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ABSTRACT

The in vitro anti-inflammatory activity of Cassideliti by HRBC lysis and protein denaturation meth®lde extract
at different concentrations was incubated with HR&@ egg albumin in controlled experimental comai§ and
subjected to determination of absorbance to asgesanti-inflammatory property. Diclofenac sodiurasaused as
the reference drug. The present findings exhibaedoncentration dependent inhibition of lysis of BRand

protein (albumin) Denaturation by the C.kleinii eadt. The fraction of petroleum ether namely CKPEEd

anti-inflammatory activity comparable to diclofenacdium. From the present study it can be conclutied C.

kleinii possess marked in vitro anti-inflammatofffeet against the HRBC lysis and denaturation ajft@in. The
effect might be possibly due to the kleinii oxanties, phytosterols and triterpenes contents ofl€@nK

Key words: C.kleinii, anti-inflammatory, stabilization, protein denattion.

INTRODUCTION

Inflammation is defined as local response of livimgmmalian tissue to injury due to any agent. Ithis body
defense reaction in order to eliminate or limit #pgead of injurious agent as well as to removenéherosed cells
and tissue[l1].A variety of molecules are releasedhfcells and plasma proteins during acute inflationawvhose
net overall effect is to increase vascular pernmiggbresulting in tissue edema. The released miécinclude
histamine, PGs, eicosanoids, PAF, Bradykinin amdterin[2].The most commonly used drug for managanoé
inflammatory conditions are non steroidal antiamfimatory drugs (NSAIDs), which have several adveffects
especially gastric irritation leading to formatiohgastric ulcers[3]. For this reason, in recemtetj more interest is
shown in alternative and natural drugs for treatnoérarious diseases, but there is lack of sdiengividence.

C. Kleinii (Fabaceae) is a prostrate herb, leaves upto 28ehd, leaflets, oblong elliptic, 5-9x 3mm, gland 1,
stipulate, peltate, at the base of the petioleeRexs 2 fld, fls 1cm across, petals yellow. ovatsieng, stamens
10, all atheriferous, pod short-stipulate 3 x Od warty, compressed downy-tomentose, obtuse, sedds flat,
ovoid, longitudinal Melagins 1000-1400m, among gras bare slopes and Cappler hill on the coast[4].
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EXPERIMENTAL SECTION

1.Plant material

The plantC.Kleinii, was collected during October 2012 from Kanakamakalassery, Kannur, Kerala, India. The
plant material was taxonomically identified by B*.G Radha, Associate Professor, HOD, DepartmeBbotdny,
Government Brennen College, Thalassery, Kannuraldenndia. Herbarium specimen bearing voucher rarmb
A.P.S.C 569 have been deposited in the Departmefharmacology, Academy of Pharmaceutical Sciences,
Pariyaram, Kannur, Kerala, India for future refernThe plant material was shade-dried with occasishifting

and then powdered with mechanical grinder, pagiraugh sieve no. 40, and stored in an airtightaioer.

2.Preparation of plant extracts

The dried powdered material was successively ebetdawith petroleum ether, chloroform, methanol arater by
cold maceration process. The solvent was distitffdn reduced pressure using rotary flash evaportt yield a
solid residue[5]. The preliminary phytochemical lggs was performed for all four extracts to idéntthe
phytoconstituents present in the extracts[6].Thestnaztive extracts namely petroleum ether extract ethanol
extract were further fractionated to determine rtfagitivity. The petroleum ether extract was frassited to 1-
chlorobutane fraction (CKPEECF), butanol fracti®@KPEEBF) and aqueous fraction (CKPEEAF). The ethano
extract was further fractionated to ethyl acetasetfion (CKEEEAF), ethyl methyl ketone fraction (EKEMKF)
and aqueous fraction (CKEEAF). The aqueous fradtimm both the extracts was omitted for furtherdsts.

3.Chemical and Instruments

All chemicals used in the estimation were of anefjtgrade. Shimadzu 1700 UV visible spectrophoteme
Weiber-Acmas Technocracy BOD incubator, Superfiavapour and Remi mechanical stirrer was usedhferin
vitro study.

