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ABSTRACT

Berberis aristata (Berberidaceae) a well-known flitenic is widely distributed throughout India.Has been traditionally used
as a blood purifier. It is widely used in Chinestkfmedicine as anti-arhythmics, anti-hypertensine anti-ophthalmic. Roots
have been used in European folk medicine for inflation. In the present study, the anti-inflammatpogential of solvent
extracts of roots of Berberis aristata and isolatiof anti-inflammatory compound from potent extsaetas determined.
Different solvent extracts of roots of Berberisstata were prepared on the basis of increasing nityliz. hexane, chloroform,
ethanol and water by cold percolation method. Theswacts were screened for in vitro anti-inflamorgt activity via
conventional procedures viz. HRBC membrane statiiiz, inhibition of albumen denaturation and inititn of heat induced
hemolysis. Further these extracts were evaluatedridi-inflammatory potential against carrageenariuced albino rats. The
potent extracts were screened for isolation of -arftammatory compound via chromatographic and smscopic techniques.
Significant differences between the experimentaligs were assessed by analysis of variance. Itfa@sd that the polar
extracts showed potent inhibition of paw edemaoimgarison to non polar extracts in dose dependeartnar. The non polar
extracts showed anti-inflammatory activity but mueimimum in comparison to that of polar extracteeTesults revealed that
ethanol extracts causes 80 % inhibition of paw esl@mcomparison to that aqueous extracts showin@s/ihibition of paw
edema at doses 50 mg/kg (P<0.05). The extractsathdngher anti-inflammatory potential as the doaees thus the extracts
showed significant anti-inflammatory activity insgedependent manner. The ethanolic extracts erfilsignificant membrane
stabilization effect by inhibiting hypotonicity unced lysis of erythrocyte membrane followed by egseextracts. The
erythrocyte membrane is analogous to the lysosonggthbrane, and its stabilization implies that theaet may also stabilize
lysosomal membrane. High-performance liquid chrageiphy (HPLC) and FT-IR spectra results confirnied presence of
Berberine compound in potent ethanolic extract. Etvapound was further screened in particular dosagenti-inflammatory
activity in carrageenan induced albino rats agaistindard drug, Diclofenac sodium. The results icordd the potent anti-
inflammatory activity of Berberine. It was founathhe compound showed potent reduction (80 %pim edema in comparison
to standard drug (70 %) (P<0.05). The results tlwosfirmed the potent anti-inflammatory activityRérberine isolated from
Berberis aristata.

Key words: Berberis aristatasolvent Extracts, Berberine, anti-inflammatortiaty.

INTRODUCTION

Medicinal plants will continue to provide a souffoe generating novel drug compounds. Plants mayinecthe
base for the development of a new medicine or thay be used as phyto medicine for the treatmedisefase [1].
It is estimated that plant materials are presenpinhave provided the models for 50% Western di@g§sThe
primary benefit of using plant-derived medicinghsat they are relatively safer than synthetic alitives, offering
profound therapeutic benefits and more affordat#atinents [3]. Many plants have proved to succHgsdid in

