Available online at www.scholar sresear chlibrary.com

\\a(mac,b(
Scholars Research Library g «"b;é
Scholars Research . . B 3 f:
Der Pharmacia Lettre, 2016, 8 (1):121-128 * Vq <4 *
(http://scholarsresearchlibrary.com/archive.html) 4,
Library

| SSN 0975-5071
USA CODEN: DPLEB4

Invivo gastric antiulcer activity of syringin (phenyl propanoid glucoside)
studied in different ulcer induced experimental rat models

C. Shanmuga Sundaram*and U. S. Mahadeva Rao®

!Department of Biochemistry, Prof. Dhanapalan Ca#lex Arts and Science, Chennai, India
“Faculty of Medicine and Health Science, UniverSiiitan Zainal Abidin, Kuala Terengganu, Malaysia

ABSTRACT

Most of the currently available oral antiulcer dmigior the treatment of peptic ulcer provoke detritaé
adversative effects. Hence, the exploration fonptierived products for the treatment of ulcer comés. Syringin,
a phenylpropanoid glucoside found in the tepalMaba Paradisiaca, has many biological propertiegliding as
an antioxidant, immunomodulatory and antidiabetyeat. The preventive and curative effects of syringinuicers
were evaluated using models of acute gastric Iesinduced by ethanol and indomethacin in rats. Mueg, the
effects of ethanolic extract of syringin on gastantent volume, total acidity and pH, using théopys ligated
model were also evaluated. Animals pretreated syttingin extract showed a significant reductionésion index
in both ethanol and indomethacin induced ulcer nimidea dose dependent manner when compared tootfiteol
group. Similarly, post-treatment with syringin (58g/kg body weight) for a period of 15 days reveated
statistically significant improvement in the uldeealing process (p <0.05). In the pylorus ligateddal, it was
observed that the syringin displayed an antisecyetretivity, which led to a significant reduction the gastric
juice volume, total acidity and pH. These findingdicate that syringin displays both ulcer preveatiand ulcer
curative properties and provides a scientific ratide for the use of syringin in the traditional medal system.

Keywords: Peptic ulcer, syringin, antiulcer activity, antisetory activity.

INTRODUCTION

Gastrointestinal disorders are one of the mostifgignt causes of morbidity for the human populatidhough

diseases in general can affect any part of the laodly give rise to undesirable changes that altergrtetabolic
processes of the system [1], diseases of the gasistinal system are more important because treeijable to send
the whole system out of gear. A peptic ulcer ieaifn lesion in the lining of the stomach or duadaenwhere acid
and pepsin bathes the surface [2]. Factors sucktrass, smoking, alcohol usage, nutritional deficies and
frequent ingestion of non-steroidal-antlinflammatatrugs (NSAIDs) have been shown to contribute &stmc

ulcer Incidence [3]. Although there is evidencenplicate Helicobacter pylori in the developmentpafptic ulcers,
the proportion of ulcers not related to either Mop or NSAIDs has increased, and this affectsrtamagement of
peptic ulcers [4]. Five to ten percent of popwasi experience a peptic ulcer at some point i tiveis. Ulcers can
also irritate or inflame pancreas leading to paatitis. The most prominent symptom of a peptic ulsepain. Risk
of ulcerogenesis is now greatly enhanced due tmsmonomic problems and exposure of man to mamyone

agents and chemicals [5].

Some suggested risk factors such as diet, and spit®umption, were hypothesized as ulcerogens latgilin the
20" century, but have been shown to be of relativelyomimportance in the development of peptic uldéis
Similarly, while studies have found that alcohohsomption increases risk when associated with kbripyfection,
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it does not seem to independently increase ris#, @ren when coupled with H. pylori infection, theerease is
modest in comparison to the primary risk factor [7]

The currently used antiulcer drugs like Hreceptors blockers, proton pump inhibitors, ansiouranics produce
adverse reactions such as hypersensitivity,arrhigthimpotence and haemopoietic changes with ieszipility of
increased rate of ulcer recurrence within one yafier cessation of the treatment. Because of lth@eamentioned
demerits reported with the current antiulcer thgrdpere is a need for the search of newer therapaatiulcer
agents preferentially from plant sources continlieqlants some of the most attractive sourcese®f drugs show
to produce promising and favourable reasons itrdament of ulcer.

