, taraxerol and lupene-24-diol.

e  Petroleumether and ethanol extracts of the leaves have shown hypoglycaemic effects.

e  An ethanolic extract of the stem bark showed in-vitro antiviral properties against polio and measles viruses, and antitumor activity.

. Extracts of the leaves have shown promising antiplasmodial activity against chloroquine-resistant and -sensitive malaria parasites.

. Sap from the stem is blown into the eyes to cure soreness.

o Asoup made of the leaves, boiled with palm fruits, is given to women after child-birth.

e  The powdered leaves are combined with cubebs and camphor then made into tablets that can be sucked in order to treat bleeding gums.

e  The powdered leaf is used externally for topical application to sores, including venereal sores, burns, suppurations and skin-chafes.

e  The mashed leaves are rubbed over the body of a malaria patient.

e  The leaves and bark are reputed to be diuretic and cooling.

e  Theroot is purgative and has a variety of uses.

e  Adecoction is used in the treatment of hookworm, whilst water in which the root has been boiled is taken as a male aphrodisiac, to increase
fertility, to treat headache, for dysmenorrhoea, for hard abscesses.

e  Adecoction of the root, combined with the leaf-sap, is used as an antispastic.

e  The plant is considered a remedy for anaemia and intestinal haemorrhage.

2.2 Collection and identification-

Thebark of Phyllanthus reticulatuswas purchased from Botanical Garden of M.G. Science, Ahmedabad (GJ) and the plant samples were authenticated by
Dr. S.N. Dwivedi, A.P.S. University Rewa.

2.3 Preparation of extracts

Fresh barks were collected and dried in shade at room temperature. The dried bark was coarse powdered, and the powder was packed in to Soxhlet column
and extracted successfully with 70% ethanol at60°C.The extracts were concentrated by using rotary flash evaporator under reduced pressure. The dried
extracts were stored in air container in refrigerator below 100C.

e  The solutions of ethanolic extract were prepared using distilled water.
e The ethanolic extract of bark of Phyllanthus reticulatus was subjected to the following studies

1. Preliminary phytochemical screening.
2. Antiulcer activity: Aspirin induced ulcer model.

2.4 Preliminary phytochemical screening

The preliminary phytochemical investigation was carried out for the ethanolic extractof Phyllanthus reticulatus for the detection of various
phytoconstituents. Tests for the presence of common phytochemicals were carried out by following standard methods as described in practical
pharmacognosy by K.R. Khandelwal.

2.5 Animals used

WistarAlbino rats weighing 150-200 g of either sex were used in the present study. The animals were allowed for acclimatization for ten days under
laboratory conditions. They were housed in polypropylene cages and maintained at 270C+20C, relative humidity 65+10% under 12 hrs light/dark cycles.
The animals were fed with rodent pellet diet and water ad libitum. The study protocol was approved from the Institutional Animal Ethics Committee
(IAEC) of SVCP.

2.6 Anti-ulcer activity:Aspirin induced ulcer model

Albino rats of either sex weighing between 150-200 g were selected and divided into 5 groups.
Group | — Vehicle Control

Group Il — Negative Control (Aspirin 200 mg/kg)

Group Il — Standard (omeprazole 8 mg/kg p.o.)+ Aspirin

Group IV — Ethanolic extract of Phyllanthus reticulatus 200 mg/kg p.o. + Aspirin

Group V - Ethanolic extract of Phyllanthus reticulatus 400 mg/kg p.o. + Aspirin

Food was withdrawn for 24 hrs before the experiments and water was allowed aspirin 200mg/kg b.w. was administered to produce ulcers. The test drugs
were administered orally 30 minutes prior to omeprazole challenge. After 4 hrs animals were sacrificed, stomach dissected out for scoring ulcer index by
histopathology.
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The ulcer scoring done as below:

Ulcer Description

Score

0 Normal colored

0.5 Red coloration

1 Spot ulcers

1.5 Haemorrhagic streaks

2 Ulcers > 3 mm but <5 mm
3 Ulcer > 5 mm

Mean ulcer score for each animal is expressed as ulcer index.
2.7 The percentage protection was calculated using the formula

Percentage protection = 1 % x 100

Where,

Ut = ulcer index of treated group

Uc = ulcer index of control group.

The result was expressed as mean SEM and subjected to statistical analysis Using ANOVA followed by Turkey Kramer test.

2.8 Determination of free acidity and total acidity

1 ml of gastric juice was pipette out into 100 ml conical flask, added 2-3 drops of topfer’s reagent and titrated 0.01 N sodium hydroxide until all traces
of red colour disappears and the colour of the solution turns to yellowish orange. The volume of the alkali added was noted. This volume corresponds to
free acidity. Then 2-3 drops of phenolphthalein solution were added, and titration was continued until a definite red tinge reappears. Again, the total
volume of alkali added was noted. The volume corresponds to total acidity. The results are tabulated in

Acidity was calculated by using the formula

Volume of NaOH x Normality of NaOH x 100
0.1

Acidity= meq/L/100gm

3. RESULTS AND DISCUSSION
Effect of ethanolic extract of Phyllanthus reticulatus. (Twice daily for 5 days) on aspirin-induced gastric ulcers:

