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ABSTRACT

The aim of this work is to investigate pharmacatagiactive compounds analysis and their anti-inftaatory
activity of Pyrus pashia fruit In this work some pharmacological active compaumeere isolated by column
chromatographic techniques and identification oéithstructure by spectroscopic (NMR, IR, Mass, @\6.)
methods. Lupepp-Sitosterol ands-Sitosterol-3-D glucoside compounds were isolated. These canasofirstly
were isolated fronPyrus pashia fruitThe anti-inflammatory activity of these compouhas been investigated with

in vivo study. In this study, it has been shownt tAgrus pashia isolated compounds showed potent anti-
inflammatory activity. The active ingredient in tagtract that reduces thaflammation is not known at present.
There is ongoing research to isolate and charaegterthe bioactive compound (s) responsible for thé- a
inflammatoryactivity of Pyrus pashia.
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INTRODUCTION

Medicinal plants represent a rich source of potant powerful drugs. The treatment of human and ahiisease
depends mainly on natural products derived frommtglaanimals, microorganisms and minerals. The wdible
fruits have show’s different types of activity i@nti-inflammatory, antioxidant, antimicrobial, dgfive disorder,
heart disease, skin disease, astringent, diuneti@ati-dysenteric properties [1].

Pyrus pashia(Moraceae) commonly known as Mahal is a populait fin Uttarakhand. The fruit is employed
frequently in the traditional medicine as suppletagnfood, minerals, vitamins, polyunsaturatedyfaitids, certain
phytochemical and dietary fibres [2Pyrus pashiais employed frequently in the traditional medicias
antimicrobial, antioxidant, stomachénd hypoglycemic activities [3, 4'he aim of this study was to evaluate
isolation and structural identification of pharmigcal active compounds in fruit of Mahal ardtute anti-
inflammatory activity studies were performed foliog the Carrageenan induced hind paw edema.

MATERIALS AND METHODS

Collection and I dentification

The materials included fresh and dry fruits Ryfrus pashiawere collected from district Chamoli, Uttarakhand
during August-September 2010. These plants werbeatitated from Taxonomy Laboratory, Department of
Botany, HNB Garhwal University, Srinagar. The voeckpecimens GUH 8267 were deposited in the Urityers

herbarium for future records.
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Preparation of Plant Extract

The air dried fruits ground to moderately fine p@wvdnd soxhlet extracted with petroleum ether, ratidom, ethyl
acetate, acetone, methanolic, ethanolic and watiergusoxhlet apparatus [5]Each extract was evaporated to
dryness under reduce pressure using rotary evapofdte extracts thus obtained were stored inigtit tontainer
at #C until further analysis. The hexane fraction wasomatographed on column chromatography elutindp wit
hexane with increase amount of ethyl acetate te fyjactions of 200 ml each. Fractions which gawveilar spots on
the thin layer chromatography (TLC) with appropeiablvent system were combined.

Experimental animals

The wistar rats (100-150g) were obtained from thenm#al House, National Centre of Fungal TaxonomywNe
Delhi, India. They were housed at a temperature123+ 12 hour light/dark cycle 35-60% humidity, in
polypropylene cages and fed a standard rodenttietwater adibitum. The animals were deprived of food but not
water 4 hours before the experiment. The experiatatdsign was approved by the ethical committeeafomal
experimentation of faculty of Pharmaceutical Sce($.B.S Ballawala Dehradun Uttarakhand) beariegntimber
273/PP/SCEA.

Acute Toxicity Study

To determine the minimum lethal dose, acute orzicity studies were performed as per OECD guidslift.
Adult albino rats of either sex weighing 100-150gmere used. The animals were divided into five gsoop six
each. Group | was given 2 ml of 1% saline and gribupceived 2 ml of 1% vanillin both acted as aoht The
other three groups were administered isolated comms. All the experimental rats were fasted ogiThey
were observed continuously for any gross behavidrahges and toxic manifestations like hyperagtigtooming,
convulsions, sedation, hypothermia and mortalityirdy the first three hours. Thereafter the animaisre
continuously monitored at regular intervals foradsl No adverse effect or mortality was detectetthim study up
to 500 mg/kg between doses. Hence sub-lethal dafs88-150 mg/kg between doses of the isolated compts
were selected for the following experiments.

Chemicals & Experimental instruments

All the chemicals and reagents of analytical graaieh as Indomethacin (Merck, Bangalore, India) @atdtageenan
(Sigma Chemicals, St. Louis, MO, USA) were procuiredn the respective companies and were used isttity.
Melting points were determined on a Kofler hot-stagicroscope melting point apparatus and were ueciad,
infrared and ultraviolet spectra were obtained arkip-Elmer lambda model 1330 and 20 spectrometers
respectively’H and**C -nuclear magnetic resonances were recorded oh JE®I-GSX 400 spectrometer. Mass
spectra were obtained using GCMSQP 5050 A Shimadm®s spectrometer, column chromatography and &adlyt
thin layer chromatography was carried out usingd¥éi7491 and Merck 7730, 60 F-254.