1196



Vinay Gupta et al J. Chem. Pharm. Res,, 2014, 6(6): 1196-1206

various ailments leading to mass screening forr ttleérapeutic components. Today, the search fouralat
compounds rich in antimicrobial, antioxidant andi-amflammatory properties is escalating due toirtmeedicinal
importance in controlling many related chronic disys (cancer, diabetes, arthritis, hypertensiar). eAnt-
inflammatory activities and active principles frgtants of North West Himalaya Garhwal region wee¢edmined
[4-9]. Natural products derived from plants offenew source of biological that may have a greataichpverall
human health10]. Typical inflammatory diseases such as rheoidaarthiritis, asthma, colitis and hepatitis are
among the causes of death and disability in theédjjad-13]. Inflammation is a normal protective pesse to tissue
injury that is caused by physical trauma, noxiohgmgicals or microbiological agents. Inflammationhie result of
concerted participation of a large number of vaseacchemotactic and proliferative factors at eliéfint stages and
there are many targets for anti inflammatory acfib4]. Inflammatory response is a series of welbrclinated
dynamic mechanism consisting of specific vascutammoral and cellular events that is characterigdthe
movement of fluids, plasma and inflammatory leukesy(neutrophils, eosinophils, basophils and mdwagps) to
the site of inflammation [15, 16]. A variety of chizal mediators or signaling molecules such asahigie,
serotonin, leukotrienes, prostaglandins and oxyderived free radicals ¢ OH, ONOO) are produced by
inflammatory and phagocytic cells predominantlyhe sequences which participates in onset of infiation [17,
18]. Berberis aristatabelongs to genuBerberis of family Berberidaceae. This genus is commonlpwn in
English as berberry and in the vernaculaKashmolor Kinjosa Most of the species belonging to this genus are
very popular as indigenous drugs in India [19]slan erect, glabrous, spinescent shrub that gBsy¥@sm in height
[20]. Charaka Samhitarescribed that the extract of the plant be taktsrnally for treatment of hemorrhage, piles,
pruritus, and alopedRl]. Sushruta Samhitalescribed it as being useful internally in indigms, deficiency of
breast milk, and in uterine and vaginal disord@®]. Among the over-the-counter preparations a$ therb,
Daarvaadi Kashaayas prescribed for leucorrhoea and metrorrhaBiaarvaadi Churnamfor piles and internal
abscessed)aarvibalaadi Ghritamfor bleeding piles, anBaarvaadi Tailamfor massage in obesity. In the present
investigation we have screened polar and non mmbent extracts of whole plant &erberis aristatafor anti-
inflammatory activities. The potent extract wadizeid to isolate anti-inflammatory compound.

EXPERIMENTAL SECTION

The chemicals and reagents used were of Analy@catle and were procured from Ranbaxy and CDH. Tilraa
house used was ethical committee approved in Bkhdet University, Jhansi (U.P), India.

Collection of Plant material

The roots oBerberis aristatébelonging to Berberidaceae family was selectedhferstudy. The herbariums of plant
material were prepared and were further identiigdr. Ajai Swami, Chinmaya Degree College, Harid\{d.K),
India. Roots of the plantere dried under shade and ground to form thegoveder.

Preparation of Solvent Extracts

The powdered plant material was soaked in appraeinatO0 ml of ethanol, water, hexane and chlonmofor
separately on an electrical shaker for three haursom temperature and then left to stand ovetnifie mixtures
were filtered into conical flasks using Whatmaritefi paper No. 1. The filtrate was then concentraie a rotary
evaporator at 5 to yield semi-solid masses whose weights wererdéhed. The extracts were then stored in a
refrigerator at 4C. The extracts doses were optimized by deterntinatf LDs, of the dose. The dose at which
death of the 50 % of the animal population in theug occurs is known as Isp

In vitro studiesfor determination of anti-inflammatory potential

(A) The human red blood cell (HRBC) membrane stabilization method

The method as prescribed [23] was adopted with soodifications The blood was collected from healiuman
volunteer who had not taken any NSAIDS for 2 wepfisr to the experiment and mixed with equal voluafe
Alsever solution (2 % dextrose, 0.8 % sodium aity&.5 % citric acid and 0.42 % NacCl) and centefdigit 3,000
rom. The packed cells were washed with isosalir @ari0 % suspension was made. Various concentsatbn
extracts were prepared (25 and 50 mg/ml) usingldidtwater and to each concentrations, 1 ml ofgphate buffer,
2 ml hypo saline and 0.5 ml of HRBC suspension watded. It was incubated at87for 30 minutes and
centrifuged at 3,000 rpm for 20 minutes and the dgdobin content of the supernatant solution wasmeded
spectrophotometrically at 560 nm. Diclofenac (10§/ni) was used as reference standard and a comasl
prepared by omitting the extracts. The experimeme performed in triplicates and mean values eftthiee were
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considered. The percentage (%) of HRBC membrarigligtdion or protection was calculated using tb#oiving
formula:

Percent Protection (%) = (100- OD of drug treatahsle/OD of Control) X 100

(B)Inhibition of Albumen Denaturation

Method as prescribed [24] was followed with minoodifications. The reaction mixture was consistirfgtest
extracts (at concentrations 500 and 600 mg/ml) Eidaqueous solution of bovine albumin fraction, piHthe
reaction mixture was adjusted using small amouB7a€C HCI. The sample extracts were incubated &€ 3@r 20
minutes and then heated to 51°C for 20 minutesr aftwling the samples the turbidity was measured
spectrophotometrically at 660 nm. Diclofenac sodiuas taken as a standard drug. The experiment arésrmed

in triplicates. Percent inhibition of protein demattion was calculated as follows:

