Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, A®, 8(7):249-255

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Development and Evaluation of Polyherbal Tablet Famulation with Potent
Anti-Inflammatory and COX-2 Inhibitory Activity

Nasreen Begunh, Srisailam K.!and Uma Maheshwararao

'Department of Pharmacognosy, University CollegPluirmaceutical Sciences, Satavahana University,
Karimnagar, Telangana, 505001, India
’Department of Pharmacognosy, CMR College of Phaymidandlakoya (V), Medchal Road, Ranga Reddy,
Telangana, 501401, India

ABSTRACT

The main objective of the present study was tolde\ae polyherbal solid dosage formulation and t@leate anti-
inflammatory activity with specific COX-2 inhibijoractivity. Based on the available traditional asdientific
literature, plants that possess anti-inflammatougtivty were selected. The extracts were prepangdurcessive
soxhlation using solvents like petroleum etheroafbrm, ethyl acetate, methanol and water. Ino/éwvaluation of
the extracts was done by HRBC membrane stabilisatiethod using diclofenac sodium as standard tdysthe
anti-inflammatory activity. In vitroCOX-2 inhibitgr activity of the same extracts was evaluated byyrae
immunoassay method. Herbal tablets were preparedlif®ct compression method by using the fractioith w
potential COX-2 inhibitory activity obtained by ét#éonation of the active extracts by column chraogadphy. Five
tablet formulations with varying concentration dfet active fractions of various herbs were prepaiat
standardised. All the formulations were further dital for specific COX-2 inhibitory activity amonghieh,
Polyherbal formulation IV proved to show pronoungadtro COX-2 inhibitory activity.
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INTRODUCTION

Since the evolution of mankind plants have playednaportant role. They have been used as imposwamtces in
treatment of various ailments. Plants serve asmgoitant source of chemicals for development ofeharugs.
Throughout the world, many traditional systems @dmines have been formed based on the medicioglepies
of plants thus, providing natural remedies for timeant of various diseases. A path has been laichdoel drug
discovery depending on the Plant based medicineghware being dispensed in the form of crude dRlgnts
serve as an important source in providing basienited moieties in development of modern drugs athdiate
many active compounds isolated from plants aredoeised in modern medicine. From vast diversity lafnp
kingdom many active compounds of pharmacologicgbartance can be isolated. Many herbs possess anti-
inflammatory activity. For the present study plalite, Zingiber officinal¢rhizomes),Curcuma longé&hizomes),
Rosmarinus officinali¢geaves),Matricaria recutitaflowers), Berberi saristatéroots), Origanum vulgar@eaves),
Gaultheria procumber{ieaves) Ocimum sanctu(feaves) were selected.Ginger is widely used agaditional
Chinese medicine, with beneficial effects repoitedumerous diseases including inflammation. biéen used asan
effective anti-inflammatory herb for arthritis amdeumatism which acts by inhibiting COX-2 and lipgenase
pathways [1]. Turmeric is one of the mostly usedidn traditional medicines where, the active caunstit like
curcumin, has found to show a potent anti-inflanenaeffect by inhibiting prostaglandin synthesi$. [Rosemary
is known for its anti-inflammatory and antiseptiteet. The leaves acts as natural antioxidant dsal @mmonly
used as a spice and flavouring agent[3, 4]. Chateohds a long history as a traditional medicinehvanti-
inflammatory and analgesic activity [5, 6]. Barlyehas been traditionally used for chronic inflamimatas well as
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rheumatic complaints [7]. For thousands of yeaegano has been used for it's effective culinargnetic and
folklore medicine. It has been reported that oreghas a property to neutralise the COX-2 enzymechvis
associated with tissue inflammation [8]. Gaultaecommonly called as wintergreen contains activestment
methyl salicylate which inhibits the release of C@&xzyme affecting the release of prostaglanding;,P&d PGE
and thromboxanes [9]. Tulsi has a long history eflininal value. It is a natural modulator of COXi2zyme. Like
many modern pain killers, it may act by inhibitif@OX-2 enzyme. This may be due to it's high eugenol
concentration [10]. It acts by blocking both cyolggenase and lipooxygenase pathway or metabolism of
arachidonic acid [11]. Today’'s modern anti-inflantorgt drugs are either steroidal or non-steroidal bave been
reported to show undesirable side effects rangiom fgastrointestinal irritation to cardiovasculdieets [12]. In
view of this,plant derived compounds or other ratyrderived sources are especially important tadbeeloped
into anti-inflammatory drugs. Moreover, considerthg resulting side effects of COX-1 inhibitorsriteselectively
inhibiting COX-2 enzyme need to be studied. Henoethe present study an attempt was made to fotewda
polyherbal tablet with specific COX-2 inhibitory tadty in order to prevent or reduce the side effecaused by
modern COX-2 inhibitors.

