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Abstract:

The cause of ulceration in patients is mainly due to hypersecretion of gastric juice and also due to
hypersecretion of pepsin. In traditional system of medicine a number of herbal preparations have been used for
the treatment of peptic ulcers. There are various medicinal plants has been used for the treatment of
gastrointestinal disorders. In view of this, in present study we have to evaluate the anti-ulcer activity of
Canthium Dicoccum. Study was carried out, by using three methods i.e.,alcohol, paracetamol and stress
induced ulcers in rats pretreated with the doses of 250 mg/kg AQCR and ALCR, 10mg/kg Omeoprazole and 50
mg/kg Ranitidine.

To evaluate the antiulcer activity of aqueous and alcoholic extracts of Canthium Dicoccum leaves (AQCR and
ALCR) at 250 doses using different experimentally induced gastric ulcer models in rats.

Gastric ulcers were induced in rats by 80% alcohol, paracetamol and forced immersion stress induced methods.
In alcohol induced ulcer model, paracetamol induced ulcer model and stress induced model the ulcer index was
determined. Where as in stress induced ulcers stress plays an important role in ulcerogenesis.

In alcohol-induced ulcers, AQCR and ALCR were effective in reducing lesion index and increasing the gastric
mucus content. It was also effective in decreasing ulcer index in paracetamol-induced ulcers. All the results
obtained with Canthium Dicoccum were dose dependent. The results suggest that AQCR and ALCR possesses
significant and dose dependent antiulcer activity. The antiulcer activity of AQCR and ALCR can be attributed to
its cytoprotective and antisecretory action.
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INTRODUCTION:
GASTROINTESTINAL (GI) TRACT:
In order to digest food, absorb nutrients and excrete
unabsorbed waste products, the GI tract has to
perform a no.of coordinated activities and the tract
has to provide the whole body with a continual
supply of water, electrolytes and nutrients'. In order
to achieve these objects, several organs have to
integrate with each other and are regulated by
nervous rand hormonal systems, as well as the
central nervous system’. Thus for fully
understanding physiological functions of GI tract
and its various pathological states including peptic
ulcer, diarrhea and constipation, etc., a brief
description of some important headings is given
below.

1. Control and Co-ordination of GI Tract
In addition to the main function of assimilation of
food, the GI tract has to perform endocrine function
and also gut has its own integrative neuronal
network, the enteric nervous system(ENS) that
shares about the same no.of neurons as those of
spinal cord. Many of the neurotransmitters or
neuromodulators and hormones in GI tract are
peptides. The smooth muscles, blood vessels and
glands (exocrine, endocrine and pancrine) are main
elements under the neuronal and hormonal control.

a) Neuronal Control
The gut wall contains millions of enteric neurons,
which are organized into two separate plexuses
(myoenteric plexus also called Auerbach’s plexus)
in between the outer or longitudinal and the middle
or circular muscles layers and the Meissner’s
plexus (submucous plexus) on the luminal side of
the circular muscle layer. The former is continous
from the upper oesophagus to the anus while the
later is located continuosly only in small and large
intestines®*. These plexuses are interconnected and
their ganglia are innervated with preganglionic
parasympathetic fibres from vagus nerve that are
mostly chol,inergic and often excitatory. The
sympathetic fibres are mainly postganglionic which
have endings in the plexuses where they inhibit the
secretion of acetylcholine. The enteric nervous
system has not only the sympathetic and
parasympathetic neurons but also non-adrenergic
and non-cholinergic neurons that secrete
norepinephrine, acetylcholine, serotonin(5-HT),
purines and certain peptides including substance-p,
Vasoactive Intestinal Peptiode(VIP), somatostatin,
enkephalins, bombesin, cholecystokinin and
neurotensin®®. In addition, Angiotensin II may also
be secreted in its function. The sensory neurons
that respond to chemical and mechanical stimuli
are also present in enteric plexus. Therefore, both
local reflexes as well as reflexes mediated through
the celiac plexus and central nervous system (CNS)
are involved to regulate activity of GI tract. The
mucosal glands have also been found to possess
many peptides, for example gastrin”°,
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b) Hormonal Control

Gastrointestinal hormones include the peptides
synthesized by mucosal cells e.g. gastrin and
gastric inhibitory peptide (GIP). Gastric mucosa
and wall of whole GI tract release paracrine
secretions or local hormones of upper GI tract,
which stimulate secretions and  motility'°.
Neurotensin, peptide YY and enteroglucagon are
general inhibitors of the secretion and motility that
are released from ileum and colon in response to
the nutrients (chime) into distal intestine. The
glucose homeostasis is regulated by release of
insulin and glucagon from pancreas!"'%13,

Although pharmacologically impotant functions of
GI tract include gastric secretions, motility of
bowel, emesis (vomiting) and exreation of bile but
gastric secretions are more relevant to the present
work and have, therefore, been described in details
on the following :