In traditional medicineMusa paradisiacaaw flowers are treated as remedy for ulcers. jlfees of tepals have
been used for fevers, hemorrhages, hysteria. Dgserdigestive disorders, and diarrhea can alsoubed by tepal
extract. Anemia, blood pressure, constipation, e&gon can be controlled by the flower extractny@bet al, have

reported the anti-ulcerogenic activity of dried pi®w of banana pulp against ulcers induced by his&in guinea
pigs and, phenylbutazone, restraint stress anchjz@dne in rats [8 - 11]. The flower extract te®n reported to
possess antioxidant as well as antiulcer actitig/+ 13].

The flowers ofMusa paradisiacavas reported to contain various biologically aetphytochemicals such as pectin,
leucocyanidin, quercetin, syringif,sitosterol and terpenoid glucosides [14 — 15]lifeary studies conducted by
us using different solvents revealed that the etl@rextract ofM. Paradisiacatepals contain relatively increased
amount of syringin.

Syringin, a phenylpropanoid glucoside is a foundbto distributed in the tepals ®flusa pardisiaca Various
pharmaceutical actions of syringin have been regorSyringin is effective for the treatment of gsygenic
behavior disorder.

Several pharmacological actions of syringin inclygd@sma glucose reduction, antioxidation, anti-earactivity,
antidepressant effect, immunomodulation, etc [P®]: Syringin was found to possess immunomodulatatyvity
and anti-allergic effects [21] and additionallyeithibit potent cytotoxic effect on several tumoal tines [22 — 23]
and anti-inflammatory activity [24].

In the absence of systemic studies in the liteeategarding the antiulcerogenic properties of gyninin the present
study an attempt has been made to isolate andatbera syringin from the tepals bfusa paradisiacaxtract. It is
also aimed to evaluate its antiulcerogenic poteimtiaxperimentally induced different ulcer models.

MATERIALSAND METHODS

Preparation of plant extract

The Male flowers from the tip of the peduncle a thme of harvesting of unripe plantain were cdbtecfreshly
from Thirukazhukundram, Kanchipuram District, TaM#du, India during the months of January and Fafyrand
authenticated by a Taxonomist in the Centre forakibed Studies in Botany, Universityof Madras. Téyats were
selectively removed from the bracts; shadow dried powdered using a pulverizer. The powdered flomwaterial
was defatted with petroleumether (60-@0and then extracted with 95% ethanol in a Soxdygaratus. The solvent
was selectively removed under reduced pressureshwields a black sticky residue (26.5% w/w) wiipect to
dried flowers. The dried flower extract was stoired desiccator till further investigation.

Isolation and char acterization of compounds from the ethanol extract

1 Kg of shadow dried, powdered tepals of M. paiadeswere repeatedly extracted with ethanol angp@eded to
dryness under reduced pressure. The resultanuee$®b0g) was suspended in 100 ml of distilled waded was
fractionated successively by partitioning first lwithloroform (3 x 100 ml) and then with a 3:1 mietuof

chloroform and ethanol (3 x 100 ml). The remainsofution was labeled as water fraction. After beiinigd under
reduced pressure at 40 °C, each fraction was athlyy thin layer chromatography (TLC). The mosivacethanol
fraction was subjected to silica gel preparativia tayer chromatography (PTLC) using butanol: acatid: water
(4:1:5, upper phase) as a mobile phase. The pifritye whitish semi-crystalline substance obtaiwes checked by
analytical TLC using an authentic sample of symngrhe isolated compound was investigated usingowar
analytical spectral studies such as UV-Visible BihR.
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Experimental Animals

Healthy, male albino rats of wistar strain (150-13jOwere selected for the present study. The rat® yprocured
from Tamil Nadu Veterinary and Animal Sciences Wmgity, Chennai. The rats were housed in well \ateti;

colony cages in the departmental animal house. @pbagy was prevented by keeping the animals inscagg

gratings as the floors. The animals were maintaioedsterile, standard pellet diet and water aduibi The
experiments were designed and conducted accorditigetethical norms approved by Ministry of Sodiastice and
Empowerment, Government of India and InstitutioAaimal Ethics Committee Guidelines for the inveatign of

experimental pain in conscious animals (IAEC Nd0212010). Before beginning the experiments, thimals were
allowed to acclimatize to animal house conditiondaveek period.