EXPERIMENTAL SECTION

Plants

For the present investigation, Ginger , Turmeriezames, Chamomile Flowers were obtained from lonatket,
Holy basil leaves were collected from the localrsunding areas, Rosemary leaves, Barberry Root oletaned
from Yucca Enterprises, Mumbai, Oregano leaves, ltBaia leaves, were obtained from Munnalaldawasaz,
Hyderabad.

Chemical and reagents

Diclofenac sodium was obtained from Mangalam Dragsl Pharmaceuticals Ltd, Wapi, Gujarat. Starct, tal
magnesium stearate and lactose were procured faord@n Asia Pvt. Ltd — Mumbai, India,All the solts were
procured from E. Merck, Mumbai. The colorimetricnian COX-2 inhibitor screening kit (Item No. 56013ked
for in vitroCOX-2 inhibitory activity was manufactured by Caym&hemical, USA. The contents of the kit
includes, PG screening EIA antiserum, PG screei@hE tracer, PG screening EIA standard, EIA buffer
concentrate,wash buffer concentrate, polysorbaten®flise antirabbitlgG coated plate, 96 — well coskeeet,
Ellman’s reagent, reaction buffer, COX — 1 (ovin€OX — 2 (human recombinant), heme, arachidonid aci
(substrate), potassium hydroxide, hydrochloric asidnnous chloride.

Preparation of extracts

Required plant material was carefully separated @metked for foreign matter and shade dried. Thay dvas
powdered by using a laboratory grinder and sie\fet aomplete drying.50 g of powdered drug of eptant was
subjected to successive soxhlation by using sadygmtroleum ether (60 - 80C), chloroform, ethyl acetate,
methanol and water for 8 hours. The solvent exdrabttained were further concentrated in vacuo lygusotary
vacuum evaporator and then, dried in a desiccator.

Evaluation of In Vitro Anti-inflammatory activity

In vitro anti-inflammatory activity of the extractgas performed stabilisation of human red bloodsfE3].HRBCs
(human red blood cells)were prepared by centrifogabf 5ml of blood from healthy donors from which
supernatant was separated and the packed cellspsggied in an equal volume of isosaline and ceged.
Centrifugation was repeated until a clear supematas observed and a 10% HRBC suspension wagptepared
with normal saline and stored at®4C until use. The reaction mixture (4.5 ml) waspared by mixing 2ml
hyposaline (0.25% w/v NaCl), 1 ml of isosaline leuféolution, pH 7.4 (6.0 g TRIS, 5.8g NaCl, HCk¢égulate the
pH and water to make 1000 ml) and varying volunfat® extract solution in isotonic buffer (concexiton, 10mg/
ml) to make the volume to 4.0 ml. Then 0.5 ml ofd®RBC in normal saline was added. Two controlsewer
performed. One with 1.0 ml of isosaline buffer @&l of extract (control 1) and another with 1 mleafract
solution and without red blood cells (control 2heTcontents were incubated aPG&or 30 min. The tubes were
cooled under running water for 20 min. The mixturas centrifuged, and the absorbance of the sugsrnatas
read at 560 nm. Diclofenac sodium was usedas stantflhe percentage of membrane stabilization wéerchéned
using the formula

(Extract absorbance value — control 1 absorbaatey
100 - x 100
Control 2 absorbance value

The control 1 represents 100% HRBC lysis.
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Evaluation of in vitro COX-2 inhibitory activity