2. Gastric Exocrine secretions
Normally human stomach secretes about 2.5 litre of
gastric juioce in 24 hours. The principle exocrine
secretions include pepsinopgens, which are
released from zymogens, or peptic or chief cells
and hydrochloric acid (HCL) in addition to the
intrinsic factor from the parietal cells. The gastric
mucosa contains many deep as well as surface
glands. Chief and parietal cells are located in the
body fundus of stomach, while glands in the
pyloric and cardiac regions secrete the mucosa.
Thus, mucus is secreted throughout the gastric
mucosa. In addition to mucus, bicarbonate ions
(HCOy") are secreted by mucus cells on the surface
of epithelium in between the gastric glands. The
gastric secretions released in response to food
involve both neuronal and humoral mechanisms.
They can be divided into two phases:

a) Qastric phase

It comprises of local neuronal reflexes in response
to chemical stimuli (mucosal receptor mediated),
eg. Effect of distension on receptors in the stomach
wall.

The presence of food in the stomach has been
found to accelerate the increase in gastric
secretions. The stretch and chemical receptors
located in the walls of stomach and mucosa are
activated. The Meissner’s plexus receives the fibres
from these receptors where their cell bodies are
located. They synapse on postganglionic
parasympathetic neurons, which innervate parietal
cells and increase the acid secretions!®!3,

b) Intestinal phase
Chemical stimuli initiate this phase in the
duodenum. The passage of food into duodenum
inhibits the gastric acid and pepsin secretions as
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well as gastric motility through neural and
hormonal  mechanisms.  Enterogastrone  (an
intestinal hormone) has been found to be mainly
responsible for inhibition of gastric secretions.
Apart from these mechanisms, the gastric
secretions are stimulated by other factors as well,
e.g. hypoglycemia, but some basal gastric secretion
occurs even in the absence of food and other
stimuli!®17-18,

3. Gastric Motility and Emptying

The fundus and upper portion of body of stomach
relax and accommodate the food upon its entry
with little increase in pressure, which is known as
“receptive relaxation”. In the lower portion of body
of stomach, motility begins which mixes and grinds
the food. The small portions of semisolid food are
then passed through the pylorus and enter intoi
duodenum. This receptive relaxation is triggered by
pharynx and oesophageal moivements and is
mediated by vagus nerve. The gastric basic
electrical rhythm is controlled by the peristaltic
waves, which initiaqte soon thereafter and sweeps
towards the pylorus. This distal stomach
contraction or “systole” lasts upto 10 seconds,
which occurs 3-4 times per minute. Therefore, the
antrum, pylorus and duodenum work apparently as
a unit. So, the contraction waves of antrum pass
down to pylorus and then duodenum in a sequence
and propelling the crushed, well-mixed and
semisolid food into the intestine'®.

Gastroduodenal Physiology:

Food after mastication is swallowed into the
stomach after passing through the oesophagus. The
stomach stores, mixes and empties the chyme into
the duodenum for digestion and absorption into the
small intestine. The secretion of HCI, pepsin,
gastrin, intrinsic factor and mucus in stomach helps
in digestion of proteins mainly. The parietal cells
are responsible for secretion of HCI and
maintenance of acidic pH of stomach ranging from
1-2 reaching up to 6-7. The gastric epithelium is
constantly exposed to acids/pepsin/bile salts in
addition to exogenous medications, bacteria and
alcohol. Thus a powerful defensive mechanism is
required. This is provided by mucus bicarbonate
layer which serves as a mucus gel impeding
diffusions of harmful substances. A net imbalance
in mucosal offensive and defensive factors play a
major role in ulcer production®’. Surface epithelial
cells provide the next line of defence including
mucus production, maintenance of pH and
bicarbonate production. Any breach in pre
epithelial barrier will cause migration of gastric
epithelial cells to help in restitution. An alkaline pH
and growth factors help in restitution. Epithelial
cell regeneration is regulated by Prostaglandins
(PG) and growth factors (GF). An adequate oxygen
and uninterrupted blood supply is essential which is
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provided by angiogenesis activated by GF. PG
plays a central role in providing this defence?'.

Pathology of Peptic ulcers:

A peptic ulcer, also known as ulcus pepticum, PUD
or peptic ulcer disease, is mucosal erosion equal to
or greater than 0.5 cm of an area in the stomach or
duodenum. As many as 80% of ulcers are
associated with Helicobacter pylori. Duodenal
ulcers are generally benign but about 4% of gastric
ulcers can be due to cancer. H. pylori was
responsible for PU and not stress or spices as was
commonly believed”?. They won a Nobel Prize in
2005 on this discovery in Stockholm.

NSAIDS are mostly used all around the world. In
the US over 100 million prescriptions are sold
yearly. Thus the drug related complications due to
NSAIDS are most common. The toxicity of
NSAIDS is due to inhibition of COX-1 isoform
resulting in ulceration. Selective COX-2 inhibitors
have an increased risk of myocardial infarctions.
Aspirin, by reducing Prostaglandins (PG), are
responsible for peptic ulcers. These drugs used in a
short period of time are not typically dangerous but
regular use can lead to gastritis?>. Other risk factors
include  cigarette  smoking and  alcohol
consumption.

