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Abstract:

Peptic ulcer disease (PUD) is the most common gastrointestinal condition in the world, with
significant death and morbidity rates. The many adverse effects of antiulcer drugs now
available on the market include hypersensitivity, arrhythmia, impotence, gynecomastia,
haematological abnormalities, and renal disease. Traditional medicine accounts for a
substantial part of primary healthcare worldwide. On the crude extract of Ficus racemosa, a
number of qualitative and quantitative investigations were carried out in order to determine the
presence of characteristic phytochemical components. The present research looked at different
solvents' potential to cure ulcers. Leaf extract from Ficus racemosa Linn. in albino rats. To
measure antiulcer activity, the ethanol-induced stomach ulcer, free and total acidity, and
pylorus-ligated ulcer techniques were also applied. Using the soxhlet extraction technique, the
leaves of Ficus racemosa were progressively extracted with petroleum ether (60-80 C),
chloroform, ethyl acetate, Petroleum ether, ethanol, methanol, and water. They were evaluated
for consistency in colour, phytochemical content, phytoconstituents such glycosides, saponins,
and phytosterols, and yield percentage. Early studies on the different extracts revealed the
presence of flavonoids, phenols, steroids, and terpenoids all in favourable results. The results
of fractionation tests showed that the methanol fraction had the highest antiulcer effectiveness
and the chloroform fraction had the lowest efficacy. Due to their antiulcer effect and safety
profile, the leaves of Ficus racemosa may be a viable option for treating PUD in individuals.
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INTRODUCTION

Peptic ulcer disease (PUD) is the most prevalent gastrointestinal disorder worldwide associated
with high mortality and morbidity [1].It is a disease of the gastrointestinal tract (GIT), which
includes both gastric and duodenal ulcers and it is characterized by an imbalance between
offensive (pepsin, gastric acid, and Helicobacter pylori) and defensive factors like
prostaglandins, bicarbonate, mucin growth factor and nitric oxide [2, 3]. The frequency of H.
pylori infection is significant and contributes to the increase in the PUD morbidity and
mortality [4].It is also a major reason for hospitalization all over the world [5]and
approximately 301,400 people were died in 2013 worldwide [6, 7]. Patient undergone PUD
surgery in Sub-Saharan Africa revealed that 86% had duodenal ulcer, while the remaining 14%
had gastric ulcers.Perforation (355), bleeding (7%), obstruction (30%), and chronic cases
(28%) were the major complications that require surgery, and the overall fatality rate was 5.7%
[8]. The common etiologic factors for the PUD were H. pyloriand by the use of Nonsteroidal
anti-inflammatory drugs (NSAIDs)[9, 10]. Other risk factor included stress, tobacco use,
alcohol consumption, Zollinger Ellison syndrome, and age-related decline in prostaglandin
level were also reported [11]. Anti-ulcer drugs that are used currently for the management of
PUD cause adverse drug reaction such as hypersensitivity, arrhythmia, impotency,
gynecomastia, hematopoietic changes, and kidney diseases [10,12] and these drugs also lead
significant drug- drug interactions, that could limit their potential use [13, 14]. Many medicinal
plants and their secondary metabolites are known to possess anti-ulcer activity. Croton family
was important source of ingredients for the therapeutic management of PUD worldwide. An
active constituent Plaunotol was found and isolated from the Croton stellatopilosus stem, bark
and /or leaf.Plaunotol induces PGE2 as well as it helps to eradicate H. pylori bacteria, and used
as a cytoprotective antiulcer agent.Plaunotol was found to be more effective when combined
with clarithromycin and a proton pump inhibitor than other combination for H.pylori induced
PUD [15-17].

Traditional medicine plays an important role in providing health care around the world and
used by 75-80% of the people in developing countries due to its cultural acceptability,
compatibility with the human body, and lack of side effects [10]. In Ayurveda system of
medicine the Ayurvedic practitioners used the leaves and root of Ficus racemosa Linn to treat
a variety of ailments, including syphilitic or other inflammatory ulcers [18-20].

However, there is currently no scientific evidence to support the above mentioned traditional
claims, As a result, the current study was designed to look into the anti-ulcer activity of
Ethanolic Extract of leaves Ficus racemosa Linn leaves in albino rats.