Acutetoxicity studies and dosage fixation studies

The acute oral toxicity studies were conductechenrat model, according to the method of Litchfiaidl Wilcoxon
(1949) and as described in “Guidelines for TestiigChemicals-Acute Oral Toxicity-Fixed Dose Procexiu
(OECD 420, 2001). In this study, syringin was graliministered to a group of at least 10 rats aftéP h fast. The
control group received equal amount of water byagavwith the aid of a metal gastric cannula. Dodaggion
studies were carried out by administering gradesedmf syringin (10, 20, and 30, 50, 100 mg/kg bedght [b.w])
to determine the dose-dependent effect. The sigdssgmptoms were observed carefully after 0, 30,120, 180
and 240 min and then once a day for the subsedukmtays to record toxic manifestations. Body weidbod
intake, morphological and behavioral changes wesgitored periodically to assess the signs of tdyxiof syringin,
if any. At the end of the experimental period, #r@émals were sacrificed and the blood was colleetgld and
without anti-coagulant.

The effect of syringin pre-treatment using the ethanol induced ulcer model

The study was performed according to the methoBinfikokurglu et al., (2002) [25]. After 12 h of fasting, the
Male Wistar rats weighing about 160-180 g were oanig divided into four groups of six rats each. @vol
represented the control group which received waitdy and the group 2 was given 1 ml of 99.5% ethéyooral
gavages to induce gastric ulcer [26]. Group 3 remkb0 mg/kg body weight of syringin respectivehdaroup 4
animals were treated with omeprazole (30 mg/kg BW)pretreatments were administered orally. OnarHater all
of the animals in group 3 and 4 were given 1 m@@H% ethanol by oral gavages to induce gastriersicAfter a
lapse of 1 h the animals were sacrificed by cehdéslocation and stomachs were removed and opalwed) the
greater curvature.

The effect of syringin post-treatment using the Indomethacin induced ulcer model

Four groups of at least six rats each were setupup | was the control which received 1 ml watelyoUlcers
were induced in all rats in groups I, Ill and Iy mdomethacin (100 mg/kg bw) by oral gavage. Ratgroup I
were treated with 50 mg/kg bw syringin daily for d&ys and rats in group IV were treated with cidiag (100
mg/kg bw) daily for 15 days. After 15 days, all mails were sacrificed and ulcers assessed as bé&foeesum of
length of lesions (mm) was calculated and expreasddsion index.

Shay ulcer model

In this model, the rats were divided into threeupeach comprising of a minimum of ten rats. Tis were fasted
for 24 h with free access to water. Thirty minuaéer oral administration of single dose of syrm0 mg/kg b.w),
cimetidine (100 mg/kg b.w) as a positive contromater (10 mil/kg bw) as a negative control, theopys$ ligature
was performed under phenobarbital anesthesia asa af 35 mg/kg bw [27]. Animals were allowed toaeer and
stabilize in individual cages and were deprivedwatter during the postoperative period. Four hoatsr| the
animals were sacrificed by cervical dislocation ghd abdomen was opened to place another ligatutbea
oesophageal end. The stomachs were removed anit gasttent was carefully collected and centrifugeB000

rpm for 10 min. The amount of gastric juice and whs determined by titration with 0.01N NaOH solatiand

phenolphthalein as an indicator. Gastric lesionseevevaluated by examining the inner gastric sureceescribed
separately. Ulcer index was calculated from pesggmulcerated surface as described by Tan et986()1L[28].

