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ABSTRACT

Caesalpinia bonducella (L.) Fleming (Syn. Caesapbonduc (L.) Roxb, Syn. Caesalpinia cristaLinbglonging
to the family Fabaceae /Caesalpiniaceae, traditipnaused in treating ailments of gastrointestinahdt. The
phytoconstituents suggest the possible anti-ulcepgrty of the plant. Based on which, the prestémtly has been
conducted to evaluate the effect of Caesalpiniadboalla dry nut extract in Wistar rats. The animalere divided
into six groups of 6 animals each. The treatmergsevadministered for 10 days. On day 10, the arsmere
fasted overnight, the pylorus was ligated and aft@rhours, the animals were sacrificed, gastricteats were
removed. The pH, volume, total and free acid ofgdric contents were determined. The stomachexeised and
observed for the ulcer index. Treatment with Cagené bonducella dry nut extract significantly deesed the
gastric volume, decreased the total and free acithile there was no change in pH. However, there was
significant decrease in the ulcer index. The Caaaa bonducella dry nut extract was found to deses pylorus
ligation induced ulcers. The present study hadda#d the traditional use of Caesalpinia bonduceltaan anti-
ulcer agent.
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INTRODUCTION

Peptic ulcer disease is a group of disorders chexiaed by the presence of ulcers in any portiogasftrointestinal
tract (GIT) exposed to acid in sufficient concetitna and duration. An ulcer is a crater like lesiora membrane;
ulcers that develop in areas of the GIT exposeatidic gastric juice are called peptic ulcers. ptieeulcer is due to
exposure of stomach and duodenum to pepsin andagasid. Imbalance occurs between aggressive riadilce
acid, pepsinH. pylori and defensive factors such as gastric mucus, lwnatb ions, and prostaglandins along with
innate resistance of mucosal cells. Gastroduodanabsa utilizes these defense mechanisms agamagtiressive
factors such as hydrochloric acid and pepsin [&ptle ulceration is the most predominant gastrestihal disease
with a worldwide prevalence of about 80% in devélgp countries and 40% in developed countries.
Epidemiological studies show that males have atioat times as many ulcers as females betweergdsed fifty-
five and seventy years. It is estimated that 14ilsom of the worldwide population are affected bgstric ulcers
with a mortality rate of 4.08 million. World Healtrganization has reported that about 500,000 ramg<of Peptic
Ulcer diseases are reported each year. Annualdncil estimates of peptic ulcer hemorrhage and nagida were
19.4-57 and 3.8-14 per 100,000 individuals, respedgt The average 7-day recurrence of hemorrhage 18.9%
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and the average long-term recurrence of perforatiag 12.2%. In developing nations, the majoritgloddren are
infected withH. pylori before the age of 10 and adult prevalence peaksoed than 80 percent before age 50. In
contrast, in developed countries such as the UiStatks, serologic evidence ldf pylori is uncommon before age
10, increasing to 10 percent in those between #i83é@nyears of age, and to 50 percent in those ¢lder age 60
.However, there has been a significant decreatieeiprevalence of duodenal ulcers over the pasiddscbut little
change in the prevalence of gastric ulcers [2].

Although recent advances in understanding the faattirial pathogenesis of peptic ulcers has beengrézed,
secretion of gastric acid is still considered a=itral component of this disease and thereforeniia therapeutic
target is the control of this secretion using aidtgdH2 receptor blockers like ranitidine, famatielj anticholinergics
like pirenzepin, telezipine or proton pump blockdite omeprazole, lansoprazole, cytoprotective &gdike
sucralfateetc However, ulcer therapy faces nowadays a majowlasak because most of the drugs currently
available in the market show limited efficacy agaigastric diseases and are often associated efitbres side
effects like hypomagnesia, osteoporosis relatedtifras, erythema multiforme, etc. Drugs of plangiar are
gaining popularity and are being investigated fonuanber of gastric disorders including peptic uldedian
medicinal plants and their derivatives have beead s an invaluable source of therapeutic agertteab various
gastric disorders [3].

Caesalpinia bonducellf.) Fleming (SynCaesalpinia bondu¢l.) Roxb, SynCaesalpinia cristainn.), belonging

to the family Fabaceae /Caesalpiniaceae, is alpraticub widely distributed all over the world sy, in India,

