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ABSTRACT KEYWORDS
The present study involves the evaluation of controlled release formula- Ranitidine;
tion of Ranitidine for its gastric and duodenal antiulcer activity in rats as Pyloricligation;
animal models. Gastric and duodenal ulcers were produced in rats by py- Total acid;
loric ligation method as described by Shay’et al.l¥ and aspirin induced Ulcer index;
ulcer inrats. The animalswere divided separately for both experiments. In Stomach biopsy.

each method animals were divided into four groups of six animals each.
Group 1 served as normal control in which the animals received only dis-
tilled water. Group Il served as disease control in which the animals were
maintained under same environmental conditions but surgical manipula-
tions done like other groups. Group 111 received standard drug Ranitidine
50mg/kg orally!3. Group IV were received Ranitidine formulation respec-
tively with a dose equivalent to Ranitidine 50mg/kg orally by means of
suspension. The antiulcer activity of pyloric ligated and aspirin induced
animals were correlated for the reduction in ulcer levels. Various param-
eterd® likemean volume of gastric secretion, mean pH, mean total acid and
ulcer index were calculated and was concluded that the group received
Ranitidine formulation exhibited significant antiul cer activity by both meth-
ods when compared to standard drug Ranitidine. The biopsy report of rat
stomach of all the groups were analyzed and was found that rats which
received Ranitidine formulation and standard Ranitidine showed good heal-
ing of ulcers when compared to disease control group of animals. The
mean volume of gastric secretions, mean pH mean total acid and ulcer index
for Ranitidine formulation treated group was calculated as 2.67ml, 5.59,
110mEg/l, and 1.74 respectively. From theresultsit can be concluded that
Ranitidine formulation exhibited significant antiul cer effect and the histo-
pathology report also supports and confirm its effect.
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INTRODUCTION society experiencesregular dyspepsia, morethan 50%
of affected patients self medicatethem self using OTC
Approximately onethird of the populationinthe antacidsand do not undergo medical advice. Most of
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Figurel: Biopsy of rat somach induced with ulcer. (A) Sec-
tion of somach from normal control rat showsnormal ar chi-
tecture. (B) Section of somach from diseasecontrol rat shows
severely damaged cells. (C) Section of stomach from
Ranitidinetreated rat showsmild damaged cells. (D)Section
of ssomach from Ranitidinefor mulation treated rat shows
mild damaged cells

these patients suffer from gastro esophageal reflux or
peptic ulceration. Zollinger — Ellison syndrome is in-
duced by gastrin secreting tumours®.

Gastric acid issecreted by the parietal cellsinthe
gastric mucosa. Thebasol ateral membrane region of
these cells containsreceptorsfor thethreeimportant
chemical messengersof acid secretion, namely gastrin
(fromantra G cdls), histamine (from entero chromaffin
likecdlls) and acetyl choline (fromvagd efferents). The
gadtric acid secreted by these chemical messengersand
aso by other factorslikedruginduced (NSAID’S) and
asoinfection caused by Helicobacter pylori aremainly
bal anced or suppressed by certain protective agents
that are produced by body’s deference mechanism.
They are protectiveslike prostaglandins (PG’S), Mu-
cus, Bicarbonate and muscosal blood flow!. Exog-
enousaggressivefactorslikesmoke, anti-inflammatory
drugs, alcohal, stress, fatty foods and helicobacter py-
lori infectionstriggered tissuenecros sthrough mucosa
ischemia, freeradica generation and cessation of nutri-
ent delivery, hydrochloric acid together with pepsin,
pancreatic enzymes and bile decreases the defence
mechanisms of gastrointestinal mucosasuch asthein-
tercelular junctions, loca blood flow, mucus/bicarbon-
ate secretion and cellular growth and may al so cause
ulcer®”, Inrecent yearslarge advancein chemica and
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pharmacol ogica studies has contributed to theknowl-
edge about new therapeutically active compoundsand
controlled drug delivery systemsfor peptic ulcers.

RanitidineisaH, receptor antagonist that inhibits
acid production by reversibly competing with hisamine
for binding with H,, receptors that is located at the
basol ateral membrane of the parietal cell$®. H, recep-
tor antagonistsnot only inhibit acid secretion induced
by histamine, gastrin and cholinergic stimulation, they
a so promote healing of the duodenal ulcers®. Theo-
retical bio availability of Ranitidineis50% and the
therapeutic doselevelsaremaintained for 6-8 hrsand
very small amount of Ranitidinebindsto proteinsthat
require repeated dose administration® and it leadsto
increased adverse effect. In order to overcomethese
problemsan attempt was madeto prepareacontrolled
drug ddivery systemfor Ranitidineanditspathol ogica
influence on stomach wasstudied.

MATERIALSAND METHODS

Ranitidine was procured as a gift sample from
Novartis, Bombay. Topfersreagent and sodium hydrox-
ide were procured from Merck, Mumbai. Wistar al-
binoratsof either sex weighing 150-175gmswerepro-
cured from National Institute of Nutrition and Science
(NINS), Hyderabad.

Pyloricligation

Wistar albino rats of both sex were grouped into
elght each containing 6 animals. They werekept inthe
animal houseat room temperature 25+2°C, with rela-
tive humidity of 45-55% maintained under 12hrslight
and dark cycleand werefed with standard rat feed and
were acclimatized for aweek before the study(*12,
Group| served asnormd control inwhich ditilled water
wasadminigered ordly inwhichnopyloricligationwas
done, group Il served asdisease control, group I11 re-
ceived Ranitidine 50mg/kg orally and it was consid-
ered asstandard, group 1V served as Ranitidine For-
mulation group and the dose equivalent to Ranitidine
50mg/kgwasadministered.