Tobacco smoking leads to atherosclerosis and
vascular spasms, causing vascular insufficiency and
promoting the development of ulcers. Nicotine
increases the secretion of histamine and gastrin by
stimulating the entero chromaffin and G cells.
Spicy foods also play a minor role in the
development of peptic ulcers. O-blood groups are
also prone to ulcers.

Alcohol consumption erode the mucosal lining of
the stomach. Low doses of alcohol stimulate
hydrochloric acid secretion but high doses of
alcohol do not stimulate secretion of acid**.

Stress is a possible cause of ulcers. The Academy
of Behavioral Medicine Research concluded that
psychological factors play a significant role. Stress
might promote H. pylori infection by increase in
gastric acidic secretion?. Chronic stress was
strongly associated with an increased risk of peptic
ulcer?.

About four million people suffer from peptic ulcer
in the United States. About 3000 deaths/year are
due to PUD in the USA. A relative increase in the
incidence of duodenal ulcers is reported?’. There is
a slight male preponderance with 0.05% of GU in
males and 0.04% in females?®. The prevalence of
H. Pylori infection in Western countries roughly
matches according to age (20% at 20 years of age,
30% at 30 and 80% at 80 years). Prevalence is
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higher in the third world. The life time risk of
developing PU is 10%7%.

The gastric mucosal epithelium is continuously
exposed to potentially injurious agents such as acid,
pepsin, bile acids, food ingredients, bacterial
products, and drugs® and this exposure leads to the
widespread disease states known as gastric
ulcers®!.Incidence of gastric ulcer increased due to
stress, smoking, nutritional deficiencies and
ingestion of non-steroidal anti-inflammatory
drugs®. A positive correlation between oxidative
stress and ulcer hasbeen reported clinically, as
stress may alter factorsthat pertain to mucosal
integrity, leading to exhaustedmucosal defense
mechanisms*®’. Moreover, treatmentof peptic ulcer
is generally based on inhibition ofgastric acid
secretion by H2 antagonists and proton pump
inhibitors such as omeprazole and antimuscarinics,
as well as acid-independent treatment by sucralfate
and bismuth*. The other very promising factors
such as the mucus bicarbonate layer, prostaglandin
(PG), and growth factor. A gastric mucus
bicarbonate barrier protects approach for treating
gastric mucosal damage has been to augment
defensive the mucosa from damage caused by acid
and pepsin by acting as a blanket over the mucosal
layer which protects the epithelium from bacteria
by trapping and excreting them in feces.

Ulcer is asymptomatic gastrointestinal disorder
define as a breach in the mucosa of the alimentary
tract, which extends through the muscularis mucosa
into the submucosa or deeper. Peptic ulcer disease
(PUD) commonly occurs when the linings of
stomach (gastric ulcer (GU)) or proximal
duodenum (duodenal ulcer (DU)) are corroding by
the acid-peptic juices which are secreted by the
stomach cells®*. GU and DU may thus have quite
different causes. Formation of PUD causes by
Helicobacter pylori (H. pylori) infection, long term
and high doses uses of drugs such as nonsteroidal
anti-inflammatory drugs (NSAIDs), diseases
examples Zollinger- Ellison syndrome and
psychosocial factors such as smoking, emotional
stress and excessive alcohol consumption are also
may contribute.

Ulcer can be treated by pharmacological treatment
such as proton pump inhibitors (PPI), H2-receptor
inhibitors, antacids and antibiotics for H. pylori.
However, many side effects that may occur due to
actions of the drugs leads the peoples to find found
the alternative medications.

Efforts are being made by in search for new and
suitable therapeutic anti-ulcer agents from natural
products of plants and animal origin. Use of
bioactive compounds in treating peptic ulcer
diseases has become paramount importance.
Studies have revealed that medicinal plants contain
various classes of bioactive secondary metabolites
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such as polyphenols, tocopherols, alkaloids and
flavonoids®, and flavonoids. Particularly are
known to exhibit various pharmacological
properties like anti-carcinogenic, antimicrobial,
anti-inflammatory and anti-proliferativeeffects’’.
Parthenium hysterophorus L. an aggressive and
exotic weed of family Asteracea, at present has
occupied almost all parts of India®®. It is native to
subtropics of North and South America®® and was
accidentally introduced in subcontinent in 1955
through imported food grains®. It is also known as
congress weed, carrot weed, star weed, white top,
chatak chandani, bitter weed, ramphool and gajar
grass. Direct contact with plant and plant parts
results in dermatities in mankind*'. Presence of
pollen in air causes diseases like hay fever,
eczema,asthma and rhinitis in human*. In cattle the
main problem due to parthenium intoxication are
fever, rashes, ulcerations, necrosis in different parts
of body etc. The impact of parthenium weed on
livestock production is diverse affecting grazing
land, animal health, milk and meat quality and
marketing of pasture seed and grains®. The
chemical analysis has indicated that all the plant
parts including trichomes and pollens contain
toxins called sesquiterpene lactones. The major
components of toxin being ‘Parthenin’ and other
phenolic acids such as caffeic acid, vanillic acid,
anisic acid, chlorogenic acid, parahydroxy benzoic
acid and p-anisic acid are lethal to human beings
and animals*. In addition to health hazards a lot of
available data also highlights its impact on
agriculture as well as natural ecosystem®.
Sesquiterpene lactones (SQLS) exhibit a wide
spectrum of biological activities like cytotoxicity,
antitumour, allergic, antimicrobial, antifeedant,
phytotoxic, anticancers, hypoglycemic and other
pharmacological activities.