Sri Lanka and Andaman and Nicobar Islands, in Isgiecially found in tropical regions [4]. All pant$ the plant
have medicinal properties so it is a very valuabégicinal plant which is utilized in traditionalstgm of medicine.
Caesalpinia bonducelldL.) is claimed to be styptic, purgative and anthiatic and antiinflammatory, useful in
colic, malaria, hydrocele, skin diseases and lgprdfie seeds are considered tonic, febrifuge, &mihtc,
antiblennorrhagic and specific in the treatmenthgdrocele. The oil from the seeds is used in caions and
paralysis [5,6]. The different extracts Ghesalpinia bonducelldas been found to possess multiple therapeutic
properties like anthelmintic [7, 8], antiamyloidoge [9], immunomodulatory [10], antipyretic and &ant
inflammatory [11], antitumor [12], antioxidant [13hantidiabetic [14], hypoglycemic [15], antidiardal [16],
antifilarial activities [17], antiestrogenic [18gtc. Caesalpinia bonducelldLinn.) contains bonducin, proteins,
saponins, starch, sucrose, an enzyme, two phytdstaamely sitosterol and heptocosane, fatty asigtsh as
palmitic, stearic, lignoceric,oleic, lonolenic asidt containsu-, -,y-,0- caesalpins, caesalpin- F and amino acids.
[19, 20].

Caesalpinia bonducellaxtract contains saponins and tannins as one ofiaisr phytoconstituents. The saponins
are reported to activate the factors which produadective mucous membrane like improvement of dléiow.
Tannins protect the outermost layer of the mucgseebdering it less permeable to chemical and m@chhinjury

or irritation by reacting with the proteins of ttager of the tissue and thus exerts its astringeoperty [21]. Drugs
that reduce acid secretion and those which progideprotection to the gastric mucosa is considefégctive in
promoting healing of ulcers. Considering all thdaetors, seeds o€aesalpinia bonducellprompted further
investigation for its effect in pylorus ligationdaced ulcers.

MATERIALSAND METHODS

Drugs and chemicals
Sucralfate, Naproxen hydrochloride, Rabeprazoleewstained as gift samples from Dr, Reddy's Lalwies,
Hyderabad. All other reagents and chemicals uséueistudy were of analytical grade.

Plant Extract

Caesalpinia bonducellainn Standardized dry nut extract (CAE) was produirem Amsar Private Limited, Indore
as a gift sample. The procedure of extraction fedld by Amsar Private Limited, Indore is as follov&eeds were
collected, powdered and extracted with petroleunere(60-80°C) in a soxhlet apparatus. Then theinddaseed
was extracted using ethanol by cold macerationga®evith intermittent shaking. Each day the etharad filtered
from the macerate and fresh ethanol was addéfilteiled ethanol does not show any colour. The erextract was
evaporated under reduced pressure and subjectpdefominary testing and screening.
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Animals

Albino Wistar rats of either sex weighing betwed®@-280 g) were obtained from National Toxicologgn@e,
Pune. All the animals were housed in animal hoasgroups of six animals in polypropylene cages. &hienals
were maintained at 25 + 2°C, relative humidity &f b 55% and under standard environmental conditi@2 h
light 12 h dark cycle). All the animals were acditized for 10 days to the animal house conditiai po the start

of experimental protocol. The Wistar rats had fieexess to feed pellets (Amrut Laboratory Animal d-ee
manufactured by Nav Maharashtra Chakan oil milld.,LPurchased from Pranav Agro Industries Ltd.,$ang
Maharashtra) and tap watad libitum The experimental protocol was approved by thétuteonal Animal Ethics
Committee (IAEC) of Poona College of Pharmacy, Rigtion No. 1703/PO/c/13/CPCSEA. Protocol Approval
No. (CPCSEA/PCL 21/2014-2015).

Acute Oral Toxicity

Adult female Albino Wistar rats (200-2509) were fdbed to acute oral toxicity studies as per gundge{AOT No.

423) suggested by Organization for Economic Co-afmr and Development (OECD) [22]. Dose of the attr
were administered orally. Rats were observed iddiily after administration of extract during thest 30 minutes,
and periodically for 24 hours with special attentgiven during the first 4 hours and daily thereafor a total of 14
days for toxic symptoms and mortality. All obsefoas were systematically recorded with individuatords being
maintained for each animal. The study was perfdrinea step wise manner was found that the extast not
toxic up to 2000 mg/kg dose level. One-tenth doséhe maximum dose used in the acute toxicity studs

considered as therapeutic dose for further pharlogioal study.

Screening of Caesalpinia bonducella Linn Extract in pylorus- ligation induced ulcer:

Male Wistar rats weighing between 200 — 250 g veiviled into following groups each consisting of animals
each.