Percent inhibition (%) = (OD of Control-OD of SareffbD of Control) X100

(C) Heat induced hemolysis

The reaction mixture (2 ml) consisted of 1 ml aftteample solution (at concentrations 500 and 6§0nt) and 1
ml of 10 % RBCs suspension, instead of test saroplg saline was added to the control test tubeldi®oac
sodium was taken as a standard drug. All the daggitubes containing reaction mixture were incebah water
bath at 56°C for 30 minutes. At the end of the bation the tubes were cooled under running tap nvatee
reaction mixture was centrifuged at 2500 rpm foniButes and the absorbance of the supernatanttakas at 560
nm. The experiment was performed in triplicatesdibrithe test samples. Percent hemolysis was cakulilby the
formula mentioned in the above procedure.

In vivo studiesfor determination of anti-inflammatory potential

Animals

Extracts of whole plant oBerberis aristatawere evaluated. Male albino rats (180-200 g) wesed taking into
account international principles and local regolagi concerning the care and use of laboratory dsif@a] The
animals had free access to a standard commereizddd watead libitumand were kept in rooms maintained at 22
+ 1°C with a 12 h light/dark cycle. Thie vivo anti-inflammatory activity was performed in Bunklehnd
University, Jhansi (U.P), India. The institutiomalimal ethical committee has approved the protottie study.

Carrageenan-induced edemain rats
For screeningn vivo anti-inflammatory activity for each of the extrac? Groups of five animals each were used.

Group |: Treatment with Vehicle/Control (Distilled watef) ml/Kg

Group |1: Treatment with Vehicle/Control (Ethanol); 10 ml/Kg

Group I11: Treatment with Ethanolic extract of rootsBfaristata(Test); 25 & 50 mg/Kg
Group 1V: Treatment with Aqueous extract of rootBoéristata(Test); 25 & 50 mg/Kg
Group V: Treatment with Hexane extract of rootsBoéristata(Test); 25 & 50 mg/Kg
Group VI: Treatment with Chloroformic extract of rootsBfaristata(Test); 25 & 50 mg/Kg
Group VII: Treatment with Standard drug, Diclofenac Sodiuthrflg/Kg)

Paw swelling was induced by sub-plantar injectibf.@ ml 1% sterile carrageenan in saline intortgbkt hind paw.
The solvent extracts of plant at dose of 25 andngkg were administered orally 60 minutes befagageenan
injection. Diclofenac Sodium (10 mg/kg) was usedeference drug. Control group received the vehiclly (10

mil/kg). The inflammation was quantified by measgrihe volume displaced by the paw, using a pletloysater at
time 0, 1, 2, 3, and 4 h after carrageenan injactide difference between the left and the right p@lumes

(indicating the degree of inflammation) was deteri and the percent inhibition of edema was caiedlan

comparison to the control animals.

Phytochemical screening of the extract

The portions of the dry extracts were subjectetthéoPhytochemical screening using the method asted§26-28]
Phytochemical screening was performed to test lf@l@ds, saponin, tannins, flavanoids, steroidgjass, cardiac
glycosides and anthraquinones.
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Test for Alkaloids

The 0.5 g of the plant extract was dissolved inl®h1% HCI and was kept in water bath for aboumidutes. 1ml
of the filtrate was treated with Wagner’s reageetéish orange colored turbidity or precipitationswiaken as
indicator for the presence of alkaloids.

Test for Tannins
About 0.5 g of the sample was dissolved in 10 nbaifing water and was filtered. Few ml of 6% Fe@hs added
to the filtrate. Deep green color appeared confitthe presence of Tannins.

Test for Flavanoids

About 0.2 gm of the extract was dissolved in metthaand heated for some time. A chip of mg metal was
introduced followed by the addition of few dropsaminc. HCI. Appearance of red or orange color wakchtor of
the flavanoids.

Test for Saponin
About 0.5 g of the plant extract was stirred withatar in the test tube. Frothing persists on warmvag taken as a
evidence for the presence of saponin.

Test for Steroids

Salkowski’'s method was adopted for the detectiorstefoids. About 0.5 g of extract was dissolvediml of
chloroform and filtered. To the filtrate, conc, HO, was added to form a lower layer. Reddish browmrcalas
taken as positive for the presence of steroids[28Y

Test for Cardiac glycosides

About 0.5 g of the extract was dissolved in 2mglafcial acetic acid containing 1 drop of 1% ke®his was under
laid with conc. HSQ,. A brown ring obtained at the interphase indicéitespresence of deoxy sugar. A violet ring
appeared below the ring while in the acetic acjgia greenish ring appeared just above ring aadugidly spread
throughout this layer.