6. MATERIALS AND METHODS:

The designing of methodology involves a
series of steps taken in a systematic way in order to
achieve the set goal(s) under the prescribed
guidelines and recommendations. It includes in it
all the steps from field trip to the observation
including selection and collection of the medicinal
plant, selection of dose value, standardization of
protocol, usage of instruments, preparation of
reagents, selection of specific solvents for
extraction, formation of protocols and final
execution of the standardized protocol. All this
requires good build of mind and a good and soft
technical hand to handle the materials and
procedure in a true scientific manner.

6.1 Drugs and Chemicals

Drugs and Chemicals used in this study
were of analytical grade and of highest purity
procured from standard commercial sources in
India.
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Table No: 6.1 Drugs and Chemicals

S.No Materials Company Name
1. Cimetidine Taj pharmaceuticals Ltd
2. Omeoprazole Aurobindo pharma Ltd.
3. Ranitidine Aurobindo pharma Ltd.
4. Alcohol ChangshuYangyuan Chemicals,
China.
6.2. Instruments
Following instruments were required for the study:
Table No: 6.2- List of Instruments used for study
Name of the instrument Source
Centrifuge Dolphin
Digital weighing balance Horizon
Heating mantle ASGI®
Disection box Camel
Refrigerator Videocon
Actophotometer Dolphin
Glass cylinder ASGI®

Adhesive tape

YVR medivision Pvt Ltd

Thread YVR medivision Pvt Ltd

Stop watch ASGI®

Syringes YVR medivision Pvt Ltd

Needles YVR medivision Pvt Ltd

Soxhlet extractor ASGI®

Condenser ASGI®

Burette stand Dolphin

Round bottom flask ASGI®, Amar

Mixer Videocon

Oven ASGI®

Water bath ASGI®

Stirrer/glass rod ASGI®

Watch glass ASGI®

Whatmann filter paper Manipore microproducts,
Ghaizabad.

Butter paper ASGI®

Spatula ASGI®

Rubber pipes ASGI®

6.3. Experimental animals

Wistar rats (150-200 g) and were procured from
Animals were housed in appropriate cages in
uniform hygienic conditions and fed with standard
pellet diet (Amrul Laboratory Animal Diet) and
water ad libitum. All the animals were maintained
under standard conditions, that is room temperature
26 + 1°C, relative humidity 45 - 55% and12:12 h
light — dark cycle. The animals were housed in
large spacious hygienic cages during the course of

the experimental period. Animal studies had
approval of IAEC.

6.4. Plant Material Collection

The leaves of Canthium Dicoccum was collected
from the Botanical garden and was identified and
authenticated from Department. The plant material
was cleaned, reduced to small fragments, air dried
under shade at room temperature and coarsely
powdered in a mixer. The powdered material was
stored or taken up for extraction process.
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6.5. Preparation of plant extracts

6.5.1 Preparation of Aqueous Extract:

Fresh leaves of Canthium Dicoccum were collected
and washed under tap water. The leaves extract
used was prepared by taking 20gms of finely cut
leaves into 250ml beaker containing 200ml of
water. The contents were mixed well and then the
mixture was boiled upto 80-100°C for 4-5hrs.
Further the extract was filtered with whatmann
filter paper. The filtrate was boiled until the
concentrated residue is formed. The concentrated
product was sealed in sample covers and stored
under room temperature and used for further
experiment to check the activities.

6.5.2 Preparation of Alcoholic Extract:

Fresh leaves of Canthium Dicoccum were collected
and washed under tap water. The leaves extract
used was prepared by taking 20gms of finely cut
leaves into 250ml beaker containing 200ml of
alcohol. The contents were mixed well and then the
mixture was boiled upto 50-60°C for 4-5hrs.
Further the extract was filtered with whatmann
filter paper. The filtrate was boiled until the
concentrated residue is formed. The concentrated
product was sealed in sample covers and stored
under room temperature and used for further
experiment to check the activities.

6.6. Selection of dose for animal study

The dose considered for the experiment on rats was
obtained from conversion of human dose of
Canthium Dicoccum (3-5 g/kg). The conversion
factor of human dose (per 200 g body weight) is
0.018 for rats (Ghosh 1984). Hence the calculated
dose for the rats (considering human dose3 and 5
g/kg) is 200 mg/kg. Acute toxicity was done at dose
of 2000mg/kg body weight.

6.7. Pharmacological evaluation

Preparation of extracts:

The aqueous and alcoholic extracts of Canthium
Dicoccum suspended in water in presence of 3%v/v
Tween-80 solution.