MATERIALS AND METHODS

Method of isolation

The 20.0 gm of the hexane fraction of the ethanetitacts of the fruits dPyrus pashiavere subjected to column
chromatography over Merck silica gel 2H70-230 Mesh ASTM ) and eluting with petroleurhest petroleum
ether/hexane, hexane and hexane/ethyl-acetatevid 5§) fractions. Whereas thin layer chromatograplas
performed on commercially TLC plastic sheets prembavith Merck silica gel 60 F-254 (0.2 mm thickges

Carrageenan induced rat paw edema assay

Acute anti-inflammatory activity studies were penfed following the Carrageenan induced hind pawnede
suggested [7]. The rats were divided into five goof six rats each. Group 1 acted as control aasl given 1%
saline, Group 2 received 100 mg/kg between of stahdeference drug — Indomethacin, Group 3, 4 ancete
administered 150 mg/kg between of the isolated @orapts with 2 ml of 1% vanillin respectively. 0.1 of 1%
solution of Carrageenan was injected intradermilyhe rats into the plantar surface of the rigimdhlimb to
induce paw edema. The paw volume was measuredypietigraphically before induction (0 H) and afterat
hour intervals for four hours. The paw volume iroww Il, Ill and IV were compared with that of thentrol.
Percentage inhibition was calculated using the tdam

% Inhibition = (V- V1/Vc) X 100
Where, \&= Paw volume in control group,
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V1= Paw volume in drug treated group.

Statistical analysis

The data are expressed as the mean + SEM analyzedebway analysis of variance (ANOVA) and Tukeytest
was used as the test of significance. P value<@@8% considered as the minimum level of significan&k
statistical tests were carried out using SPSSstitai software [8].

RESULTS

Compound (1)
Structure- Lupeol

State - white needles

M. P. — 120-122C

Molecular formula - GgHs,O

Molecular weight - 426.72 gmbl

IR (V maxCCly) cmi*: 3056, 2929, 2313, 1593, 1435, 1265, 898, THINMR (CDCL; 400 MHz):5 4.70, 4.55(2H,
s, H-29a, 29b), 3.2(1H, m, H-3), 0.77, 0.79, 0@94, 0.97, 1.05, 1.65 (each 3H, 8-NMR (CDCL; 100 MHz):
d 151.0 (C-20), 109.0(C-29), 79.0 (C-3), 55.5(C-50.5(C-9), 48.3(C18), 48.0(C-19), 43.0(C-17), 42:94),
40.9(C-8), 40.0(C-22), 38.9(C-4), 38.7(C-1), 38-1(®), 37.2(C-10), 35.5(C-16), 34.2(C-7), 29.9(C;228.0(C-
23), 27.4(C-2), 27.1(C-15), 25.2(C-12), 21.0(C-119.5(C30), 18.5(C-6), 18.0(C-28), 16.1(C-25), 16-26),
15.5(C-24), 14.8(C-27).

Compound (II)
Structure -8-Sitosterol

State - White powder

M.P. — 136-140C

Molecular formula — gHs5,0

Molecular weight - 414.71 gmdl Rf 0.47 (silica gel/methanol: chloroform =1;49); #Rax (KBr): 3500-3200 (O-
H), 3020 (C=CH), 2940, 2860, 1640, 1460, 1380, 10620, 970, 960, 800 ¢ch*H-NMR (CDCLg) 5(ppm): 0.68-
2.32 (m, C,CH,CHCHj), 3.52 (b, OH), 5.09 (t, CH=CH) 5.35 (d, =CHE-NMR (CDCLs) 5(ppm): p-Sitosterol :

11.87(C-18), 11.87 (C-29), 18.74 (C-26), 19.02 (§;219.39 (C-19), 19.82 (C-27), 21.07 (C-11), 23(@228),

24.27 (C-15), 26.06 (C-25), 28.22 (C-16), 29.092%); 31.46 (C-2), 31.85 (C-7), 31.85 (C-8), 33.602Q2), 36.14
(C-20), 36.46 (C-10), 37.21 (C-1), 39.76 (C-12),2462(C-4), 42.26 (C-13), 45.78 (C-24), 50.11 (C8H,02 (C-17),
56.72 (C-14), 71.73 (C-3), 121.68 (C-6), 140.75{C-
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Table 1. Anti-inflammatory activity of isolated compounds