Histological Studies

A portion of the ulcer region in the stomach tissuas dissected out and fixed in 10% buffered nédidranalin
solution for histological observations. After fila, tissues were embedded in paraffin, solid eastiwere cut at 5
mm and stained with hematoxylin and eosin [29]. Heetions were examined with the help of a qudlifie
pathologist under light microscope and photomicapds were taken.
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Deter mination of degree of ulceration
The surface area (A) nfntovered by each lesion was measured (Murakami.,et390) and the sum of erosion
areas per rat stomach was calculated. Percentegiatgd surface (US) was calculated as

Total area covered by ulcers
% US = x 100
Total corpus mucosal surface

Ulcer index was calculated from percentage ulcdrateface as described by Tan et al. (1996) [32].

Statistical analysis
The values were expressed as mean + S.E.M forasixin each group. All data were analyzed with SP&8
student software. Hypothesis testing method inauolee way analysis of variance (ANOVA) followed jpyst hoc
testing performed with least significant differefle&D) test. Values of @P < 0.05, #P < 0.01, *P.60Q, and were
considered as significant.

RESULTS

The acute oral toxicity evaluated after a singlal @dministration of 50 mg/kg bw syringin revealsoh-toxicity

(results not shown). All of the animals survived 1@ days. There were no significant alterationfood and water
consumption or body weight gain during the expentakperiod. Analysis of both haematological andchiemical
parameters indicated no significant changes insthimgin treated group of rats when compared tonafs in the
control (untreated) group. Macroscopic observatinrvital organs also confirmed the non-toxic natfreyringin.

These preliminary studies indicate the absenceutkaoxic effects of syringin.

Syringin pretreatment studies

The ulcer preventive effect of the syringin on bethanol and indomethacin induced gastric lesinrexperimental
rats is summarized in Tables 1 and 2. Pretreatnvihtsyringin resulted in a significant reductiohtbe gastric
lesions induced by two damaging agents (ethanolirehoimethacin) in a dose dependent manner andfficaoy

was found to be similar in both cases. The reslitained suggest that the syringin has a signifiaatiulcer effect
in each of these ulcer induced models.

Syringin Post-treatment studies

The rats receiving water only showed no lesionth@ir gastric mucosa. Treatment of rats with ethasowell as
indomethacin produced typical acute mucosal lesiatts ulcer index scores of 10. Oral administrat@frsyringin
at a concentration of 50 mg/ kg bw for 15 days ificantly (p <0.05) reduced the ulcer index in bethanol as well
as indomethacin induced experimental ulcer in aat$ the results were comparable with standard dfTajsles 3
and 4). In the gastric secretion determination rhagking ligated pylorus, the treatment with syimgas well as
cimetidine, reduced the volume of the gastric juto¢al acidity and raised gastric pH significantlycomparison
with control groups (Table 5). The ulcer preventidffects of syringin in both models were comparablstandard
antiulcerogenic drugs omeprazole and cimetidingpeetively (Tables 6 and 7).

Table 1. Effect of pretreatment with syringin on indomethacin- induced ulcer inrats

Groups Ulcerated surface plcer

(%) index

Control 0.00 +0.00 0
Indomethacin 37.46 £ 2.69 10
Indomethacin + syringin (100 mg 12.83 + 1319 5

Values are expressed as Mean +S.E.M for six asimatach group. One way ANOVA followed by postéstqL. SD). The results were compared
with @ Control;® Indomethacin.

Table 2. Effect of pretreatment with syringin on ethanol induced ulcer in rats

Groups Ulcerated surface ploer

(%) index

Control 0.00 +0.00 0
Ethanol 22.85 £ 1.68 7
Ethanol + syringin (50 mg) 6.06 + 0.8 4

Values are expressed as Mean +S.E.M for six asiimatach group. One way ANOVA followed by postéstqL.SD). The results were compared
with @ Control;® Ethanol.
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Table 3. Effect of syringin treatment for 5, 10 & 15 days on indomethacin-induced ulcer in rats

Groups Ulcerated surface plcer

(%) index

Control 0.00 +0.00 0
Indomethacin 70.99 £+ 5.2 10
Indomethacin + syringin (5 days| 21.86 + 137 7
Indomethacin + syringin (10 day$) 3.91 + %1 3
Indomethacin + syringin (15 days) 1.08 + (14 2

Values are expressed as Mean +S.E.M for six asimatach group. One way ANOVA followed by postéstqL. SD).. The results were
compared with? Control; ® Indomethacin.