All the drugs were administered orally for
experimental purpose. Each time preparations of
the extracts were prepared when required. The
drugs were administered at a constant volume of
10ml/kg for each animal.

6.8. ACUTE ORAL TOXICITY:
The acute oral toxicity of aqueous and alcoholic
extracts of Canthium Dicoccum was determined by
using rats which were maintained under standard
conditions. The animals were fasted 12 hour prior
to the experiment, up and down procedure OECD
guideline no. 425 were adopted for toxicity studies.
Animals were administered with single dose of
individual extract upto 2000mg/kg and observed
for its mortality during 7days and 21ldays study
period (long term) toxicity and observed upto
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7days for their mortality, behavioral and
neurological profiles.

6.9 SCREENING
ACTIVITY
The aqueous and alcoholic extracts of Canthium
Dicoccum leaves were tested for antiulcer activity
using various methods like Acetic acid induced,
alcohol induced, paracetamol induced and pyloric
ligation method.
6.9.1 Acute stress-induced ulcer
The rats were deprived of food for 24 h, although
water was allowed. Albino rats weighing between
160 - 180 g were divided into 12 groups consisting
of six animals each. Experimental design and
dosing schedule was as follows.
Animals were divided into four (I-V) groups.
Group I - Control group received distilled water
(1ml, p.o).
Group II- Ulcer control
Group III - Standard group received Cimetidine
(32mg/kg i.p).
Group IV - Test group received aqueous extract of
Canthium Dicoccum (250mg/kg p.o).
Group V - Test group received alcoholic extract of
Canthium Dicoccum (250mg/kg p.o).
Immediately after each procedure, the animals were
killed and their stomachs removed, opened, and the
inner lining examined. The gastric lesions were
counted, and an ulcerative index (UI) was
calculated for each animal as follows:
UI = (n lesion I) + (n lesion II) 2 + (n lesion III)

3
Where:

I = presence of edema, hyperemia and
single, submucosal, punctiform hemorrages;

I1 = presence of submucosal, hemorrhagic
lesions with small erosions;

III = presence of deep ulcer with erosions
and invasive lesions.
Acute, gastric lesions were induced by stress
according to the model. After oral administration of
0.9% NaCl, Cimetidine and different doses of
Canthium Dicoccum extract, each rat was
immobilized in a cylindrical cage and vertically
immersed in water to the level of the xiphoid
process for 17 h at 23°-25°C. After this, the animals
were immediately killed, their stomachs removed,
and the gastric lesions were counted.
6.9.2 Alcohol Induced Ulcers in Rats
Alcohol induced ulcer model, in rats was studied
for all extractives of both plants to determine the
ulcer index and ulcer inhibition. Albino rats
weighing between 160 - 180 g were divided into 12
groups  consisting of six animals each.
Experimental design and dosing schedule was as
follows.
Animals were divided into four (I-V) groups.
Group I - Control group received distilled water
(1ml, p.o).

FOR ANTI-ULCER
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Group II- Ulcer control

Group III - Standard group received Omeoprazole
for seven days (2mg/kg i.p).

Group IV - Test group received aqueous extract of
Canthium Dicoccum (250mg/kg p.o) for seven
days.

Group V - Test group received alcoholic extract of
Canthium Dicoccum (250mg/kg p.o) for seven
days.

On the final day of dosing, the animals also
received extractives and the standard drug thirty
minutes before administration of 1ml of ethanol.
Animals were sacrificed after one hour and the
contents of the gastric juice in the stomach were
aspirated. Later the stomachs were removed and
kept immersed in saline for 5 min. Incisions of the
stomach were performed along the greater
curvature and linear haemorrhagic lesions in the
glandular regions were observed. A pair of dividers
was used to measure the length of all the lesions in
the stomachs. The length (mm) of each lesion was
determined at 10 x magnification and summed up
per stomach. Ulcer index was the sum of length of
all lesions for each stomach. Stomachs were
immersed in 10% formalin for 24 h to study the
histopathological changes in treated and ulcerated
rats. Photographs of the opened stomachs were
taken. The percentage ulcer inhibition was
calculated by the following formula and the results
were tabulated.

Ulcer Index in Control -
Ulcer index in Test
% Ulcer protection = ---------=-=--=-=mmmmmmmmmmmeome oo
----------------- x 100

Ulcer Index in Control

Histopathological Evaluation of Alcohol induced
Ulcers
The stomachs of the all groups of animals were
immersed in 10% formalin to study the
histopathological changes. After the standard
processing the wet ulcerated tissues were
embedded in paraffin and cut into thick sections.
Parameters used to study histopathological changes
included shedding of gastric epithelium, gastric
erosions, infiltration of neutrophils, oedema and
inflammation.
Alcohol induced ulcer model was carried out with
the different extractives of Canthium Dicoccum
based on the previous protocol to select the
extractives with anti ulcer activity for further
evaluation on other anti ulcer models.