METHODS AND MATERIALS
Chemicals and drugs

Glacial acetic acid (Sigma -Aldrich Chemie, Steinheim, Germany), benzene (Nice Laboratory
Reagent, Kerala, India), chloroform (Super TeK chemicals, Uttar Pradesh, India),ethanol
(Indenta Chemicals, Mumbai, India), lead acetate trihydrate (Guangdong Chemical Reagent
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Engineering, People’s Republic of China), methanol (Nice Chemicals, Kochi, India), sucralfate
(Moraceae Pharmaceuticals Pvt. Ltd, Lucknow, India). All other ingredients were used of
analytical grade.

Experimental animals

For this study, healthy adult Wistar albino rats of either sex were chosen at random. The said
rats were issued for study from Shri Ramnath Singh Institute of Pharmaceutical Science &
Technology, Sitholi, Gwalior (M.P.).For the experiments, 160-200 g, 12 to 16 week old rats
were used. The rats were kept in a plastic box cage with 12/12 h light/dark cycle at 19-25 °C
in a standard environment and the rats were given free access to standard pellet feed and water.
The investigation was conducted in accordance with the recommendations of the OECD and
the National Research Council Guide for the care and use of Laboratory Animals [21-22]. The
Department of Pharmacology’s Research Review Committee also granted their approval.

Collection and authentication of plant

The leaves of Ficus racemosa were collected locally during the month of February from Sa
Sitholi, Gwalior (M.P.). Herbarium file of plant part was prepared and authenticated by
Professor, Department of Botany, Rajiv Gandhi Proudyogiki Vishwavidyalaya, Bhopal (M.P.).

Drying and size reduction of plant material

The leaves of Ficus racemosa were dried under shade in the laboratory. It was pulverized into
a coarse powder. To preserve uniformity, the coarse powder of leaves was sieved No.18 and
stored in a cool, dry place.

Extraction of Leaves.

Extraction of plants was continued by the approach of Soxhlation (Jensen, 1914). Soxhlet
apparatus was used for the extraction by using ethyl alcohol as solvent. A 100 g of coarsely
dried powdered leaves were Soxhlet using petroleum ether for the principle of defatting for 48
h. The obtained powder was dried under a hot air oven at 40-50°C and soxhlation was
continued using ethyl alcohol at 60—80°C for 72 h. After extraction, petroleum ether was used
for defatting of waxy materials. After completion of soxhlation, the extract was dried at room
temperature for 5 days to obtain a dried extract. The leaves were processed by same way using
different solvent like; Chloroform, Petroleum ether and methanol etc.

Phytochemical analysis of crude extract

The obtained dried crude extract of F. racemosa was subjected to various qualitative and
quantitative tests to detect the existence of common phytochemical constituents. All the
chemicals and reagents used in phytochemical testing were of analytical grade [23].

Experimental design for Leaves of Ficus racemosa Linn.
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Experimental design for Leaves of Ficusracemosa Linn. Albino rats of either sex weighing a
range between (150-200gms) were divided into different-different groups of animal, and kept
six-six animals in each group.

Group 1: Normal control six animals treated with, 1% Tween 80 treated animals.
Group 2: Disease control rats, being treated with etahnol (1 ml/200 gm, p.o.)

Group 3: One group of total six animals with standard drug, Omeprazole (20 mg/kg, p.o.)
Group

4: Treated with Pet. Ether extract of F. R.-L (200 mg/kg body weight)

Group 5: Treated with Petroleum ether extracts of F. R.-L (400 mg/kg body weight)
Group 6: Animals treated with chloroform extracts of F. R.-L (200 mg/kg body weight).
Group 7: Treated with chloroform extracts of F.R.-L (400 mg/kg body weight)
Group 8: Treated with ethyl acetate of F. R.-L (200 mg/kg body weight)

Group 9: Ethyl acetate extract of F. R.-L, treated with 400 mg/kg, b.w.

Group 10: Ethanolic extract of F. R.-L, treated with 200 mg/kg, b.w.

Group 11: Treated with ethanolic extracts of F. R.-L (400 mg/kg body weight).
Group 12: Treated with methanolic extracts of F. R.-L (200 mg/kg body weight).
Group 13: Treated with methanolic extracts of F. R.-L (400 mg/kg body weight)
Group 14: Aqu. Extract of F.R.-L, treated with 200 mg/kg, b.w.

Group 15: Aqueous extract of FR-L, treated with 400 mg/kg b.w.