Group |I: Normal group received distilled water, p.o

Group I1: Pylorus ligation ulcer control group receivedtidisd water, p.o

Group I11: Pylorus ligation + Standard treated group (Radege 20mg/kg,p.o)

Group IV: Pylorus ligation #Caesalpinia bonducellextract (100 mg/kg,p.o)

Group V: Pylorus ligation #Caesalpinia bonducellextract (200 mg/kg,p.o)

Group VI: Pylorus ligation #Caesalpinia bonducellextract (400 mg/kg,p.0)

The method of “Shay rat ulcer” [23] described byfrgaand Balaraman [24] was adopted with some naadibn.
The rats were pretreated with respective treatmiemts period of ten days. Rats were deprived odfdout not
water, for 24 h prior to the experiment. Oy, 1 h after the respective treatments, animale anaesthetized
with ketamine (80 mg/kg, i.p). The abdomen was epeby a small midline incision below the xiphoicbpess;
pylorus portion of stomach was slightly lifted aurtd ligated. Precaution was taken to avoid tradiotine pylorus
or damage to its blood supply. The stomach waseplaarefully in the abdomen and the wound was edtby
interrupted sutures. The animals were housed iivithehl cages with mesh bottom to prevent coproph@be size
of the mesh (4 x 4 mm) allowed to fall to the flafrthe cage below the mesh. Nineteen hours afllerys ligation
the rats were sacrificed. The gastric content velected and centrifuged. The volume, pH, total free acidity of
gastric fluid were determined. The stomach was theised along the greater curvature. Stomach vashed with
normal saline and each stomach was photographad astCD scanner at a magnification of 2400 (detsimch)
DPI . The ulcerated area was digitally determingdhie method mentioned by Shwial.,[25]. The pyloric antrum
area of stomach was selected and used for detdianira ulcer area using Image J (National Inséitaf Health, U.
S.A)

Determination of free and total acidity:

The gastric content was centrifuged at 1000 rpmilfbmin. One ml of the supernatant liquid was ppebut and
diluted to 10 ml with distilled water. The solutievas titrated against 0.01N sodium hydroxide ugrgydrops of
Topfer's reagent until all traces of red colouragipears and the colour of the solution turns yebwrange. This
volume corresponds to free acidity. Then 2 or Jdrof phenolphthalein solution was added and coetruntil a
definite red tinge appears. The total volume ofkladded was noted. Acidity was calculated by gishe formula
given below: Acidity = (Volume of NaOH x Normaligf NaOH x 100) / 0.1

Total acidity was expressed as mEq/l/ 100g.
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Statistical Analysis
Data analysis was performed using GraphPad Pri@hs&tware (Graph Pad, San Diego, CA). The dataewer
analyzed using one-way ANOVA followed by Dunnettisiltiple comparison test.

RESULTS

Acute Toxicity Studies:

In adherence of OECD guidelines 2001 [25], the &e$tnals were observed individually, after dosih¢geast once
during the first 30 minutes, periodically duringetfirst 24 h with special attention during firsh4The test animals
did not exhibit any visible change and surviveddrel/recommended duration of observation i.e. 14.dayence
Caesalpinia bonducelldry nut extract was safe up to 2 g/lkg. Based upernimit dose of 2 g/kg, three doses —
high dose (400 mg/kg), middle dose (200 mg/kg) lamddose (100 mg/kg) were selected for the study.

Effect of Caesalpinia bonducella dry nut extract on ulcer index in pylorus ligation induced ulcer in Wistar
rats:

There is a significant increase in ulcer index lefet controlgroup when compared to normal grouphepaazole
(20 mg/kg, p.o.) produced significarp<(.001) decrease in ulcer index to 58.65% when ewetp with ulcer
control group. Treatment with CAE (100,200 and a4@§kg) significantly (p< 0.05,p< 0.01 ape0.001) decreased
ulcer index by 21.99%, 49.79% and 65.50% respdgtiveen compared with ulcer control group (Tablé-lgure
1).

Effect of Caesalpinia bonducella dry nut extract on volume of gastric juicein pylorusligation induced ulcer in
Wistar rats.

Rabeprazole (20 mg/kg, p.o.) significanthr(.001) decreased volume of gastric fluid upto®¥das compared to
ulcer control group. There was a significant dese§a<0.01) in volume of gastric fluid at the dose of #@fkg,
p.o of CAE when compared against ulcer control gré0.67% decrease). However, non significant desaen
volume was observed in CAE (100mg/kg) (13.86%) @AEE(200mg/kg) (22.68%) when compared against pgloru
ligated control group (Table 1).

Effect of Caesalpinia bonducella dry nut extract on pH of gastric fluid in pylorus ligation induced ulcer in
Wistar rats.

Oral administration of rabeprazole at the dose®frigy/kg, p.o. significantly increasep<(Q.001) the pH of gastric
fluid by 64.41% as compared with ulcer control grod’here was no change in the pH of gastric flnidny of the
CAE treated groups (Table 1).

Effect of Caesalpinia bonducella dry nut extract on total acidity of gastric fluid in pylorus ligation induced
ulcer in Wistar rats.

Rabeprazole (20 mg/kg) significantly decreape@(001) total acidity of gastric fluid by 58.63% @smpared with
ulcer control group. The total acidity of gastficid was significantly reduced at the doses of 2@f’kg (<0.05)
and 400 mg/kgp<0.001) of CAE by 23.34% and 50.06% as comparguytorus-ligated control group. However,
non-significant changes was observed in CAE (10@g)gP.18%) when compared with ulcer control gr¢lipble
1).

