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ABSTRACT

Peptic ulcer disease is a serious GIT disorder tremjuires well-targeted strategy. A number of drugs
including proton pump inhibitors (PPIs) & histamihkk receptor antagonists are available for treatment
of peptic ulcer. Clinical evaluations of their dsu@pas shown incidence of side effect. The presedy s
includes evaluation of herbo-formulation consistafgOcimum sanctum and Zingiber officinalis as tlce
protective in albino wistar rats. The alcoholictxct of ocimum, ginger (100 mg), combination oftbo
(75mg/kg, 100mg/kg), ranitidine 10mg/kg & CMC 1% peal were used. After ulcer induction with
aspirin (200 mg/kg p.o.) the number, scoring aredirgally Ulcer index were accessed. We found that
extract decreases the incidence of ulcers. Thedferimulation showed dose-dependent ulcer protective
effect (62.00-67.20%) in aspirin induced ulcer. i@gm and Zingiber extract reduced the ulcer index
with significant per cent protection (60.00% and48%o respectively). The herboformulation at a doise
100mg/kg found to be effective having percent ptiote (67.20%) as compared to the dose 75 mg/kg
(62.00%) & significantly reduce free, total acid&pepsin activity.
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INTRODUCTION

Peptic ulcer disease (PUD) encompassing gastric darmdlenal ulcer is the most prevalent
gastrointestinal disorder [1]. The pathophysiolagfy PUD involves an imbalance between
offensive (acid, pepsin, aridl pylori) and defensive factors (mucin, prostaglandin, bicaate,
nitric oxide and growth factors) [2]. An estimatelb,000 deaths occur each year asa
consequence of PUD. PUD is common in India, theamgpharmaceutical industry have 6.2
billion rupees drugs share of antacids and antidcegs and occupy 4.3% of the market share.
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Today, there are two main approaches for treateqgip ulcer. The first deals with reducing the
production of gastric acid and the second re-emnfgrgastric mucosal protection [1, 2].

Recently, there has been a rapid progress in tderstanding of the pathogenesis of peptic
ulcer. Most of the studies focus on newer and beitag therapy. These have been made
possible largely by the availability of the protpomp inhibitors, histamine receptor blockers,
drugs affecting the mucosal barrier and prostagharehalog [3]. However, the clinical
evaluation of these drugs showed development @frdote, incidences of relapse and side
effects that make their efficacy arguable. It is thtionale for the development of new antiulcer
drugs, which includes herbal drugs. Indian medicipkants and their derivatives are an
invaluable source of therapeutic agents to treabwa disorders including PUD [4]. Indigenous
drug possessing fewer side effects is the majoistrarea of the present day research, aiming for
a better and safer approach for the managemendbf P

Ocimum sanctunfOS) is a sacred plant that belongs to the fatralyiate It contains number of
chemical constituents that interact in a complexy wa produce their pharmacodynamic
responses. OS is highly effective in a wide spectrof diseases and reported to possess
anthelmintic, antiseptic antirheumatic, anticargaoic, antistress and antibacterial properties.
The antiulcer activity of hydroalcoholic extrac],[8ydrodistilled leaves extract [6] and the fixed
oil [7] of Ocimum sancturhas been reported.

Today, pharmacopoeias of many different countriss dinger extract for various digestive
diseases [8]. Aromatic, spasmolytic, carminatived ahsorbent properties of ginger are probably
responsible for the therapeutic applications ireditye tract ailments [9]. Ginger is a rhizome of
Zingiber officinalecommonly used in the treatment of gastrointestj@d) disorders including:
dyspepsia, nausea and diarrhea. Several studiesshawn that ginger extract, essential oils and
glycolipids possess a number of pharmacologicab@ast which at least in part for some of them
anti-ulcerogenic or ulcer preventive efficacy maysnggested [10].

So, this study was designed d¢galuate and compare the ulcer protective actiwitDcimum
sanctumandZingiber officinalisin herbo-formulation.