Evaluation of Antiulcer Activity of leaves of Ficus racemosa.

a. Ethanol Induced Gastric Ulcer

Gastric ulcer was induced by administration of 96% ethanol (5 mL/kg, po). One hour after
ethanol instillation, the animals were anesthetized with intraperitoneal administration of
ketamine (50 mg/kg) and xylazine (10 mg/kg). The stomachs were dissected and opened along
greater curvature for evaluating the number and the length of gastric lesions. A portion of the
stomach was dissected and was subsequently homogenized in cold potassium phosphate buffer
(0.05 M, pH 7.4). The homogenate was centrifuged at 5000 rpm for 10 min. The supernatant
was stored at —80 °C until measurement of malondialdehyde and nitric oxide [24]. Ulcer index
and % ulcer protection were calculated.

b. Determination of free acidity and total acidity
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One milliliter of gastric juice was pipetted into a 100 ml conical flask, two or three drops of
Topfer’s reagent were added and this was titrated with 0.01 N sodium hydroxide until all traces
of red color disappeared and the color of the solution became yellowish-orange. The volume
of alkali added was noted. This volume corresponds to free acidity. Two or three drops of
phenolphthalein solution were added and titration was continued until a definite red tinge
appeared. The total volume of alkali added was noted [25]. The volume corresponds to total
acidity. Acidity was calculated by using the standard formula.

c. Pylorus ligated Ulcer

In this the albino rats were kept fasted in individual cages for 24 hour extract, reference drug
and control vehicle was administered 1 hour prior to pyloric ligation. Then the pre-treated
animals were anaesthetised by anaesthetic ether;A small midline incision below the xiphoid
process was used to open the abdomen. The stomach’s pyloric portion was ligated without
causing any damage to its blood vessels. The stomach was taken out gently and the abdominal
wall was sealed with interrupted sutures. The animals were deprived of water during the
postoperative period. Four hours after ligation, the stomach was dissected out and contents
were collected into clean tubes.The volume, pH and total acid content of gastric juice were
measured.The contents were centrifuged, filtered and subjected to titration for estimation of
total acidity. From the supernatant, aliquots (1 ml each) were taken for the determination of
pH, total or free acidity and pepsin activity. Each stomach was examined for lesions in the fore
stomach portion and indexed according to severity. The numbers of ulcers were counted and
scoring of ulcer was made as follows: Normal colored stomach (0), Red coloration (0.5), Spot
ulcer (1), Haemorrhagic streak (1.5), Deep ulcers (2) and Perforation (3). Mean ulcer score for
each animal was expressed as ulcer index [27]. Ulcer index (UI) was measured by using
following formula: Ul =UN + US + UP x 10—1 Where, UI (Ulcer Index); UN (Average number
of ulcers per animal); US (Average number of severity score); UP (Percentage of animals with
ulcers). The percentage inhibition of ulceration was calculated and compared with control [26-
27,29-42].

RESULTS

Determination of physicochemical parameters
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Figure 1: Physico-chemical parameters of Ficus racemosa
Determination of Moisture content

Moisture content determination is imp. not only to know excess water, but also inthe
conjunction with suitable temperature , moisture will lead to activation of enzymes,
and provide comfortable environment to proliferate living organisms. The selected plant
material studies, exhibit that, the difference of two consecutive weighing after drying
for 30 minutes and cooling for also 30 minutes in a desiccators-0.09 & 0.23 gm for
leaves and bark of Ficus racemosa.

Determination of Swelling Index

The Experimental results on selected plant material exhibited — volume occupiedby 1 gm of
plant material= 1.62, 1.45 ml for leaves.
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Figure 2: % Yield (w/w) of extracts Ficus racemosa Leaves

Phytochemical analysis of crude leaves extract

Phytochemical screening of different extract exhibited the presence of different
phytochemical.

Table 3: Preliminary Phytochemical test for different extract of Ficus racemosa

S. No. Test Pet.| Chlorof Ethyl | Ethan | Meth | Aqueo
ethe or acetate ° a us
r m I nol
1. Carbohydrate
Molish testFelling | - - - - + +
test ] ] ] ] N .
2. Glycosides
Bronteger test ) - * - + +
3. Phytosterol
Triterpinoids + + - + + -
Salkowaski test i
4. Protein +
Amino acid - - - - - -
Biuret test i ) ) ] ] ]
Ninhydrin test
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Phenolic test
Ferrictest Lead - + + + + -
Acetate test i + N N N ]
Flavonoids
Alkaline test - - + + +
Saponin
Foam test i i - + +
Mucilagelodine | - - - - -
test +
Ethanol test +
Alkaloid
Mayer test - + + - + -
Hager test ) N N ] . ]

Note: (+) ve indicates positive result, whereas (—) ve indicates negative result

Evaluation of Antiulcer activity

Table 4: Antiulcer activity of Leaves of Ficus racemosa Linn.

a. Antiulcer activity of Leaves of Ficus racemosa Linn. Ethanol Induced Ulcer.