Test for reducing Sugars

1ml each of Fehling’s solutions, | and 1l was adtle@ ml of the aqueous solution of the extracte Tiixture was
heated in a boiling water bath for about 2-5 misuhe production of a brick red precipitate intiéchthe presence
of reducing sugars.

Test for Anthraquinones
5ml of the extract solution was hydrolyzed with/etinc. HSO,. 1 ml of dilute ammonia was added to it. Rose pink
colour confirmed the presence of anthraquinones.

Isolation and characterization of anti-inflammatory compound from the potent extract via chromatographic
and spectroscopic techniques

Thin Layer Chromatography

Preparative TLC was used for the isolation of coumgb(s) from the mixture, only small amounts carob&ined
from each fractionation procedure. Fractions of gh&ent plant extracts chromatographed within thie@ron were
applied in the form of band on TLC plate. The pdatised in this method were 0.5-1 mm thick (anacTLC
uses plates of 0.25 mm thickness). The plates developed in the solvent, Chloroform: Methanol (GNg ratio
of 9:1 to separate the compoundsv&ue of the compound isolated was calculated. déweloped chromatogram
was visualized in UV light, to detect the compoufile pure compound as viewed in the form of a silsglot was
pooled out from TLC silica gel for further analysis

High Performance Liquid Chromatography

HPLC analysis was performed in Roorkee ResearchAanadlytical Laboratory Pvt. Ltd., Roorkee (Uttarakid),
India using a Shimadzo LC- 2010 HPLC system (Kyd@pan), equipped with a Shimadzo LC 2010 UV-VIS
detector with a thermostated flow cell and a selglet wavelength of 305 nm. The detector signal reasrded on

a Shimadzo LC2010 integrator. The column used w&s18 block heating-type Shim-pack VP-ODS (4.6 mm
interior diameter x 150 mm long) with a particleesiof 5um. Mobile phase was designed as per the natureeof t
compound, containing 50 % acetonitrile along with% Phosphate buffer was used at a flow rate oh8/hin,
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column temperature 25°C. Injection volume was 4@mnpd detection was carried out at 346 nm havingimax
absorbance.

Fourier Transform Infrared (FTIR) studies
The IR spectrum of isolated compound was recordeRdorkee Research and Analytical Laboratory Pd.,L
Roorkee (Uttarakhand), India using a computeriz@dlF= spectrometer (Perkin Co., Germany) in the eang
4000-500 crit by the KBr pellet technique.

RESULTSAND DISCUSSION

Ethanolic and aqueous solvent extracts of rootsBefberis aristatawere found to have significant anti-
inflammatory activity at doses 25 and 50 mg/Kg dgrin vitro anti-inflammatory assay. Durinip vivo anti-
inflammatory activity, the paw edema was reduceghificantly in carrageenan induced albino rats tigio
introduction of ethanolic extracts at a dosage §0Km. Ethanolic extracts showed potent anti-inflaatony activity
in comparison to agueous extracts. The polar estrsltowed potent anti-inflammatory activity in caripon to
non polar extracts. The results revealed that elhextracts causes 80 % inhibition of paw edemeoimparison to
that agueous extracts showing 72 % inhibition ofv padema at doses 50 mg/kg (P<0.05). The extracwesh
higher anti-inflammatory potential as the doseesthus the extracts showed significant anti-infteatory activity
in dose-dependent manner. The non polar solveraastviz. hexane and chloroformic extracts shogigdificant
minimal anti-inflammatory activity in comparison fmolar solvent extracts. The extracts showed higrdi-
inflammatory potential as the dose varies.