4.Screening of Anti-inflammatory Activity

a)HRBC Method

The human red blood cell (HRBC) membrane stabibipaimethod was used as one of the methods for the
determination of anti-inflammatory activitgvitro[7]).The blood was collected from healthy humanundéer who
was not taken any NSAIDS for two weeks prior to ¢ixperiment and mixed with equal volume of Alseselution
and centrifuged at 3,000 rpom and the packed cadle weparated. The packed cells were washed wghlise and
a 10% suspension was made. This HRBC suspensioruseak for the estimation of anti-inflammatory prdpe
Different concentration of extract, reference samahd control were separately mixed with 1ml of qpiate
buffer, 2ml hypo saline and 0.5 ml of HRBC suspensiere added. All the assay mixtures were in@at 37C
for 30 min in a BOD incubator and sufficiently cefulged at 3,000-rpm. The supernatant liquid wasadéed and
the hemoglobin content was estimated spectrophdtmaky at 560 nm. The percentage hemolysis waisnased
by spectrometrically at 560 nm. The percentage hsisowas estimated by assuming the hemolysis mexdiin the
control as 100%.

Percentage protection = (1-(OD sample/OD contrdD&

b) Protein denaturation method

The protein denaturation method is the other metbiodssay for the assessment of anti-inflammatativigy
invitro (Azeem AK, 2014). The reaction mixture (5ml) catsd of 0.2 ml of egg albumin, 2.8 ml of phosphate
buffered saline (PBS, pH 6.4) and 2ml of varyirapeentrations of the test extract so that finalcembration
become 31.25, 62.5, 125, 250, 500, 1@@dml. similar volume of double-distilled water sedvas control. The
mixtures were incubated at 82 °C in a BOD incubator for 15 minutes and then heatetbr 5 minutes. After
cooling their absorbance was measured at 660 nmshbyg vehicle as blank. Diclofenac sodium at thealfi
concentration of (31.25, 62.5, 125, 250, 500, 1p80ml) was used a reference drug and treated signifar
determination of absorbance of test extract. Thegugage inhibition of protein denaturation wascokdted by
using the following formula:

% inhibition = 100x [Vt/Vc-1]

Where Vt= absorbance of test sample, Vc= absorbaihcentrol.
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The extract/drug concentration for 50% inhibitid€@s() was determined form the dose response curve diting
percentage inhibition with respect to control.

5. Statistical Analysis
The Statistical analysis was done with one way\aiglof variance followed by Dunnets multiple compan test
.P value<0.05 was considered as significant.

RESULTS

1 Phytochemical analysis

The qualitative chemical screening for the idectifion of various classes of active chemical ctunstits of
petroleum ether extract and ethanol were carri¢dThe petroleum ether extract showed the presehtas, oils,
phytosterols, oxanthrones and triterpenes. Thenethextract showed the presence of flavonoids, @ing,
polyphenolic compounds and tannins.

2 Anti-inflammatory activity by HRBC method
The whole plant extracts df.Kleiniiat different concentration showed significant ditabaiion towards HRBC

membranes. The percentage protection of petroleher extract showed significant anti-inflammatocyivty in a
concentration dependent manner. The results antetald in Table 1 and 2.

Table.1: Invitro anti-inflammatory activity of C. kleinii activity by HRBC method

Con;:g/nnt]rlatwn Diclofenac sodium| Petroleum ether extract Chlonofextract| Ethanol extragt Aqueous extract
31.25 43.54+0.43 33.63+0.58 13.28+0.87 23.330.56 3.13+0.74
62.50 46.48+0.28 35.94+0.63 15.68+0.62 25.24+0.38  5.66+0.23

125 53.86+0.52 36.76+0.33 18.66+0.88 26.34+0.39 691).48
250 58.86+0.44 39.68+0.74 20.58+0.64 29.46+0.49 84:.58
50C 68.28+0.41 51.73+0.4. 23.75+0.3! 32.6410.6: 22.84+0.4!
1000 74.86+0.39 58.86+0.82 30.57+0.84 38.53+0.84 748).82
Values are expressed as mean +S.D (n=6)
Table.2: Invitro anti-inflammatory activity of C kleinii fractionsby HRBC method
Conﬁg/”nt{la“c’” Diclofenac sodium| CKPEECK CKPEEBF CKEEEAF CKEEEMKF
31.25 43.42+0.07 42.73+0.38 13.84+0.81 19.36+0.46 2.340.36
62.50 46.78+0.22 44.46+0.37 14.68+0.15 20.28+0.27 4.1440.27
125 53.41+0.28 49.58+0.46 16.70+0.28 21.64+0[43 82#.26
250 58.69+0.26 54.61+0.2f 18.87+0.46 24.30+0/39 624D.38
500 68.85+0.46 59.72+0.1F 19.12+0.16 27.47+0/48 3@0.41
1000 74.48+0.14 65.43+0.3p 22.65+0.41 33.38+0.35 .3(P%0.46