The gastric mucosa of ethanol (1ml/200 gm b.w.) administration induced ulceration in rats of
the control group characterized by hemorrhagic gastric lesions. The methanolic extract of
leaves caused a reduction in the severity of these lesions inducedby ethanol which was
evident by a moderately significant (p<0.01) reduction in the ulcer index and an increased in
the percentage protection of ulcers when compared with the control group. Rats treated by
omeprazole that is a drug of choice as standerd, caused a reduction in the severity of these
lesions induced by ethanol which was evident by a significant (p<0.001) reduction in the ulcer
index and an increase in the percentage protection of ulcers when compared with the control

S. Treatments Mean Ulcer IndextSEM %
No. Protection
1 Normal Control 0+0 0

2 Disease Control (Ethanol Treated) 4.5+0.341 0%

3 Omeprazole Treated (20 mg/kg) 0.58+0.08*** 87.11%
4 F. R.-L(P.E)-200 mg/kg 3.25+ 0.33* 27.77%
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5 F. R.-L(P.E)--400 mg/kg 3.16+0.21* 29.77%
6 F. R.-L(Chl)--200 mg/kg) 3.51+0.22* 22%

7 F. R.-L(Chl)--400 mg/kg 3.18+0.07* 29.33%
8 F. R.-L(EA)--200 mg/kg 3.15% 0.31* 30%

9 F. R.-L(EA)--400 mg/kg 2.16+0.23* 52%

10 F. R.-L(Eth)--200 mg/kg 3.57+0.21% 20.66%
11 F. R.-L(Eth)---400 mg/kg 3.11+0.01% 30.88%
12 F. R.-L(Meth)---200 mg/kg) 2.15+ 0.23%* 52.22%
13 F. R.-L(Meth)--400 mg/kg 2.09+0.31%* 53.55%
14 F. R.-L(Aqu)-200 mg/kg 3.22+0.42* 28.44%
15 F. R.-L(Aqu)---400 mg/kg 3.10£0.02* 31.12%

Mean £ SEM in each group (n=6).*P <0.05, **P<0.01 as compared
with the control (ANOVA test)
F.R = Ficus racemosa (F.R), leaves (L), Paetroleum ether (P.E), Chloroform(chl),
Ethyl acetate (EA), Ethanol (Eth). Methanol (Meth) and Aqueous (Aqu).

b. Determination of free acidity and total acidity

Gastric juice examinations, means an amount of hydrochloric acid that is total acids or free
acids- organic and inorganic, which it consists, are find out. Gastric juice estimation in our
study/research, indicated that there was a significant (p<0.01) decreased in the free acidity (
released total acid amounts) and total acidity of the gastric juice in experimental animals,
treated with 200 mg/kg and 400mg/kg of methanolic extract of barks of Ficus racemosa
and was compared to that of, a standard drug with standar Omeprazole (20 mg/kg)d dose-
treated group (p<0.001).

Table 6.9: Effect on free acidity and total acidity

S. Gastric Free Acidity | Acidity Total
No.| Treatments Volume pH (mEq/1/1009) [mEQ/1/100g]
(ml1/100g)
1 Normal 1.01+0.089 2.3 £0.261 20.93+0.368 57.22+0.128
Control
2 Disease 4.66+0.11 1.4 £0.092 75.68+2.257 154.48+3.244
Control
3 Omeprazole | 2.18+0.079** | 4.3 £0.241** | 25.15+0.321** | 64.21+0.126**
(20mg/kg)
4 | F.R-L 3.08+0.070 | 2.13+0.017** | 56.48+0.496** | 104.25+0.862**
(Meth)-
200 mg/kg)
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5 | F.R-L
(Meth)-
--400 mg/kg)

2.65+0.28**

3.66£0.038%* | 44.130.174**

82.13+0.357**

Values are shown as mean + SEM in each group (n=6). **P<0.01, *P <0.05, compared with
the control (ANOVA test)

c. Antiulcer activity of leaves of Ficus racemosa Linn. Pylorus Ligation Induced

Ulcer

The results indicated that methanolic extract at dose levels of 200 mg/kg and 400 mg/kg
significantly decreased the ulcer index (p<0.001) which was also evidenced by significant
increase in percentage ulcer protection at both the dose levels.The percentage protection of
ulcers in the treated groups at 200 and 400 mg/kg of ethanol extract of leaves was found to be
57.97% and 67.70% respectively. Omeprazole at 20 mg/kg showed a protection index of

88.51%.
Table 6.7: Antiulcer activity of leaves of Ficus racemosa Linn.