Pyloric ligation was performed for Group I, I11,
and 1V asdescribed by Shay et’al. Rats were fasted
for 36hrs prior to the surgical procedure and kept in
raised mesh-bottomed cages to avoid coprophagy.
Under ether anesthesiathe abdomen wasopened by a
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TABLE 1: Antiulcer effect of ranitidineformulation on py-
loricligation induced gastriculcer inrats

TABLE 2: Antiulcer effect of ranitidinefor mulation on aspi-
rininduced gastriculcer inrats

S Parameters
"~ Groups
No Mear_] vqumgof Mean pH Mean_total Ulcer index
gastric secretion acid

1 Control 3.44+0.18 4.45+0.15 96.2+1.32 2.34+0.43
Disease 5.79+0.25 2.41+0.21 160.4+1.76 5.61+0.53
control
Standard - 4o, 0 p5ws 5,000 74%F% 10741.02% 1.3240,14%%+
Ranitidine

g Rantdine 5 o hows  5.5980.62%% 110.4£0.89%* 1.74+0.34%*
formulation

Values are expressed as mean +SEM, n=6 in each group.
**P<0.01, ***P<0.001

smdl midlineincision bel ow thexiphoid process. The
pyloric portion of the stomach wasidentified, dightly
lifted, avoiding tractionto the pylorus or damageto the
blood supply. Thestomach wasthen replaced carefully
and theabdominal wall closed by interrupted sutures.
Animaswere deprived of both food and water during
the post operative period and were sacrificed at the
end of 19-20hrsafter the operation. The stomachwas
dissected out asawhole by passing aligature at the
esophageal end.

The stomach was separated from the surrounding
tissuesand organsand thusbrought out asawholea ong
with itscontents. The contents were subjected to cen-
trifugation (3000rpmfor 10mins) and then andyzed for
mean volume of gastric secretion, mean pH and mean
total acid. ThepH wasestimated by using indikrom pH
grips(Glaxo IndiaLimited, India) with pH ranges of 2-
45and 5-8.5withadifferencerangeof 0.5. Freeacidity
andtotd acidity wereestimated by titrating 1ml of cen-
trifuged samplewith 0.01N NaoH, using Topfersre-
agent asindicator and phenol phthaeinindicator respec-
tively. Acidity wasexpressedin clinical unitsthat are
the amount of 0.01N NaoH base required to titrate
100ml of gastric secretionl*3,

Acidity wasexpressed as.

Volume of NaOH x normality x 100 m

Total acidity = o1

Eq/1l

Aspirininduced ulcer

InAspirininduced ulcer model$* four groups of
abinoratsof either sex weighing 150-175g, with each
group cong sting of Sx animalswereused. Thefirst group
served asanormal control the second group served as
disease control and thethird group served as standard
group that recelved Ranitidine 50mg/kg and group four
received Ranitidineformulation equivalent to Ranitidine

Parameters
S.No Groups
Dose Ulcer score

1 Control Normal saline 2ml/kg 2.47+0.87
2 Disease Normal saline 2ml/kg 4.79+0.13

control

Standard o .
3 Ranitidine Ranitidine 50mg/kg 1.39+0.26

Ranitidine Formulation equivalent oo
4 formulation  to Ranitidine 50mg/kg 1.5120.63

Values are expressed as mean +SEM, n=6 in each group.
**P<0,01, ***P<0.001
50mg/kg. All theanima sreceived abovetreatment once
daily for eight daysorally. After 8days of treatment,
animaswerefasted for 24hrs. Ul cer was produced by
adminigtration of aqueoussuspension of aspirin (200mg/
kg orally) on the day of sacrifice. Theanimalswere
sacrificed 4h later and stomach was opened to calcu-
latethe ulcer index by kunchandy method™*..
(Theantiul cer activity was carried out after theethi-
ca approva from CPCSEA and it wasdoneas per the
recommended guidelines of CPCSEA reg. no- 1069/
AC/07/CPCSEA).

RESULTSAND DISCUSSIONS

Inaspirinand pylorusligation induced gastric ulcer
model sthe Ranitidineformul ation reduced the gastric
volume, total acidity and ulcer index (TABLE 1) thus
showingtheanti secretory mechanisminvolvedinthe
antiul cerogenic activity? through H, receptors.

Ulcer index parameter (TABLE 2) was used for
theeva uation of antiulcer activity snceul cer formation
isdirectly related to thefactors such asgastric volume,
andtota acidity®. Fromtheresultsitisclear that gas-
tricvolume, pH, total acidity and ul cer index of formu-
lated Ranitidineweresignificantly reduced as2.67ml,
5.59, 110mEq/|, and 1.74 respectively.

The biopsy reports of all the groups of ratswere
analyzed and shownin (Figure 1a-d) and it wasfound
that the section of stomach from normal control rat
showed normal architecture, section of stomach from
disease control rat showed severely damaged stomach
cdIswith chronicinflammeation, section of somachfrom
Ranitidinetreated rat showed mild damaged cellsand
the section of Ranitidineformulation trested a so showed
mild damaged cells confirming the antiul cer effect of
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Formulated Ranitidine, and a so thereisno evidence of
extrati ssue damage as seen in the biopsy report. Hence
it can becond uded that theformul ated Ranitidine prepa:
ration could beused asapotentia antiul cer agent for
thetreatment of duodena and gastric ulcers.
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