Effect of Caesalpinia bonducella dry nut extract on free acidity of gastric fluid in pylorus ligation induced
ulcer in Wistar rats.

Rabeprazole (20 mg/kg) significantly decreasgd0(001) acidity of gastric fluid by 65.52 % as camgd with
ulcer control group. The free acidity of gastrigidl was significantly reduced at the doses of 2@k (p<0.01)
and 400 mg/kg pg<0.001) of CAE to 33.7% and 51.72% as comparedIt¢erucontrol group. However, non
significant changes were observed in CAE (100mgf€g)2%) when compared against pylorus ligated robnt
group (Table 1).
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Table No.-1 Effect of Caesalpinia bonducelladry nut extract (CAE) in pylorusligation induced ulcer in Wistar rats

Treatment Lesion index pH Vol Free Acidity Taialdity
(mm) (ml) (mEg/l) (mEg/l)
Normal 0.00 * 150+ 712+ 20.62 = 38.32+
Control 0.00 0.08 0.16 2.14 1.96
Ulcer 1432 + 1.00 1212 + 82.16 * 104.80 =
Control 0.81 0.08 1.25 4.30 5.48
Rabeprazole 592+ 270+ 467 28.33 ¢ 43.35 %
(20 mg/kg) 0.7 0.28** 0.57** 4.20%* 3.24%*
CAE 11.17 + 154+ 10.44 74.66 = 95.17 +
(100 mg/kg) 1.13* 0.14 0.83 3.06 5.76
CAE 7.19+ 150+ 9.37+ 54.82 + 80.32
(200 mg/kg) 0.33* 0.08 0.64 1.72%%= 9.12*
CAE 4,94 + 156+ 719+ 39.60 + 52.32 +
(400 mg/kg) 0.60*** 0.08 0.98** 2.52%* 6.32%+*

All values are represented as mean + SEM (n =@he way ANOVA followed by Dunnet's ‘t' test. *p<®,0*p<0.01, ***p<0.001 compared
to Ulcer control.

DISCUSSION

Peptic ulcers are a common disorder of the entasrgintestinal tract. A peptic ulcer results fram imbalance
between some endogenous aggressive factor(s) @hidrix acid, pepsin, refluxed bile, leukotrienesactive
oxygen species (ROS)) and cytoprotective factotsichvinclude the function of the mucus-bicarbonbaerier,
surface active phospholipids, prostaglandins (Pfas)gosal blood flow, cell renewal and migrationpanzymatic
and enzymatic antioxidants and some growth fadthes. pathogenesis of peptic ulcer is attributedisoegulated
oxido-nitrosative and necrotic changes in gastesitimal mucosa [26].

Ligation of the pylorus induces ulcers that serseaaiseful model for investigating the efficacydofigs on gastric
secretionsThe balance between acid neutralizing mucous avglver HCI is disturbed due to ligation of pyloriede
of stomach. There is accumulation of gastric anidhie stomach leading to oxidative, nitrosative afwkrative
changes in the mucosa. This might cause disrugifomucosal defense barrier leading to lesions miirgoin
human peptic ulcer disease [2Byloric ligation-induced ulcers are mainly due tatcadigestion of the gastric
mucosa, thus leading to the increased accumulafiactid—pepsin secretion in the stomach [28]the present
study, gastric secretion is accrued over a perioti9oh. The secretion and accumulation of gastric acidtace
important factors responsible for the productiongastric ulcer by the pylorus ligation. At pH 2 pémgen is
converted to pepsin, whereas its inactivation ceetipH 6. In presence of active pepsin, acid getsmulated and
causes the gastric ulcer in the pylorus ligatedGastric acid accumulation due to pylorus ligatisraccompanied
by increased gastric volume, decreased gastricmHetevation of total as well as free acidity. Acidutralizing
drug have been reported to reverse these charagiadeto effective control of mucosal damage [29]

From the results of the present work it could bduded that CAE has potent ulcer protective actigijainst
pylorus ligation ulcers at a dose of 100, 200 add #hg/kg p.o. The ulcer index in CAE(100, 200 af@ 4ng/kg
p.o.) treated rats were comparable to those of rakele treated group.
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Figurel: Morphological changesin the pyloric antrum tissue of ratsin pylorusligation induced ulcer

A. Normal Control C. Rabeprazole Treated

D. CAE (100 gy E. CAE (200 mg/kg F. CAE (400 mg/kg
treated) treated) treated)
CONCLUSION

The present study concludes the antiulcer poteofiafaesalpinia bonducellary nut extract. The activity is
mediated through the ability @faesalpinia bonducellto decrease the gastric acid secretions.
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