In vitro studiesfor determination of anti-inflammatory potential

(A) The human red blood cell (HRBC) membrane stabilization method:

Amongst aqueous and ethanolic extracts, the etitagxtracts at a concentration of 50 mg/ml showe® &0.06 %
protection of HRBC in hypotonic solution in comam to aqueous extracts (82.2 £0.06 %). The resudie
compared with standard Diclofenac Sodium which s®3.54 +0.06 % protections at 50 mg/ml. The tesade
shown inTable 1 and Figure 1. Berberis aristataroot extracts exhibited membrane stabilization cffey
inhibiting hypotonicity induced lysis of erythroeytmembrane. The erythrocyte membrane is analogouket
lysosomal membraffé! and its stabilization implies that the extract nasywell stabilize lysosomal membranes.
Stabilization of lysosomal membrane is importanirniting the inflammatory response by preventihg telease of
lysosomal constituents of activated neutrophil sastbactericidal enzymes and proteases, which dariker tissue
inflammation and damage upon extra cellular rel&&sSome of the NSAIDs are known to posses membrane
stabilization properties which may contribute te thotency of their anti-inflammatory effect. Thoutjie exact
mechanism of the membrane stabilization by theaekis not known yet; hypotonicity-induced hemabysiay arise
from shrinkage of the cells due to osmotic lossntrfacellular electrolyte and fluid components. Tddract may
inhibit the processes, which may stimulate or enbadhe efflux of these intracellular compondag].

Table 1: Percent activity of HRBC membrane stabilization

S.No. Groups Concentration of ExtractBefrberis aristata| Percent Protectiont S
I Control 25 mg/ml .
50 mg/ml -
. 25 mg/ml 70.12 +0.06
Il Ethanolic extract *50 mg/mi 86.020.06
1 Aqueous extract 25 mg/ml 78.520.06
*50 mg/ml 82.2 +0.06
Y, Standard 25 mg/m 72.34+0.0¢
(Diclofenac Sodium) *50 mg/ml 83.54 +0.06
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Percent Protectiont SD - -
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Figure 1: Percent activity of HRBC membrane stabilization

(B)Inhibition of Albumen Denaturation:

Denaturation of proteins is a well documented caidseflammation. As part of the investigation dretmechanism
of the anti inflammation activity, ability of exiwhprotein denaturation was studied. The etharmlictacts were
found to be effective in inhibiting heat inducetwahin denaturation in comparison to aqueous exraich dose of
50 mg/ml. Maximum inhibition 88.05+0.06 was obsehfeom ethanolic extracts followed by aqueous etsra
(78.01+0.06). The results were compared with stah&éclofenac Sodium which showed 93.54 +0.06 %hition
in albumen denaturation at 50 mg/ml. The resulésraported inTable 2 andFigure 2. Since during inflammation
condition, protein of the cell gets denatured, these albumen protein is used as a model whoseqiat in
denaturation by plant extracts was studied.

Table 2: Percent inhibition of albumen denaturantion
*Potent Extracts/Drug

S.No. Groups Concentration of ExtractBefrberis aristata| Percent Protectiont S
25 mg/ml -
| Control 50 mg/mi -
. 25 mg/ml 76.2 +0.06
Il Ethanolic extract *50 mg/m 38.0520 06
1] Aqueous extract 25 mg/m 70.0+0.0¢
*50 mg/ml 78.01+0.06
Standard .
v (Diclofenac Sodium) 50 mg/m 93.54 £0.06
100 A
90 A
80 A
70 A
GO A
50
40 A
30 A
20 A B Percent Protectionx SD - -
10 -
a A
&5
C}\D
&
<

Figure 2: Percent inhibition of albumen denaturantion
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Heat induced hemolysis:

Stabilization of RBCs membrane was studied forhieirtestablishes the mechanism of anti-inflammaaation of
different extracts oBerberis aristata.Both the extracts were effectively inhibiting theat induced hemolysis.
These results provide evidence for membrane stabitin as an additional mechanism of their antemimatory
effect. This effect may possibly inhibit the releasf lysosomal content of neutrophils at the sftinlammation.
The extracts inhibited the heat induced hemoly$ifRBCs to varying degree. The maximum inhibitionswa
recorded 75.02+0.06 % from ethanolic extract fokbowby aqueous extracts (65.53+0.05 %). The resutie
compared with standard Diclofenac Sodium which sttbtthe maximum inhibition 85.92 +0.05 % at 50 mg/ffle
results are reported ifiable 3 andFigure 3.