In vitroCOX-2 inhibition was evaluated by enzyme immunogpd4d4]. For this, enzyme immunoassay (EIA) kit
(Catalogue N0.560131, Cayman Chemical, Ann Arboid, MSA) was used according the Manufacturer’s
instructions. The ability of the test compound mhibit COX-2 (human recombinant) was determinede Tést
compound was dissolved in DMSO, and the solutios wede at the final concentration of ABI. A reaction
buffer solution (960Ql, 0.1M Tris-HCL, pH-8 containing 5 mM EDTA and 2Mnphenol) containing COX-2
enzyme (1Qul) in the presence of heme (1) was added with 1@l of 10 uM test drug solution. These solutions

[0}
were incubated for a period of 10 min at@7after then 1Qu of AA solution was added followed by stopping the
COX reaction by addition of 50l of 1 M HCL. Prostaglandins are one of the actiwediators of inflammation
formed by biosynthesis arachidonic acid (AA) to PZCGHtaIysed by cyclooxygenase enzyme catalysesrttestep

in the biosynthesis of the arachidonic acid (AAO,?I-IP2 by reduction with stannous chloride (100 forms PGI; ,

which is measured by enzyme immunoassay. The antdU& tracer is kept constant and varying amotii@s
is added to the well which already contains PGsantim. PGs and PG-acetyl cholinesterase conjug@iGriracer)
compete for the limited amount of PG antiserum. amount of PG tracer that is able to bind to theaR@serum is
inversely proportional to the concentration of Pi@sthe well.Ellman’s reagent, which contains sudgtrto
acetylcholine esterase, is added after washingldte to remove any unbound reagents. This enzgmadiction
gives a distinct yellow colour, which is determirteg spectrophotometerically (Micro titre Plate regdat 412 nm,
Absorbance is directly proportional to the amouhP& tracer bound to the well and inversely proposl to the
amount of free PGs present in the well during treaibation:

Absorbancer [Bound PG tracer 1/PGs.
Percentage inhibition was calculated by the corsparbf compound treated by control incubations.

Fractionation of active extracts

The active extracts showing good COX-2 inhibitocyivdty were subjected to column chromatographyngsilica
gel glass column(60-120 mesh)[15].The active crexigacts were placed on the top of the column aaibus
fractions of the active extracts were eluted byspasthe suitable mobile phase through the packddnm in
different ratios. The COX-2 inhibitory activity dhe various fractions isolated by column chromadpyy was
observed byn vitro enzyme immunoassay and the fractions with pote@aX-2 inhibitory activity were used for
the preparation of herbal formulation.

Development of formulation

Five formulations namely formulation |, formulatidh formulation 1ll, formulation IV and formulatioVwith

varying concentrations of the active fractions wedexeloped. According to the formulation, requiggdantity of
each isolated fractions with potential COX-2 intdby activity and other ingredients were weighedound
separately. Then the ingredients were screenedighrsieve number 80. All the ingredients except &hd
magnesium stearate were mixed together and milledmortar pestle. The milled mixture was passeslih sieve
number 80. Then acacia gum solution, was slowlyeddm the milled mixture. This powder mass was esoed
through sieve number 18to obtain granules. Theuganwere dried at 35°C in vacuum dryer. The dgeshules
were passed through sieve no. 18 in order to rerhmger granules and stored in desiccators [16]fohaulation
details are mentioned in table no 1.

Table 1: formulation details of polyherbal tablet”

Ingredients Amount (mg) for one tablet
Formulation | Formulation 1l Formulation I Fowlation IV Formulation V
ZF4 10 15 20 25 30
CF7 10 15 20 25 30
RF5 10 15 20 25 30
MF4 10 15 20 25 30
BF6 10 15 20 25 30
OF6 10 15 20 25 30
GF2 10 15 20 25 30
TF1 10 15 20 25 30
Starch 20 20 20 20 20
Talc 5 5 5 5 5
Magnesium stearate 5 5 5 5 5
Acacia gum 5 5 5 5 5
Lactose 385 345 305 265 225
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Preparation of polyherbal tablets

Power blends according to each formulation, weragressed to 500 mg tablet by using hand rotatinglesipunch
tablet presses with appropriate compression pres$te granules were mixed with talc which acthibscant, and
magnesium stearate which acts as glidant, befanehpiog. The die cavity was adjusted for requiredgiveand the
Preformulation studies [17]for various parametersrevconducted before compression of the powderdbten
tablets.