6.9.3 Paracetamol Induced Modified Pylorus
Ligated Model

The selected extractives of both plants were
subjected to anti ulcer studies using Aspirin
induced model. Adult Wistar albino rats of either
sex weighing 180-250 g were fasted for 48h with
free access to water and divided into six groups of
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six animals each. They were placed in cages with
grating floor to avoid coprophagy. The
experimental design and dosing schedule was
carried out as follows.
Group I: Normal control
Group II: Ulcer control (Solvent) (10 ml/kg) +
Parcetamol (200 mg/kg)
Group III: Ranitidine (50 mg/kg)
Group IV: AQPH (250 mg/kg)
Group V: ALPH (250 mg/kg)
In Paracetamol induced ulcer model, one hour
before pyloric ligation, aspirin at a dose of 200
mg/kg was administered orally as a suspension in
0.1% CMC. The animals were orally treated with
the extractives at doses of 100 and 200 mg/kg once
daily for seven days and 1 hour before
administration of aspirin. The standard group of
animals was also treated in the same way.
Pyloric ligations were performed under ether
anaesthesia taking care to avoid damage to the
pylorus and the blood vessels. After ligation the
stomachs were replaced and abdominal wall
sutured. Food and water was restricted during the
post-operative period of 4 h. The animals were
sacrificed at the end of four hours using excess
ether anaesthesia. Thereafter the stomachs were
opened and the contents of the gastric juice were
collected. The contents were centrifuged and
various biochemical estimations were carried out in
the collected samples of control and treated groups
of animals. The stomach samples were soaked in
saline for five minutes and fixed to boards for
morphological examinations of ulcer indices.
Photographs were taken for further reference.
Evaluation of Ulcer Index and Inhibition
The ulcer index was calculated by counting the
lesions with the aid of hand lens (10 X) and graded
as follows.

0 = Normal coloured stomach

0.5 =Red colouration

1 = Spot ulcer

1.5 = Haemorrhagic streaks

2.0 =ulcers >3 but<5

3.0 =ulcers > 5

Mean ulcer score for each animal was
expressed as ulcer index. Ulcer protection was
calculated according to the standard formula.

% Ulcer protection = Ulcer Index in Control —
Ulcer index in Test / Ulcer Index in Control X 100

The volume and pH of the collected gastric juice
was recorded. Free acidity and total acidity was
calculated. Various bio-chemical estimations like
total proteins, total hexoses, hexosamine, fucose,
sialic acid, total carbohydrate and
carbohydrate/protein ratio of the gastric juice were
performed using standard methods.

wewsapecom
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6.9.4 Acetic Acid Induced Ulcer Model in Rats
The selected plant extractives of both

plants were subjected to Acetic acid induced

Chronic Ulcer Model in rats. Adult Wistar albino

rats weighing 160-220 g of both sexes were

selected. Five groups of ten animals each were

formed with these rats. To avoid coprophagy they

were placed in cages with grating floor. The rats

were fasted for 24 h, but allowed free access of

water.

Group I - Control (Non-ulcerated) (10 ml/kg, 0.1%

CMC p.o.)

Group II - Solvent control (Ulcerated) (10 ml/kg,

0.1% CMC p.o.)

Group III - Animals received Omeprazole (10

mg/kg p.o.)

Group IV - Animals received AQPH (250 mg/kg

p.o.)

Group V - Animals received ALPH (250 mg/kg

p.o.)

Albino rats weighing 160-220 g were
fasted for 24 h and abdomen was opened under
light ether anaesthesia. A cylindrical plastic mould
was placed near the region of the lesser curvature
of the stomach and 50 pl of 50% glacial acetic acid
was administered upon the wall of the stomach
corpus. The stomach wall was wiped with cotton
wool soaked in saline. Povidone iodine was applied
to the abdominal stitches for the next few days to
avoid infection. Thereafter the animals were fed
with normal diet and access to water. Group I

RESULTS:

ACUTE TOXICITY STUDY
Administration of the Canthium Dicoccum extracts
in rats at doses of 250 mg/kg by oral gavage did not
reveal any adverse effects or signs of toxicity.
Observations twice daily for fourteen days
also did not reveal any drug related observable
changes or mortality. Accordingly, the acute oral
LD50 of the extractives was concluded to exceed
2000 mg/kg body weight, the highest dose tested in
the study.
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served as nonulcerated control and received only
the vehicle while Group II served as the ulcerated
control. Rats of Group III served as standard and
was administered Omeprazole at 10 mg/kg while
groups IV and V were treated with 250 mg/kg of
AQPH and ALPH respectively as a suspension in
0.1% CMC. The treatment with the standard drug
and the extractives were carried out for 21 days.
During the remaining length of the experimental
period of 21 days the amount of food and water
consumed by the animals were noted. On the final
day of the experiment, blood was withdrawn and
the blood cell count of all group of animals were
estimated by standard methods. The animals were
sacrificed by excess anaesthesia and Ulcer area of
all groups of animals was calculated using the
standard formula. Ulcer area was calculated as the
product of length and width of ulcer (mm?). The
stomach samples of the treated and the control
group of animals were stored in formalin for
histopathological studies. The rate of healing of
ulcers was calculated by comparing the ulcer index
of extractives and Omeprazole treated rats with
those of the ulcerated controls.