Table 4. Effect of syringin treatment for 5, 10 & 15 days on ethanol-induced ulcer in rats

Groups Ulcerated surface _Ulcer

(%) index

Control 0.00 + 0.00 0
Ethanol 53.48 +3.78 10
Ethanol + syringin (5 days 14.74 + 199 5
Ethanol + syringin (10 day§) 3.11 +0.22" 3
Ethanol + syringin (15 day§) 0.91 + 0.1G" 2

Values are expressed as Mean +S.E.M for six asimatach group. One way ANOVA followed by postéstqLSD). The results were compared
with @ Control;® Ethanol.

Table 5. Effect of syringin on pylorus-ligated ulcer in rats

Groups Ulcerated surface Ulcer Gagtric volume Gagtric acidity pH

(%) index (ml) (mEg/L)
Control 9.35+0.86 4 4.57+0.20 47.52 £ 3.06 3112
Syringin (50 mg/kg) 4.46 £0.2 3 4.10+0.22 39.72+ 252 3.12+0.20

Values are expressed as Mean +S.E.M for six asiinatach group. One way ANOVA followed by postéstqLSD). The results were compared
with @ Control.

Table 6. Effect of syringin on the extent of ulceration in indomethacin-induced ulcer in rats

Groups Ulcerated surface plcer Gastric volume Gadtric acidity pH
(%) index (ml) (mEg/L)
Control 0.00 + 0.00 0 1.90 + 0.09 3.66 +0.18 41021
Indomethacin 74.46 + 4.G7 10 4.28 +0.2% 6.12 + 0.34" 2.60+ 0.1
Indomethacin + syringin 1.21 + 0.8 2 2.46 + 0,179 3.99 + 0.3F°¢ 3.70 +0.18°¢
Indomethacin + Cimetidine 1.04 +0.88 2 2.92+0.18" 4.75 + 0.36@" 4,06 +0.18"

with 2Control?® Indomethacin;®Indomethacin + Cimetidine treated rats.

Values are expressed as Mean +S.E.M for six asimatach group. One way ANOVA followed by postéstqLSD). The results were compared

Table 7. Effect of syringin on the extent of ulceration in control and ethanol-induced ulcer groups of rats

Groups Ulcerated surface _Ulcer Gastric volume Gagtric acidity pH
(%) index (ml) (mEg/L)
Control 0.00 +0.00 0 2.54+0.17 2.94 +0.10 41821
Ethanol 62.16 + 4.29 10 4.79+0.26 5.92 +0.26" 2.32+0.17
Ethanol + syringin 1.15 +0.99°¢ 2 2.80 +0.28°¢ 3.24 +0.258%¢ 3.74 +0.325¢
Ethanol + Omeprazole 1.01+030 2 2.65+ 0.28” 3.70 £ 0.169" 3.86 +0.17”

Values are expressed as Mean +S.E.M for six asimatach group. One way ANOVA followed by postéstqL.SD). The results were compared

with 2 Control? Ethanol;°Ethanol + Omeprazole treated rats.
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Plate 1: Histological observations on the gastric mucosa of control and experimental groups of rats

Photomicrograph showing of gastric mucosa cells of Control (A); Indomethacin-induced ulcer (B); Indomethacin-induced ulcer +

Syringin (C); Indomethacin-induced ulcer + Cimetidine (D) treated rats showed at 200x

Plate 2: Histological observations on the gastric mucosa of control and experimental groups of rats
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DISCUSSION

In this syringin antiulcerogenic study, acute tityian rats was investigated and a single oral adination of
syringin at a concentration of 50 mg/kg body weigtdicated the non-toxic nature of syringin. Aftezatment of
rats with different concentrations of syringin haleen demonstrated not inducing significant alienat in
haematological or biochemical parameters [30]. Hdosage fixation studies indicate that the syringtna
concentration of 50 mg/kg body weight showed theimam gastric antiulcerogenic activity in both atcb and
indomethacin induced experimental gastric ulcer el®ih rats.