MATERIALSAND METHODS

Plant material and extraction

Plant materials were procured from local marke$Slofpur and were authenticated from Dr. S.R.
Kshirsagar (Department of Botany, Shri. Shivaji YadPrasarak Sanstha’s Late Karamveer Dr.
P.R. Ghogrey Science College, Dhule M.S. India, hau no. 79, 47.

Dried powdered leaves ddcimum sanctun{200g) were copulated in glass percolator with
ethanol (1:2 w/v) and were allowed to stand at raemperature for about 16 hr. The percolate
was collected. This process of extraction was regkefour times. The percentage yield obtained
was 8.23% wi/w. Dried and coarsely powdered rhizowfegingiber officinalis (400g) were
macerated with 1000 ml of ethanol: water (7:3 \¥tr) 72 hours with continuous shaking. The
extract was filtered and evaporated in a rotategperator under reduced pressure until dryness.
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Evaporation & removal of the solvent yielded a saiid mass. The percentage yield obtained
was 14.8 % (w/w). Both the extracts were suspemié& CMC prior to dosing.

Animals

36 male albino wistar rats (250-280g) were obtaifmech the Animal House facility, School of
Pharmacy and Technology Management, Shirpur. Ainveére housed in group of 2 in
polypropylene cages containing autoclaved rice hAgkmals were provided with rodent pellet
feed (Amrut Laboratory Animal Feed, Pranav Agro,Lidine) and watead libitum Animals
were maintained in 12 hr. light-dark cycle (Light: 06:00-18:00. Dark: - 18:00-06:00),
temperature 22£Z. The rats were left for 48 hours for acclimaiimat prior to the
commencement of the experiment, and were randossigiaed to 6 groups (n = 6).

Experimental procedure

During the experiment the control group receivetisle (1% CMC), four test groups received
OS-Ex Ocimum sancturextract 100mg/kg P.O.), ZO-EXiqgiber officinalisextract 100mg/kg
P.0.), Co-Ex 100 (Combined extract 1:1 w/w 100mdAk@.), Co-Ex 75 (combined extract 1:1
w/w 075mg/kg P.0O.), and Standard (ranitidine 10mgd?kO.) for three days. On third day aspirin
was administered at a dose of 200 mg/kg P.O. 8flemin of extract and ranitidine treatment
[11]. The food was withdrawn 18 hours prior to #epirin treatment. During experiment, to
avoid corpophagy and fighting, the rats were kapglg in wire- bottomed cages. After 5 h, all
animals were sacrificed by cervical dislocation emdarbon dioxide and oxygen (75% £©
25% Q) anesthesia and ulcer scoring was done. The éthicdelines for animal protection
rights were followed.

The number of ulcers was counted and scoring wesrtaken according to the reported method
[12]. The scores were, 0: no ulcer, 1: superficiakr, 2: deep ulcer, and 3: perforation. Ulcer
area was assessed by using®3¥daled surgical transpore tapes, which was fixed tght and
transparent sheet. Each cell on the tape was 1imarea, so the number of cells was counted
and the ulcer area was measured for each animpalJik&r index was measured using formula,
Ul = UN + US + UA x 10", where Ul = ulcer index, UN = ulcer number, USleen score, and
UA = ulcer surface area for each duodenum [14]. féreentage protection was calculated with
the formula % protection = [(C-T) / C] x 100, wheZe= ulcer Index in control group, T = ulcer
index in treated group.

Estimation of gastric pepsin:

0.2ml of centrifuged gastric juice plus 3ml of aitim 3% for each rat test and blank. Then 10ml
of 6% trichloracetic acid added to blank to stozyene activity. Both blank and test tubes
incubated in water bath with temperaturé@7or 30 minutes .Then 10ml of trichloracetic acid
added to test tubes, shaken well and filtered.e®igtic activity determined spectrometrically by
optical density measured at 280 wavelength [15$takdard curve was constructed from which
pepsin content of gastric secretion was determiryegiktrapolation.