6.10. Statistical analysis

The values were expressed as mean + SEM data
was analyzed using one-way ANOVA followed by
T-test. Two sets of comparision had made. i.e.
Normal control Vs All treated groups. Differences
between groups were considered significant at
P<0.001 and P < 0.05 levels.

Effect on alcohol induced gastric ulcers

Oral administration of 80% alcohol produced
haemorrhagic gastric lesions in glandular portion of
stomach. Pretreatment with AQCR and ALCR at
the dose of 250 mg/kg and omeprazole (10 mg/ kg)
significantly (p<0.001) protected the gastric
mucosa as shown by reduced values of lesion index
(19.3 + 0.35 and 27.47+ 0.75 respectively) against
alcohol challenge as compared to solvent control
(26.14 +£0.24).

Table 3: Effect of Canthium Dicoccum at various doses on alcohol induced gastric ulcer in rats.

Treatment Dose mg/kg Lesion index % Inhibition of | Mucus content

(n=6) (p.0.) ulcer (ng Alcian blue/g wet tissue)
1% CMC - 26.14 £ 0.24 - 0.50+0.01

Ulcer control - 35.94+0.36 - 0.57+0.02

Omeprazole 10 2747+ 0.75 20.12 0.66 + 0.01

AQCD 250 30.21£0.43 7.63 0.51+0.02

ALCD 250 19.3+0.35 45.01 0.86+0.01

Values are mean + S.E.M. n=number of animals in each group. Significant differences with respect to solvent

control group were evaluated by Student’s ¢ — test. (p<<0.05, p<0.01 and p<0.001).
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Fig-1: Effect of Canthium Dicoccum on alcohol induced ulcers in the rats in the study (a) Normal Control
(b) Ulcer Control (¢) AQCD (250 mg/kg) treated (d) ALCD (250 mg/kg) treated (¢) Omeprazole (10 mg/kg
treated)

Effect on Paracetamol induced gastric ulcers

In Canthium Dicoccum treated groups (250 mg/kg), the ulcer index values (0.43 + 0.02 respectively)
were significantly reduced (p<0.001) when compared to solvent control (0.70 = 0.02), while the ulcer index for
ranitidine treated group was 0.25 £ 0.02 (p<0.001). The %inhibition of ulcer showed by AQCD and ALCD
(250mg/kg) and ranitidine was 51.3%, 37.2% and 53.2% respectively. (Refer Table — and figure----)

Table 4.Effect of Canthium Dicoccum at various dose levels on paracetamol induced gastric ulcer in rats.

Treatment Dose Ulcer index % Inhibition

(n=6) mg/kg of ulcer
(p.0.)

1% CMC - 0.70 £ 0.02 -

Ulcer control - 0.84+0.01 --

Ranitidine 50 0.25+0.02 51.3

AQCD 250 0.43 +0.02 37.2

ALCD 250 0.30 +0.02 53.2

Values are mean + S.E.M. n=number of animals in each group; Significant differences with respect to solvent
control group were evaluated by Student’s 7 - test. (p<0.001).
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Fig-2: Effect of Canthium Dicoccum on paracetamol induced ulcers in the rats in the study (a) Normal
Control (b) Ulcer Control (¢) AQCD(250 mg/kg) treated (d) ALCD(250 mg/kg) treated (e) Ranitidine (50
mg/kg treated)

Stress-induced ulcers:

In water immersion stress induced ulcers, the mean score value of ulcer inhibition was found to be
significant (P<0.001) for 250 mg/kg of the extract. The percentage ulcer inhibition was 75.29 and 84.55 for 250
mg/kg for both aqueous and alcoholic extracts, and that of the standard was found to be 91.42. [Table --
and Figure --].

Table 5. Effect of Canthium Dicoccum at various dose levels on Stress induced gastric ulcer in rats.

Group Ulcer index Percentage inhibition
Normal Control 00.00£0.00 | -----

Ulcer control 22.73+t4.31 | -

Standard 2.86+0.13 91.42

AQCD 6.90+3.02 75.29

ALCD 4.34+2.87 84.55

Values are mean + S.E.M. n=number of animals in each group; Significant differences with respect to solvent
control group were evaluated by Student’s 7 - test. (p<0.001).
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Fig-3: Effect of Canthium Dicoccum on stress induced ulcers in the rats in the study (a) Normal Control
(b) Ulcer Control (c) AQCD (250 mg/kg) treated (d) ALCD (250 mg/kg) treated (e) Omeprazole (10 mg/kg

treated)

The anti-ulcer activity of the plant Canthium
Dicoccum  was  evaluated by  employing
paracetamol, alcohol and stress induced ulcer
models. These models represent some of the most
common causes of gastric ulcer in humans. Many
factors and mechanisms are implicated in the
ulcerogenesis and gastric mucosal damage induced
by different models employed in the present study
involving, depletion of gastric wall, mucin mucosal
damage induced by nonsteroidal anti-inflammatory
drugs and free radical production.