Table 3: Percent Inhibition of Heat Induced Hemolysis

S.No Group: Concentration of Extracts Berberis aristat | Percent Protectiont £
I Control 25 mg/m =
50 mg/ml -
. 25 mg/ml 72.2 +0.06
Il Ethanolic extract *50 mg/mi 75.0240.06
1] Aqueous extract 25 mg/mi 62.0 £0.06
*50 mg/ml 65.53+0.0!
v Standard 25 mg/m 78.54+0.0¢€
(Diclofenac Sodium) *50 mg/ml 85.92 +0.05

Percent Protectiont SD - -

90 1
80 -
70
60
50 -
40 -
30 A m Percent Protectionz SD - -
20
10 1

25
mg/ml

*50 25
mg/ml{mg/ml

*50 | 25 *50
mg/mllmg/mlmg/ml

Bthanolic extradtjueous extragtididinfinac Sadium)

Figure 3: Percent I nhibition of Heat Induced Hemolysis

In vivo studiesfor determination of anti-inflammatory potential

Carrageenan-induced edemain rats

The anti-inflammatory effects of the solvent extsaof Berberis aristataon carrageenan-induced edema in rat’s
hind paws are presentedimble 4. The anti-inflammatory activities of extracts weoaiiid to have effect in dose-
dependent manner. There was a gradual increasieima paw volume of rats in the control group. Heaxein the
test groups, ethanolic extract and aqueous ex{Bicimg/kg) showed a significant reduction in therad paw
volume. There was no reduction in inflammation fdun case of rats treated with ethanol and distilater. The
results revealed that ethanol extracts causes 8thidition of paw edema in comparison to that agiseextracts
showing 72 % inhibition of paw edema at doses 5Gkg¢P<0.05) in comparison to standard anti-inflaabony
drug, Diclofenac Sodium i.e. 87 % (10 mg/kg). Tlasues of reduction in paw volume, 0.08 + 0.05, &XMO05 and
0.16 = 0.05 were found significantly of ethanolrext, aqueous extract and Diclofenac sodium, résmbzat 4 h
after carrageenan administration. The non polarestlextracts viz. hexane and chloroform extracwsid much
minimal anti-inflammatory potential in comparisangolar ethanol and aqueous extracts.
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Table4: Anti-inflammatory activities of different extracts of Berberisaristata
Paw volume (ml) £SD

Experiment Control Diclofenac Sodium E;??;él Aqueous extract Ethanol Distilled water
P (10 mg/kg orally) (50 mg/kg) (50 mg/kg) (50 mi/kg) (50 mi/kg)
1h after treatmenf 0.25+0.05 0.21+0.05 0.2850 0.28+0.003 0.20+0.05 0.34+0.05
2h after treatment |  0.25+0.0p 0.18+0.05 0.20+ 0j05 .2440.05 0.15+0.05) 0.34+0.05
4h after treatment |  0.25+0.06 0.16+0.05 0.08+ 0/05 .1040.05 0.30£0.05, 0.34+0.05

+ S.D, Standard Deviation (P<0.05).

Phytochemical screening:

Different conventional methods were followed toestatine qualitatively the presence of phytochemicaistituents
present in the potent extracts. The ethanol aneé@giextracts of the plant possessed alkaloididse saponin,
reducing sugars, tannins, cardiac glycosides atitraguinones while only flavanoids were found tcabsent. The
results are indicated ihable 5.

Table 5: Phytochemical Screening of the active congtituents

Phytoconstituents

Solvent extracts

Alkaloids

Tannins

Flavanoids | Saponin

Steroids

Cardiac glycosides

Reducing sugars

Anthraquinones

Ethanolic extract

+

+

+

+

+

+

+

+

+

Agueous extract + + + + +

- *+, present; -, absent

Isolation and characterization of anti-inflammatory compound from the potent extract via chromatographic
and spectroscopic techniques

The purity and character of the compound isolaBsttberine was confirmed by a combination of HPL@ &xfra-
red (IR) spectra as described below. The compoueml sgreened further for in vivo anti-inflammatocgity on
carrageenan induced albino rats. It was foundtttetompound showed potent reduction (80 %) in pdema in
comparison to standard drug (70 %) (P<0.05).

Thin Layer Chromatography

Thin Layer Chromatography of pure compound, Bertee(R =0.56) and standard R0.58) was viewed under a
UV light following chromatography through a siliggel column. A mobile phase containing chlorofornd an
methanol (9:1, v/v) was used to separate the magtioduct from starting material. The presenca single spot
confirms the purity o f the reaction mixture. Tlsults are shown iRigure 4.