Statistical analysis
All values are expressed as Mean + S.E.M. Obtadad was analyzed by One-way ANOVA
followed by Dunett’'s multiple comparison tests gs@raph Pad prism v5.03
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RESULTS

In the control group, both duodenal and gastricotes were observed mainly in the proximal
segments (figure 2). A significant reduction (p<OLPin different parameters it appears that pre-
treatment with ranitidine (10mg/kg) reduced duodiemacosal damage. The ethanolic extract of
Ocimum sanctunat a dose of 100mg/kg, shows significant antiuleiect, while the ethanol
extract ofZingiber officinalis(100mg/kg) shows less ulcer protection. The 1 edmbination

of the two extracts has shown the dose dependaetgigtic ulcer protective effect meaningful
and comparable with ranitidine (table 1).

Table 1: Effect of variousdrugs on aspirin induced ulcer in rat

Groups Number Scoring Area Ulcer index % Pr otection

Control 5.27+0.51 2.41+0.31 68.29+5.94 14.6+0.57 00.00 %
Co-Ex (075mg/kQg) 3.06+0.43 1.07+0.28 14.67+3.62 5.54+0.43 62.00 %
Co-Ex (100mg/kQg) 3.19+0.66 1.26+0.34 18.97+4.16 4.79+0.41 67.02 %
OS Ex (100mg/kg) 3.51+0.47 1.77+0.24 14.24+3397 5.84+0.59 60.00 %
Z0 Ex (100mg/kg) 4.13+0.62 2.03+0.29 31.94+475 9.58+0.63 34.40 %

Standard 1.77+0.48 0.79+0.32 10.5145.42 3.53+0.41 76.00 %

Data is represented as MEAN £ S.E.M (n=6), analyag@dne-way ANOVA followed by Dunnett’s test. a-peQ,
b-p<0.01, c-p<0.05, significant difference from ¢tah group.
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Figure 1. Comparative ulcer index in Control and treated groups.
Key- C: Control, Co-Ex 75: Combined extract (075kgy/ Co-Ex 100: Combined extract (100mg/kg), OSnDm
sanctum extract, ZO: Zingiber officinalis extract

This method of treatment with combination was quikere effective than corresponding single
oral dose of extract had comparable efficacy widimitidine treatment. The comparative
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summary of ulcer index is shown graphically in figl whereas; the representative photographs
are shown in figure 2.

The combination treatment in higher dose i.e. 10@mghows significant decrease in gastric
acid secretion as compared to individual drugs @mdbination in lower dose (075mg/kg). The
concentration of pepsin was also decreased indg@tioteolytic activity. The activity exhibited
by the combination at a lower dose i.e. 075mg/kgugiin insignificant, and increase in
pharmacological activity at a higher dose indicatese dependent activity as exhibited in table 2

Table 2: Effect of different drugs on gastricjuicein aspirininduced ulcerationsin rat

Group Total acidity (mEqg/l) Free acidity (mEq/qg) @B activity (U/ml)
Control 42.19+0.93 36.77+0.58 33.58+1.25
Co-Ex (075mg/kg) 17.65+0.71 8.50+0.49 11.46%0.93
Co-Ex (100mg/kg) 14.51+0.48 6.25+0.48 9.78+2.17
OS Ex (100mg/kg) 21.48+1.21 10.11+0.87 15.32+3.16
ZO Ex (100mg/kg) 36.03+0.69 27.41+1.17 22.76+2.17
Standard 9.87+0.37 8.90+1.15 12.16+0.97

Data is represented as MEAN £ S.E.M (n=6), analysg@dne-way ANOVA followed by Dunnett’s test. &.061,
b-p<0.01, c-p<0.05, significant difference from ¢@h group.