NSAID’s like aspirin and paracetamol causes
gastric  mucosal damage by  decreasing
prostaglandin levels through inhibition of PG
synthesis. Alcohol and Aqueous extract of the plant
of Canthium Dicoccum was significantly effective
in protecting gastric mucosa against paracetamol
induced ulcers at all the dose level studied.

Alcohol induced gastric injury is associated with
significant production of oxygen free radicals
leading to increased lipid peroxidation, which
causes damage to cell and cell membrane. The
extracts of the Canthium Dicoccum has
significantly protected the gastric mucosa against
alcohol challenge as shown by reduced values of
lesion index as compared to control group
suggesting its potent cytoprotective effect. It has
been proposed that in pyloric ligation, the digestive
effect of accumulated gastric juice and interference
of gastric blood circulation are responsible for
induction of ulceration.

The antiulcer activity of Canthium Dicoccum
extracts in stress induced model is evident from its

significant reduction in gastric volume, ulcer index
and increase in pH of gastric juice. Because of
animals treated with Canthium Dicoccum extracts
significantly inhibited the formation of ulcer in the
stomach and also decreased both acid
concentration, gastric volume and increased the pH
values.

It is suggested that Canthium Dicoccum extracts
can suppress gastric damage induced by aggressive
factors. It is generally accepted that gastric ulcers
result from an imbalance between aggressive
factors and the maintenance of the mucosal
integrity through endogenous defence mechanisms.
The excess gastric acid formation by prostaglandin
(PG) includes both increase in mucosal resistance
as well as a decrease in aggressive factors, mainly
acid and pepsin. Inhibitions of PG synthesis by
aspirin coincide with the earlier stages of damage
to the cell membrane of mucosal, parietal and
endothelial cells.

The preliminary phytochemical studies revealed the
presence of flavonoids in aqueous and alcoholic
extracts of Canthium Dicoccum various flavonoids
have been reported for its anti-ulcerogenic activity
with good level of gastric protection. So the
possible mechanism of antiulcer action of
Canthium Dicoccum may be due to its flavonoid
content. In this study we observed that Canthium
Dicoccum provides significant anti-ulcer activity
against gastric ulcers in rats.

On the basis of the present results and available
reports, it can be concluded that the anti-ulcer
activity elucidated by Canthium Dicoccum could be
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mainly due to the modulation of defensive factors
through an improvement of gastric cytoprotection
and partly due to acid inhibition.

CONCLUSION:

In current scenario, herbs are the potent sources of
medicines used in the treatment of various disease
and disorders. Since, plants are used as medicine
there is prompt need of evaluation of plant species,
therefore, the present work was conceived to
evaluate the phytochemical and pharmacological
screening of few Indian medicinal plants.

The Pharmacognostical evaluation of Indian
medicinal plants viz., Solanum Pobescenes studied
which  include  the  morphological  and
physicochemical studies. The morphological
studies of species plant part were studied which
will be beneficial for the validation and assessment
of quality control parameters of these plants to find
out the presence of adulterant if any in order to
establish the quality, safety and efficacy.

The data of the blood glucose level of rats treated
with Alloxan (150mg/kg body weight) produced
diabetes within 72 hours. After 72 hours of Alloxan
administered the blood glucose levels of rats were
observed. It was observed that significant lowering
of sugar in alcoholic extract. The administration of
MESP at a dose of 200 and 300 mg/kg showed
significant anti-hyperglycaemic effect at 21st day
which was evident from the Ist day on wards as
compared to standard The alcoholic extract of three
extracts combination has showed better efficacy
than the individual extract in all the treated extract.
The anti-hyperglycaemic effect of the extract on the
fasting blood sugar levels on diabetic rats is shown
in table. The decreasing blood glucose levels are
comparable with that of 10 mgkg of
Glibenclamide. The Glibenclamide (10 mg/kg body
weight) shows significant effect on compare to the
initial and more significant effect on the 7th Day
compare to the initial. The methanolic extracts
(200mg/kg  body weight) shows significant
(P*<0.01), effect.

Results of anti-diabetic activity of extracts
established the scientific basis for the utility of
these plants in the treatment of diabetes. The
methanolic extracts have shown significant
reduction in blood glucose levels in alloxan
induced diabetic rats and produced maximum anti-
diabetic activity and are higher than the
hypoglycaemic activity of Glibenclamide in the
diabetic rats. Therefore it is obvious that the
fractionation with alcohol has enriched the active
principles. In glucose loaded animals, the drug has
reduced the blood glucose to the normal levels. It is
possible that the drug may be acting by potentiating
the pancreatic secretion or increasing the glucose
uptake. Alcoholic extracts in combination has
reduced the glucose levels, in prolonged treatment
study. In conclusion, these extract showed
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significant anti-diabetic effect in diabetic rats after
oral administration. Thus the claim made by the
traditional Indian systems of medicine regarding
the use of these plants in the treatment of diabetes
stands confirms.
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