Group Dose mg/kg Paw volume in ml + SEM and percentage inhibition
+1 Hour +2 Hour +3 Hour +4 Hour
| Control 0.638 +0.01 0.687+0.03 0.698+0.02 0.756+0.04
I Indomethacin (100 mg/kg) 0.462+0.02 0.405+0.02 0.362+0.02 0.312+0.01
Il B-Sitosterol (150 mg/kg) 0.568+0.04 0.57940.03 0.551+0.01 0.532+0.02
vV B-Sitosterol—R-D glucosidg(150 mg/kg) | 0.501+0.02 0.458+0.03 0.371+0.03 0.328+0.02
V Lupeol (150 mg/kg) 0.454+0.03 0.397+0.04 0.326+0.04 0.294+0.03

Figure 1.1 Anti-inflammatory activity of isolated compounds.

m Normal control (Saline
1ml/rat)

m Standard drug
(Indomethacin 100mg/kg)

= B-Sitosterol (150 mg/kg)

m g-Sitosterol —3-D glucoside
(150 mg/kg)

® Lupeol (150 mg/kg)

1 Hour

2 Hour 3 Hour 4 Hour

Compound (l11)

Structure §-Sitosterol-3-D glucoside

State - Buff colour

M. P. — 312-314C

Molecular formula — ggHgOg

Molecular weight — 302.2 gmdlIR (3600-3400), 2900, 2850, 1720, 1640, 1450, 1200, (830-800) cm-1:H-
NMR (400 Mz, DMSO-g): 7.25 (s, 1-H, —OH), 6.67-6.84 (m, 1H proton afar moiety), 5.47 (s, 1H, H-6), 5.35
(dd, 1H, J=12.5 and 8.5 Hz, H-23), 5.03-5.08 (dd, 3= 12.5 and 8.5 Hz, H-22), 4.96 ( s, 1H, protbrsugar
moiety), 4.85 (s, 1H, anomeric proton), 3.86 (m, H-B) 2.03 3.31 (m 3H, proton of sugar moietyR41(s, 3H, H-
19), 1.0 (d, 3H, J=6.5 Hz, H-21), 0.97 (t, 3H, X=Az, H-29), 8.8 (s, 3H, H-27), 8.7 (s, 3H, H-28)d 0.85 (s, 3H,
H-18); **CNMR (400 Mz, DMSO-g): 39.9 (C-1), 29.9 (C-2), 77.3 (C-3), 39.8 (C85,8 (C-5), 21.6 (C-6),39.2 (C-
7), 29.7 (C-8), 48.7 (C-9), 29.4 (C-10), 21.6 (O517.2 (C-12), 50.8 (C-13), 30.2 (C-14), 62.1 ®);1r7.3 (C-16),
124.3 (C-17), 118.26 (C-18), 130.2 (C-19), 151.8720), 178.91 (C-21), 146.47 (C-22), 29.2 (C-23),11(C-24),
62.12 (C-25), 76.7 (C-26), 63.75 (C-27), 184.9 §);211.14 (C-29), 121.2(C-30) and the chemicdisi(210.3,
209.45, 130.24, 130.0 and 143.96) ppm are duectcdhbon of the sugar moiety.
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DISCUSSION

In this study, we evaluated the anti-inflammatocyivaty of the hexane fraction of the fruits Bfyrus pashiaby
carrageenan-induced paw edema model. The carragéahaced paw edema model is a suitable test faluating
anti-inflammatory activity of a drug in the acutease of inflammation. Edema induced by carrageenaelieved

to be biphasic. The first phase (1 hour) involves riflease of serotonin and histamine and the segbase (> 1
hour) is mediated by cyclooxygenase produCentinuity between the two phases is provided IjynkiThe result

of anti-inflammatory activity of fruits hexane fitean of Pyrus pashiaagainst carrageenan induced paw edema is
shown inTable 01 Paw volume was significantly reduced (P<0.01plintreated groups as compared to control
group [Fig 1.1]. Lupeol B-Sitosterol and3-Sitosterol-R3-D glucosideare showed more significant inhibition of
edema but less effective than reference standangp@ond i.e. Indomethacin, table 1 and figure 1.1.

CONCLUSION

It can be concluded that the hexane fraction offithiés of Pyrus pashigpossess potent anti-inflammatory activity
thus validating the ethno pharmacological claimsisTknowledge could be tapped to formulate new &gentreat
inflammatory and allergic ailments. Further investiign revealed that isolation and structure deteation of the
active principle and its mode of action are suggg$vr the development of a new drug candidataertteatment of
inflammatory diseases. Lupeol has been shown tdbigx¥arious pharmacological activities e.g inflamtion,
cancer, arthritis, diabetes, heart diseases, temadity and hepatic toxicity an@-sitosterol reduces blood levels
of cholesterol and inhibits cholesterol absorptionthe intestine. Research has indicated fh&itosterol-3-D
glucosidemay be useful in prevention of inflammation, axititant and antimicrobial activity.
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