Figure 4: TLC chromatogram of Berberineisolated from Berberis aristata was viewed under UV light
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High Performance Liquid Chromatography

The retention time of the pure compound purifiedsviaund to be 13.2 minutes as compared to the &tdnd
reference compound, which showed almost similantéin time while eluting out through the colummn3dt nm.
This analysis thus confirmed about the separatiwhidentification of the purified active compouridhe results are
shown inFigure5.

mAl
H
—

o
]
C_

Figure5: HPLC chromatogram of purified and isolated Berberine

Fourier Transform Infrared (FTIR) studies
The infra-red spectrum of a compound is essentihlky superposition of absorption bands of spefificctional
groups, and IR studies may thus be qualitativelgdufor the confirmation of specific functional gpsuin a
molecule.The IR spectrum of isolated compound was recorddRiiorkee Research and Analytical Laboratory Pvt.
Ltd., Roorkee (Uttarakhand), India using a compméet FTIR spectrometer (Perkin Co., Germany) inrdrege of
4000-500 cm by the KBr pellet technique. The FT-IR spectrakpefithe compound merge with that of the spectra
of reference/standard compound Berberine whichighigrtconfirmed that the compound purified is hayithe
similar nature to that of the standard. The C-ldtshing was found at 2820 ¢rwhile C=C and C=N stretching was
observed at 1597 ¢ The deformation in C-H was found from 1354-1388'cand C-O stretching was found at
1060cn. The results are indicated figur e 6.
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Figure 6: FT-IR spectra of Berberine

In the present investigation carried out to evauhe anti-inflammatory potential of solvent extsaof Berberis
aristata(Family: Berberidaceae) throughvitro andin vivo procedures, the results were found to be veryrsimg
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and promising. The extracts exhibited membraneilgation effect by inhibiting hypotonicity inducelysis of
erythrocyte membrane. The erythrocyte membraneakgous to the lysosomal membrane [21] and itsilstation
implies that the extract may as well stabilize s@mal membrane. Stabilization of lysosomal membrizne
important in limiting the inflammatory response pseventing the release of lysosomal constituentaatifzated
neutrophil such as bacterial enzymes and protesisieh cause further tissue inflammation and danjagg From
the above study it was concluded that the ethanekitact of Berberis aristatahas significant membrane
stabilization property compared to the agueousaekwf the same plant and it was comparable tetdredard drug
Diclofenac Sodium. Denaturation of proteins is d wWecumented cause of inflammation. The inflammatdrugs
(salicylic acid, phenylbutazone etc) have shownedibspendent ability to thermally induced proteimataration.
From the above study it was concluded that thenefia extract ofBerberis aristatahad maximum albumen
denaturation protection property as compared toatiigeous extract and other non polar solvent dstrafcthe
plant. The results were found in reference to thedard drug Diclofenac Sodium. The extracts masiinby inhibit
the release of lysosomal content of neutrophithasite of inflammation. The precise mechanisrhisf membrane
stabilization is yet to be elucidated; it is possithat theBerberis aristataproduced this effect by reducing the
surface area/volume ratio of the cells, which cdaédbrought about by an expansion of membraneeoshhinkage
of cells and an interaction with membrane proteiftee above findings also confirmed that ethanoktraets of
Berberis aristatapossessed maximum protection activity of RBC memérby heat induction in comparison to
aqueous extracts. This can be due to the reduictibeat induced by inflammation (associated with disease) by
the effect of plant extracts. When the extractsevavaluated for in vivo anti-inflammatory activiby carrageenan
induced albino rats, the ethanolic and aqueousestalso showed the similar pattern as that eftio studies. in
the test groups, ethanolic extract and aqueousa@xtb0 mg/kg) showed a significant reduction ia #dema paw
volume. There was no reduction in inflammation fdun case of rats treated with ethanol and distilater. The
results revealed that ethanol extracts causes 8thidition of paw edema in comparison to that agiseextracts
showing 72 % inhibition of paw edema at doses 5Gkg¢P<0.05) in comparison to standard anti-inflaabony
drug, Diclofenac Sodium i.e. 87 % (10 mg/kg). Tlaues of reduction in paw volume, 0.08 + 0.05, G105 and
0.16 £ 0.05 were found significantly of ethanolrext, aqueous extract and Diclofenac sodium, reésedat 4 h
after carrageenan administration. The non polarestlextracts viz. hexane and chloroform extracwsd much
minimal anti-inflammatory potential in comparisoo polar ethanol and aqueous extracts. The pure anti
inflammatory compound isolated from the potent ethia extract of the planBerberis aristatawas Berberine as
revealed from HPLC and FT-IR spectra. It was fotimat the compound showed potent reduction (80 %painw
edema in comparison to standard drug (70 %) (P%0.05

Acknowledgement
The authors are thankful to Bundelkhand Universltyansi (U.P) for providing animal house facilitydaRoorkee
Research & Analytical Labs, Roorkee (Uttarakhamd)d for HPLC and FT-IR analysis of the isolateatfion.