S. Treatments Mean Ulcer % Protection

No. Index £ SEM
1 Normal Control 00 0
2 Disease Control (Ethanol Treated) 7.4+0.50*** 0%
3 Omeprazole Treated (20 mg/kg) 0.85+0.21*** 88.51%
4 F. R.-L(P.E)-200 mg/kg 6.15+ 0.33* 16.89%
5 F. R.-L(P.E)--400 mg/kg 6.09+0.21* 17.70%
6 F. R.-L(Chl)--200 mg/kg) 6.42+0.32* 13.24%
7 F. R.-L(Chl)--400 mg/kg 6.22+0.17* 15.94%
8 F. R.-L(EA)--200 mg/kg 5.13+ 0.32* 30.76%
9 F. R.-L(EA)--400 mg/kg 5.18+0.13* 30%
10 F. R.-L(Eth)--200 mg/kg 5.19+0.11* 29.86%
11 F. R.-L(Eth)---400 mg/kg 4.45+0.11* 39.86%
12 F. R.-L(Meth)---200 mg/kg) 3.11+ 0.33* 57.97%
13 F. R.-L(Meth)--400 mg/kg 2.39+0.31* 67.70%
14 F. R.-L(Aqu)-200 mg/kg 5.32+0.32* 28.10%
15 F. R.-L(Aqu)---400 mg/kg 5.30+0.25* 28.37%

Mean + SEM in each group (n=6).**P<0.01, *P <0.05compared with

the control (ANOVA test)
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DISCUSSION

The current work includes testing the leaves of Ficus racemosa for anti-ulcer efficacy using
phytochemical and pharmaceutical methods. The research project includes a thorough and
organised phytochemical analysis as well as an examination of different plant leaf extracts.
Three different experiments were conducted for this dissertation. The first section consists of
physicochemical and phytochemical analysis as well as a preliminary assessment of plant
leaves' ability to treat ulcers caused by ethanol in a pylorus ligation model.

The plant is being verified and assessed for several physicochemical characteristics, such as
ash levels, moisture content, and extractive values, among others. Inside the proximate
analysis, it was discovered that the acid insoluble ash value was less than the total ash value
and the water soluble ash value was much less than the total ash value. The extractive value of
alcohol was much higher than the extractive value of water. The leaves of Ficus racemosa were
successively extracted using the soxhlet extraction method with petroleum ether (60-80 C),
chloroform, ethyl acetate, Petroleum ether, ethanol, methanol, and water. Their colour
consistency, phytochemical assessment, phytoconstituents like glycosides, saponins, and
phytosterols were assessed, as well as the percent yield. Flavonoids, phenols, steroids, and
terpenoids all tested positively in early tests on the various extracts. Another researcher looked
into the fact that in an acute toxicity assay, no hazardous effects appeared at 2000 mg/kg body
weight following a single administration of several extracts [28, 43]. Hence, the 1/5th and
1/10th portions of 2000 mg/kg were chosen for additional research.

According to fractionation experiments, the methanol fraction had the strongest antiulcer
efficacy, while the chloroform fraction was determined to be the least effective. The leaves of
Ficus racemosa might be a promising choice for the treatment of PUD in people due to their
antiulcer action and safety profile.

STATISTICAL ANALYSIS

Information was presented as mean + S.E.M. One-way analysis of variance (ANOVA) was
used to compare the means of several groups, followed by Tukey's post hoc analysis. The cutoff
point for significance was set at P < 0.05. All statistical analyses were performed using the
Graph Pad Prism software package, version 5 (Graph Pad Software, Inc., San Diego, CA,
USA).

CONCLUSIONS

In conclusion, the current investigation supported the conventional claim of the experimental
plant by demonstrating that the leaves extract of Ficus racemosa in various solvents had strong
antiulcer action. According to fractionation experiments, the methanol fraction had the
strongest antiulcer efficacy, while the chloroform fraction was determined to be the least
effective. The leaves of Ficus racemosa might be a promising choice for the treatment of PUD
in people due to their antiulcer action and safety profile.
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