The ethanolic extract of Phyllanthusreculatuswas administered to various groups, orally, twice daily for 5 days and experiment were carried out on 18-
24 hrs fasted rats on 6th day. Ulcer were scored and analysed as described earlier. The result indicated a dose dependent anti ulcerogenic activity from
21.1+ 1.6 mm2/rat aspirin induced gastric ulcer to 2.0 + 0.6 mm2/rat (p<0.001)Phyllanthusreticulates (400mg). The present study of ethanolic extract of
Phyllanthus reticulatus was effective in synthetic NSAIDs like aspirin causes mucosal damage by interfering with prostaglandin synthesis, enhance acid
secretion, increase back diffusion of H+ ions, and breaking of the mucosal barrier.

A. Gastric lesion induced by azpirin B. Abzence of gaztric lezion in omeprazoleSmg/kg doze
at 200mg/'ke dose
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B. Inhibition in gastric lesion at 400mg'kg

Fig. 1: Open excised stomach in aspirin induced gastric ulcer in rat

D. Vehicle control

D. Inhibition in gaztric lesions at 200mg’kg

Table 1: Effect of ethanolic extract of Phyllanthus reticulatus (Twice daily for five days) on Aspirin - Induced Gastric ulcers.

Group Treatment Dose Ulcer Index (mm?rat) | % Protection
(mg/kg)
| Aspirin 200 21.1+16 -
1l Vehicle control 200 16 +0.92 -
11 PRC extract + Aspirin 200 6.1+1.0° 69.21
Standard (Omeprazole) + Aspirin
W 8 16+0.2 92.26
\Y PRC extract + Aspirin 400 2+0.37 70.73
Value is mean + Y’ for 6 rats.
a= p<0.05 compared to respective pylorus Aspirin group.
b= p>0.001 compared to respective pylorus Aspirin group.
Aspirin Induced Gastric Ulcers Model
= 211
b4 20
=
= 15
-
<
=] 10 61
0 (N— —
Aspirin Vehicle control PRC extract PRC extract Standard (8mg/kg)
(200mg/kg) (400mg/kg)
Groups

Trend. 1: Effect of ethanolic extract of Phiyllanthus reticulates againstaspirin-induced gastric ulcer
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4. CONCLUSION

The present study confirms the antiulcer activity of Phyllanthus reticulatus. Further studies are needed to isolate the chemical moiety responsible for the
antiulcer activity of this extract.

According to the old hypothesis, acid secretion was thought to be the sole cause of ulcer formation and reduction in acid secretion was thought to be the
major approach towards therapy. However, in the light of recent evidence this concept has changed. Now, treatment of ulcer mainly targets the potentiation
of the defensive system along with lowering of acid secretion. Chemical substances derived from plants have been used to treat human diseases since the
dawn of medicine. Roughly 50% of new chemical entities introduced during the past two decades are from natural products. Recent technological
advances have renewed interest in natural products in the drug discovery. Therefore, efforts should be directed towards isolation and characterization of
the active principals and elucidation of the relationship between structure and activity furthermore, detailed analysis of the active constituents of natural
drugs should be directed towards clinical relevance. Although the clinical efficacy of this extract is reported by traditional practices, they have not been
scientifically validated. Ayurveda, the oldest medicinal system in the world provides leads to find therapeutically useful compounds from plants.
Therefore, ayurvedic knowledge supported by modern science is necessary to isolate, characterized and standardize the active constituents from herbal
source. This combination of traditional and modern knowledge can produce better anti-ulcer drug with fewer side effects. Herbs are widely available in
India and other countries. The wide spectrum makes them attractive candidates for further research. Plant showed significant antiulcer activity which is
evident by the data obtained.

Phyllanthus reticulatus a tremendous potential deserves a special attention of the scientific fraternity emerge as a milestone for medical science of this
millennium due to its safety profile and can be a potent natural and safe alternative to conventional antiulcer treatment.However,there is a shortage of
clinical trial regarding its potency and efficacy.

Acknowledgements
I am thankful to Swami Vivekanand College of Pharmacy, Indore,and itsstaff for supporting during my study.

References

1.  Alimboyoguen AG, Castro-Cruz KAD, Fidel EM, Shen CC, and Tsai PW. (2022). Chemical Constituents of Phyllanthus acidus (L.) Skeels.
Indian Journal of Pharmaceutical Education and Research. 56(2):455-460, doi:10.5530/ijper.56.2.66.

2. Tsakem B, Eckhardt P, TchuenguemRT, and Ponou BK. (2022). Muellerilactone and other bioactive constituents of Phyllanthus muellerianus
(kuntze) exell. Biochemical Systematics and Ecology. 101:104397, doi: 10.1016/j.bse.2022.104397.

3. Dharshini RS and Poonkothai M. (2021).Nano-decolorization of methylene blue by Phyllanthus reticulatus iron nanoparticles. Nature public
health emergency collection. 1-11. doi: 10.1007/s13204-021-02002-3.