REFERENCES

[1] MW Iwu, AR Duncan, CO Okuniji, Alexandria: VA ASS Press1999. pp. 457-462

[2] J Rodders, M Speedie, V Tyler. Baltimore: Witis and Wilkins1999. pp. 1-14.

[3] JE Bandow, H Brotz, LIO Leichert, H Labischimskl Hecker,Amicro Agents Chemothe2003, 47, 948-955.

[4] A Mathur, SK Verma, R Purohit, SK Singh, D Math GBKS Prasad, VK Dualournal of Chemical and
Pharmaceutical ResearcB10, 2(6), 191-198.

[5] A Mathur, R Purohit, D Mathur, GBKS Prasad, \tKia,Der Chemica Sinic&011, 2(1), 174-181.

[6] A Mathur, V Gupta, SK Verma, SK Singh, A Praka&BKS Prasad, VK Dudnternational Journal of Current
Pharmaceutical Review & Resear@dl1, 1(3), 28-32.

[7] A Mathur, SK Verma, SK Singh, D Mathur, GBKSaBad, VK DuaRecent Research in Science & Technology,
2011, 3(3), 40-43.

[8] A Mathur, SK Verma, SK Singh, GBKS Prasad, VKud International Journal of Applied Biology and
Pharmaceutical Technologg011, 2(1).

[9] V Gupta, S Chauhan, A Prakash, A MattRecent Research in Science and Technolkafis, 5(1), 33-39.

[10] MF Baladrin, JA Klocke, ES Wurtel§cience1985, 228, 1154-1160.

[11] DG Naik, AM Majumdar, CN Dandge, HM Puntambgkadian J Pharmacology2000, 32, 375-377.

[12] NM Goudgaon, NR Basavaraj, A Vijayalaxrinidian J Pharmacology2003, 35, 397-398.

[13] P Abreu, S Matthew, T Gonzalez, D Costa, MA@&lo, E Fernande2006, 78, 1578-1585.

[14] N Erdemoglu, EK Akkol, E Yesilada, | Calidpurnal of Ethnopharmacolog2008, 119(1), 172-178.

1205



Vinay Gupta et al J. Chem. Pharm. Res,, 2014, 6(6): 1196-1206

[15] AB Gokhalae, AS Damre, KR Kulkarni, MN Sar&hytomedicine2002, 9, 433-437.

[16] C Hou, T Kirchner, M Singed Pharmacology Exp Therapeuti@04, 309, 609-704.

[17] T Vijyalakshmi, V Muthulakshmi, P Sachdanandaol Cellular Biochem1997,175, 65-69.

[18] H Safayhi, ER SaileRlanta Med 1997, 63, 487-493.

[19] M Ali, SK Sharma]ndian J Chem1996, 6, 127-30.

[20] KK Bhishagratna. Samhita Sushruta. 3rd edavasi; Choukhambha Sanskrit Series offi@g1.

[21] P Sharma, C Samhita, Chaukhambha OrientakaahMasi1992, 6, 26-28.

[22] S Gopalkrishnan, M Kamalutheen, TS Ism@#Journal of Chemistry2009,6(4),943-948.

[23] S Sakat, AR Juvekar, MN Gambhitet J Pharm Pharmacol Sc2010, 2(1), 146-155.

[24] ED Olfert, BM Cross, AA McWilliams1993, 2" edition, Vol.1.

[25] CT ChouPhytother Resl997, 11,152-154.

[26] N Murugasan, S Vember, C Damodharboxicol Lett,1981, 8, 33-38.

[27] JR Vane, JA Mitchell, | Appleton, A TomlinsoRroceedings of National Academy of ScienttsA, 1994,
2046-2050.

[28] TS Tiuman, TU Nakamura, DAG Cortexmtimicrobial agents and Chemothera@®05, 49(1), 176-182.
[29] SR Bussa, P Bandelat J Pharm Res Dev010, 2(6), 1-7.

1206