Chemically, syringin is the glucoside of sinapytatol. Characteristically syringin is a white calibe solid,

slightly soluble in water [31]. Since syringin hadow viscosity and readily solubilizes aqueousarttis found to
be more effective in eliciting biological propedieTherefore, the present study was carried out it aqueous
extract of syringin. In most cases, the stabledieicce of ulcer in rat models provides a powerfal eonvenient tool
for the investigation of therapeutic modalities fthe disease and for its complications [32]. Thetrga ulcer

preventive and ulcer curative activities of syrmgiere evaluated using ethanol, indomethacin amoryy ligated

ulcer models; the most commonly used experimentalats for the evaluation of gastric antiulcer atfiis in rats

[33].

Ulcers caused by ethanol are due to superficialag@nto the mucosal cells [34]. On the other hatiéhr®l induced
gastric lesions are thought to arise as a resulire€t damage of gastric mucosal cells, resultindpe production of
free radicals [35] and hyperoxidation of lipids [3®hese data suggest that antioxidant compoundlsl d® active
in this experimental model, producing antiulceragesffects. This effect is known as cytoprotecti@2]. The
observed decrease in ulcer index in syringin tbg®ups of rats may be due to its antisecretorgytwprotective
properties or both.

Indomethacin became the first-choice drug to pcedan experimental ulcer model as a result of tgpaimigher
ulcerogenic potential than other non-steroidal -arfilammatory drugs. Indomethacin is known to indugastric
ulcer by inhibition of prostaglandins which are aptotective to gastric mucosa [37]. The incidende o
indomethacin-induced ulceration is mostly on thandular part of the stomach. Indomethacin admatistn
induced numerous punctiform and filiform gastricark in the control rats. The observed antiulcarmgeroperty of
syringin may be due to increased synthesis of mai@nd/or prostaglandins or could possibly be duéstd-
lipoxygenase inhibitory effect [38].

In pyloric ligation-induced ulcer model, increasagiastric acid secretion has been implicated irséwere ulceration
of the rat gastric mucosa [39] while the auto-digesof gastric mucosa has been attributed to toairmulation of

pepsin [40]. Hence, indomethacin and pylorus l@ativere used to induce ulcer in this research. Ghothe

mechanism of ulcer formation by indomethacin arhesl is quite different, the efficacy of the dnwgs found to
be the same in controlling the gastric ulceratih][

The results of histological observations made astrgamucosa of control and experimental rats dhboodels are
presented in plates 1 (a-d), and 2 (a-d).

Plate 1a shows the histological observations madbe gastric mucosa of control rats showing nomnetitecture.
Plate 1b represents stomach tissue of indomethadinced ulcer rats with severe ulcer lesions on ghstric
mucosa. Plate 1c illustrates indomethacin indudedruats with prominent lesions and ulceratedagfon the
gastric mucosa. Plates 1 c represent syringin (8kgnb.w) treated indomethacin-induced ulcer r&tste 1d
represents cimetidine treated ulcer rats.

2a shows the histological observations made ogais&ric mucosa of control rats showing normal aechire. Plate
2b represents stomach tissue of ethanol inducet t¢s with severe ulcer lesions on the gastricasa. Plates 2 ¢
represent syringin (50 mg/kg b.w) treated ethanduced ulcer rats. Plate 2 D represents Omepraaated ulcer
rats.

Administration of syringin was found to protect tlyastric surface against ulceration, which is eviddy
decreased/absence of lesions in both the ulcec@timodels. The apparently normal architectureasfric mucosa
in syringin treated ulcer rats confirms the gasttgctive effect of syringin. Similar observationsre noted in the
ulcer rats treated with cimitidine. The histolodiiading further strengthens the ulcer curativieef of syringin.
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In conclusion, the results of the present studystimt syringin possesses antiulcer or cytoprotecsctivity, as
evidenced by its significant inhibition in the foation of ulcers by different animal models, as vesllulcer curative
properties by decreasing the gastric secretionstefre the observed ulcer preventive and ulceatimar activity of
syringin extract may be partially due to its relatantioxidant activity.
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