DISCUSSION

Ayurveda, the oldest medicinal system in the woikhds to find therapeutically useful
compounds from plants. Therefore, ayurvedic knogdedupported by modern science is
necessary to isolate, characterize, and standatdeective constituents from herbal source.
This combination of traditional and modern knowledmn produce better antiulcer drugs with
fewer side effects. Herbs are widely availableridid and other countries. The wide spectrum
makes them attractive candidates for further rebefit6].There are several factors that may
induce ulcer in human being such as stress, chras& of anti-inflammatory drugs and
continuous alcohol ingestion, among others [17thédigh in most cases the etiology of ulcer is
unknown, it is generally accepted that it is theuleof an imbalance between aggressive factors
and maintenance of the mucosal integrity throughethdogenous defense mechanism [18]. The
candidate for an effective drug against peptic uideuld basically act either by reducing the
aggressive factors on gastro duodenal mucosa orcbgasing mucosal resistance against them.
It has become imperative to scrutinize herbal petglfor evaluating their acclaimed properties,
as recently numbers of herbs are being introduceélde market [19].

Ocimum sanctunand Zingiber officinalisare known to possess some anti-ulcerogenic activit
In our study, we went a step ahead and have stutiEid combination treatment in aspirin
induced ulcer model. This model is based on thibitibn of cyclooxygenase enzyme leading to
reduced prostaglandin production and increaseithsecretion [20].This has been reported that
that the cytoprotective factors of the gastric naacdike increase in the mucus secretion,
bicarbonate secretion, and prostaglandin leveldeprahe gastric mucosa against corrosive
aticities of gastric acid and pepsin. However, N3g&\lpretreatment has been found to reduce
these cytoprotective measures [21, 22, 23].
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Figure 2: Representative photographs
Key- (a): Control, (b): Standard (ranitidine) (cXO-Ex 100mg/kg, (d): OS-Ex 100mg/kg, (e): CO-Extykg,
(f):Co-Ex 100mg/kg.
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It has been reported that gastric cytoprotectiveceis antagonized by the nitric oxide synthase
inhibitor [24].It has been indicated that prograndnoell death (apoptosis) is an intrinsic part of
organismal development and Aging. All NSAIDs indhuglaspirin cause apoptosis. The damage
in the stomach activates acid secretion by a sétiar pathway in addition to PGs, NO andCa
dependent inhibitory mechanism causing acid stitioran the damaged stomach is mediated
by histamine released from the mucosal mast céll 5, 27, 28]. This favours that aspirin
causes changes in gastric acid secretion, ulcecesdand pepsin activities due to apoptosis
activity mediated due to oxidative stress inducgdthie free radicals.

The antioxidant activities have been reported iporeed in Ocimum sanctunand Zingiber
officinalis [29, 30]. Therefore oxidative damage to endothal@ls, which results in NO might
be inhibited due to possible free radical scavepgitivity present.

The herboformulation at a dose of 075mg/kg sigaifity reduced severity of ulcer i.e. decrease
in ulcer index and increase in % protection, thaam ihdividual extracts at a dose of 100mg/kg.
The increase in activity at 100mg/kg indicates ddspendent effect of herboformulation. This
healing activity may be due to its cytoprotectivitffect coupled with anti-secretory activity by

reduction in free acid and pepsin activity as corag@ao control.

CONCLUSION

Based on our studies, we conclude that the henofiation of Ocimum sanctunandZingiber
Officinalis was found to be possessing potent ulcer proteqdnaperties as compared to
individual extract in Aspirin induced Ulcer modélhe activity depends on variety of factors
including amount of individual constituents in tletract, interaction between individual
constituents, and their pharmaco-kinetics, whicluies further studies.

Acknowledgement
We are sincerely thankful to our head of the depant, Dr. Sateesh Belemkar for his valuable
guidance. We express gratitude to him.