4. ShinJK, Park JH, Kim KS, Kang TH, and Kim HS. (2020). Antiulcer Activity of Steamed Ginger Extract against Ethanol/HCI-Induced Gastric
Mucosal Injury in Rats. Molecules journal.25(20):4663.

5. Park CH, Son HU,Son M, andLee SH. (2011). Protective effect of Acer mono Max. sap on water immersion restraint stress-induced gastric
ulceration. Exp Ther Med. 2(5):843-848.

6.  EstakhrJ, Sanchooli N, NajafiSh, and Javdan N. (2011). N. Anti-inflammatory activity of ethanolic extract of Physalisalkekengi. Res J Pharm
Biol Chem Sci; 2(3):421-425.

7. Paris HS, Daunay MC, and Janick J. (2011) Occidental diffusion of cucumber (Cucumis sativus) 500-1300 CE: two routes to Europe. Annals
of Botany; 1-10.

8.  Patil MV, Kandhare A, and Bhise SD. (2011) Pharmacological evaluation of ameliorative effect of aqueous extract of Cucumis sativus L. fruit
formulation on wound healing in Wistar rats. Chron Young Sci; 2:207-213.

9.  Gill NS, Bajwa J, Sharma P, Dhiman K, Sood S, and Sharma PD et al. (2011). Evaluation of antioxidant and antiulcer activity of traditionally
consumed Cucumis melo seeds. J Pharmaco Toxicology; 6:82-89.

10. lyer D. and Uma D.P. (2009). Effect of MurrayaKoenigii (L) on radiation induced rate of lipid peroxidation in Swiss albino mice. Indian
Drugs 46 (2): 160.

11. Pande MS, Gupta SP, and Pathak A. (2009). Hepatoprotective Activity of MurrayaKoenigii Linn Bark. Journal of Herbal Medicine and
Toxicology 3(1): 69-71.

12. Zachariah SM, Muthumani P, Ramaseshu KV. (2009). Photochemistry and Antimicrobial screening of stem bark of murrayakoenigii (Linn)
spreng. The Internet Journal of Pharmacology 6(2).

13.  Tripathi KD. (2009) Gastrointestinal Drugs. Essentials of medical pharmacology Edn 6, Jaypee India. 627-638.

14. Mohammed A, Jairam R., Santosh HY/, and Nagashruthi MN. (2008). Antiulcer activity of acidophilus carnosus leaf extracts in pylorus ligation
rats. Indian Drugs 45 (12): 979.

15. Anwar F, Latif S, Ashraf M, and Gilani AH (2007). Moringa oleifera: a food plant with multiple medicinal uses. Phytotherapy Research, 21,
pp. 17-25.

16. Yeboah M, Xuehao C, Feng CR, Liang G, and Gu M. (2007) A genetic linkage map of cucumber (Cucumis sativus L) combining SRAP and
ISSR markers. African Journal of Biotechnology; 6(24):2784-2791.

17. Adebajo, A.C., Ayoola, O.F., lwalewa, E.O., Akindahunsi, A.A., Omisore, N.O., Adewunmi, C.0. and Adenowo. (2006). Anti-trichomonal,
biochemical and toxicological activities of methanolic extract and some carbazole alkaloids isolated from the leaves of Murrayakoenigii
growing in Nigeria. T.K. phytomedicine, 13 (4):246.

18. Dandiya PC, and Kulkarni SK. (2005). Introduction to Pharmacology. Vallabh Prakashan, New Delhi, pp. 247.



International Journal of Research Publication and Reviews, Vol 3, no 7, pp 3433-3439, July 2022 3439

19.

20.
21.

22.

23.

24,

25.

26.
27.

Schmeda-Hirschmann G, and Yesilada E. (2005) Traditional medicine and gastroprotective crude drugs. Journal of Ethnopharmacology.
100:61-66.

Udaykumar P. (2005). Textbook of medical Pharmacology, CBS publishers, New Delhi, pp. 317.

Pellegrini N, Serafini M, Colombi B, RioDD, Salvatore S, and Bianchi M. (2003). Total antioxidant capacity of plant foods, beverages and
oils consumed in Italy assessed by three different in vitro assays. Pp: 133:2812-2819.

Gupta RK, Kesari AN, and Watal G. (2005). Hypoglycemic effect of MurrayaKoenigii on normal and all nondiabetic rabbits. Journal of
Ethnopharmacology 97(2): 247-251.

Chu YF, Sun J, Wu X, and Liu RH. (2002) Antioxidant and antiproliferative activities of common vegetables. J Agric Food Chem; 50(23):
6910-6916.

KintziosSE. (2002). Profile of the multifaceted prince of the herbs. Oregano the genera Origanum and Lippia. Taylor & Francis, London. PP:
3-8

Villasenor IM, Simon MK, and Villanueva AM (2002). Comparative potencies of nutraceuticals in chemically induced skin tumour prevention.
Nutr Cancer; 44(1):66-70.

BhattacharjeeSK. (2001). Handbook of Medicinal Plant. Pointer publishers, Jaipur, pp.230.

TachibanaY, KikuzakiH, Lajis NH, and Nakatani N. (2001). N. Journal of Agriculture and Food Chemistry, 49(11): 5589.