Values are expressed as mean +S.D (n=6)

3 Anti-inflammatory activity by protein denaturationethod

The denaturation of proteins is a well-documentedise of inflammation. Phenylbutazone, Salicylicdaci
flufenamic acid etc., have shown dose dependelityata thermally induced protein denaturation. &part of the

investigation on the mechanism of the anti-inflartona activity, ability of extract to inhibit proteidenaturation

was studied. It was effective in inhibiting headuiced albumin denaturation at different concemnatias shown in

Table3 and 4.

Table.3. In vitro anti-inflammatory activity of C. kleinii activity by protein denaturation method

Con:g/nnt]rlatlon Diclofenac sodium| Petroleum ether extract Chlonofextract| Ethanol extragt Aqueous extract
31.25 57.34+0.34 46.38+0.56 15.86+0.66 22.41+0.22 5.4140.22
65.50 58.65+0.58 47.62+0.73 16.75+0.55 23.58+0.34 6.58+0.34

125 61.87+0.67 49.42+0.32 19.66+0.44 26.36+0.52 36:49).52
250 65.68+0.69 51.80+0.48 22.46+0.47 29.83+0.98 6260.98
50C 70.66+0.5: 54.5€¢+0.77 26.23+0.7€ 31.87+0.5¢ 21.87+0.5¢
1000 81.83+0.49 60.88+0.83 29.65+0.78 36.84+0.68 .84).68

Percentage protection is a mean of six readingsDt@=6)
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Table4. In vitro anti-inflammatory activity of C. kleinii fractions by protein denaturation method

Conﬁg/”rglat'o” Diclofenac sodium| CKPEECH CKPEEBF CKEEEAF CKEEEMKF
32.25 58.06+0.12 53.0240.38  13.28+0.06  14.5620|51 1.28+0.29
65.5( 59.85+0.4¢ 54.08:0.3 | 14.58+0.41 | 16.09%0.3 | 13.56%0.3.

128 62.3620.8. 57.84+0.3 | 17.04=0.2 | 19.87+0.3 | 16.74+05
250 64.6820.42 60.23x0.48 20.39 +0.09 _ 25.68+0\27 .849.15
500 72.6420.32 6592 t028  23.62+0.21 _ 29.37+0|35 .728.38
1000 82.35%0.82 74.7910.44  28.37+0.22  38.08%026 3@ .42

Percentage protection is a mean of six readingsDt@=6)
DISCUSSION

The C.Kleinii of the family Fabacea is commonly found in thé toip of flora of Kerala, India. The plant is usiad
folk medicine and also believed to have active conemts that help to treat and manage various dised$ie
hypoglycemic activity of the plant is scientificalevaluated[9,10]. It has also been reported fer ghresence of
Kleinii oxanthrone esters namely kleinii oxanthrohe2, 3 and 4 from the aerial parts and rootsCatsia
kleinii[11,12].Chemical evaluation of the whole plant etrpleum ether extract showed the presence of ddss,
phytosterols, oxanthrones and triterpenes. Theoghgmicals like phytosterols and triterpenes hdseady been
proved forpreventing inflammatory process[13,14]HIRBC method the erythrocytic membrane is similar t
lysosomal membrane and its stabilization entaitt the CKPEECF may stabilize lysosomal membranéss T
stabilization of lysosomal membrane is importanlinimting the inflammatory response by preventihg telease of
lysosomal constituents, which causes further tissfiammation and damage upon extracellular reld&§eThe
result indicated that the CKPEECF had significamti-enflammatory activity comparable to diclofenaodium.
Denaturation of proteins is of the causes for tt@pction of auto antigens in certain rheumatiedses invivo.
The mechanism of denaturation probably involveseration in electrostatic, hydrogen, hydrophobic and
disulphidebonding. The present study reveals tBaeiniimight be capable of controlling the production of
autoantigens due to denaturation of proteins aatullite the lysosomal membrariesivo[16].
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