REFERENCES

[1] Valle DL. Peptic ulcer diseases and related digsrda: Braunwald E, Fauci AS, Kasper

DL, Hauser SL, Longo DL, Jameson JL, editors. Kanis principles of internal medicine.ﬂi6
ed. New York: McGraw-Hill2005; p. 1746-62

[2] Hoogerwerf WA, Pasricha PJ. Agents used for corafofjastric acidity and treatment of
peptic ulcers and gastroesophageal reflux disdasedardman JG, Limbird LE, Goodman

Gilman A, editors. Goodman and Gilman. The Pharrogocal Basis of Therapeutics. “ed.
New York: Mc Graw-Hill.2001; p.1005-19

[3] Manonmani S, Viswanathan Vidian J Pharmacol1995; 27:101-5

[4] Koehn FE, Carter GTNature Rev Drug Disco005; 4:206-20

[5] Bhargava KP, Singh Nndian J Med Resl981; 73:443-51

[6] Mandal S, Das DN, De Kamala, Ray K, Roy G, ChaudBBr Indian J Physiol Pharmacol.
1993; 37:91-2

52

Pelagia Research Library



Harshal Fegade et al Der Pharmacia Sinica, 2011, 2 (2):46-53

[7] Singh S, Majumdar DKJ Ethnopharmacoll999; 65:13-9

[8] Borrelli F, Capasso R, Pinto A, I1zzo ARife Sci2004; 74:2889-96

[9] Tyler VE.Pharm Int.1986; 7: 203-07

[10] Afzal M, Al-Hadidi, Menon M, Pesek J, Dhami M®rug Metabol Drug Interac2001;
18(3-4):159-90

[L1]Parmar NS, Henning G,Research Commutations of Chemistry, Pathology and
Pharmacology1983; 41:337-340

[12] Desai JK, Goyal RK, Parmar N$Pharm Pharmacoll995; 47:734-38

[13] Minaiyan M, Ghafghazi TPhysiol Pharmacol1999; 1(3):1-10

[14] Vogel HG, Vogel WH. Pylorus ligation method In: M&gHG Eds. Drug discovery and
evaluation (Pharmacological Assays). Berlin: Spgimgerlag.2002; p.867-68

[15] Hawk, PHB, Oser BL, Summerson WH. In: Practicaystdlogical Chemistry. Blackiston
Corn., New York]1960; p.348-397

[16] Dharmani P, Palit GJndian J Pharmacol2006; 38:1995

[17] Bhargava KP, Singh Nndian J Med Resl981; 73:443-51

[18] Sood S, Narang D, Dinda AK, Maulik SE.Pharm PharmacoR005; 57:127-33

[19] Rai V, Mani UV, lyer UM.J Nutr Environ Med.1997; 7:113-8

[20] Goel RK, Bhattacharya SKndian Journal of experimental Biolog002; 40:765-73

[21] Yoshikawa TN , Nakamura S, Kaneko T, Linuma S, Talshi S, Kondo M Yamasaki K.
Drug res 1993;43: 558-62

[22] Takeuchi K, Kato S, Ogawa Y, Kanatsu K, UmedalNPhysio Pari2001; 95:106:75-80
[23] Palmer RM, Ferrige AG, and MoncadaN&ature1987; 327:6122:524-26.

[24] Maria AO, Franchi AM, Wendel GH, Gimeno M, Guzmak,Giordano OS ,Guetteiro E.
Biol Pharm Bull 1998; 21:4:335-338

[25] Takeuchi K, Araki H, Kawauchi S, Kunikata T, Mizadu H, Tashima K.J Gastroenterol
Hepetol 2000; 151:D37-45

[26] Han Z, Pantazia P, Wyche JH, Kouttab N, Kidd VJ dteakson EA.J Biol Chem
2001;3:5:10-11

[27] Tanaka A, Mizoguchi H, Hase S, Miyazawa T, TakeuthMed Sci Moni2001; 7:5: 869-
77

[28] Zhou XM, Wong BC, Fan XM, Zhang HB, Lin MC Kung HFFan DM, Lam SK .
Carcinogenesi®001; 22:9:1393-97

[29] R. K. Kath, R. K. Guptandian J Physiol Pharmac@006; 50 (4): 391-396

[30] Stoilova 1, Krastanov A, Stoyanova A, Denev P, GagyS. Food Chemistry2007; 102:
3:764-70

53

Pelagia Research Library