Evaluation of Polyherbal Tablets
The following post-compression parameters were eyaal for evaluation standardisation of tabletsfiH,

General appearance: The physical appearance t#hitet involving colour, odour and texture wereatsd.

Percentage Weight variation: 20 tablets were ramgsaiected and average weight was noted. Thentahtdt was
weighed individually. The deviation of each tablietm the average weight was then observed and sspdeas
percentage deviation from the average weight.

Hardness test: In order to resist the mechaniaatkshduring handling processes a certain amoustrefigth or
hardness is required for the tablet. Monsanto hessirtester was used to determine the hardnessnaddmdy
selected 20 tablets.

Percentage friability test: The percentage of weligbs of randomly selected 20 tablets was obseafted tumbling
them into Roche friabilator at a speed of 25 rpm4aminutes Disintegration test: Digital micropreser based
disintegration test apparatus (basket rack assenhbly India) was used to determine the disintegnatf the
tablets. One tablet was introduced into each tuloeaadisc was added. The total assembly was susgenc 1000
ml beaker filled in with water. The volume of wateas such that the wires mesh at its highest fainkeast 25
mm) below the surface of the water, and at its top@int (at least 25 mm) above the bottom of thakiee. The
apparatus was operated and maintained at 37+2%tile required for disintegration of all the table/as noted.
Statistical analysis

Data were expressed as mean + SEM, where, p=8.05 was considered to be statistically significan
RESULTS AND DISCUSSION

From the investigations it has been revealed thabus herbal preparations have capability of tibg red blood
cell membrane leading to anti-inflammatory effdeercentage of membrane stabilisation is directlyetated to
anti-inflammatory response since, HRBC membranesingilar to that of lysosomal membrane[20] and thus,
stabilisation of lysosomal membrane prevents thease of lysosomal enzymes responsible for inflatttmaThe
test extracts were studied byvitro method using COX catalysed prostaglandin bioswishassay to evaluate the
COX-2 inhibitory capacity. Fromthen vitro studies it is evident that methanolic extractsGafiger, Rosemary,
Oregano, Gaultheria, Holybasiand aqueous extracts durmeric, Chamomile, Barberrwere found to have
significant anti-inflammatory response as well a®Xc2 inhibitory effect. The anti-inflammatory respe
increased with the concentration of the extractse Bignificance in the percentage protection maydbe to
different active ingredients present in differextracts of the various herbs studied. Observingstgeificant COX-

2 inhibition by the extracts studied it can be doded that the mechanism involved in anti-inflamongtactivity
may be due to COX-2 inhibition. The percentage @mhrane stabilization and COX-2 inhibition of vaso
extracts represented in table2 and 3.Crude extigtwdsving promising anti-inflammatory activity andO®-2
inhibitory activity was subjected to column chroography and various fractions were isolated whiehnenfurther
studied for the specific COX-2 inhibitory activifjctive extracts, mobile phase used, the numberradtibns
isolated for different extracts and the active ti@ts showing significant COX-2 inhibitory activigre mentioned
in table no 4.Considering the significant resulisattempt was made to prepare a polyherbal tabtbttte isolated
active fractions in order to potentiate the acyivaf herbal extracts for COX-2 inhibition. The gtées prepared
from the active extracts were evaluated for prefdation parameters like angle of repose, loose hidRsity,
tapped bulk density, loss on drying, compressibilihdex and Hausner ratio. The results pertainiog t
preformulation parameters are tabulated in tablEh®. studies indicated that the granules were wité acceptable
limit. All the five tablet formulations were furthevaluated for their hardness, thickness, friphiliveight variation,
moisture content and disintegration time. Monsdesbter was used to study the hardness of formualattuch was
measured in kg/cm2. An appreciable limit of hardness showed by all the formulations which fadith the
faster disintegration of the tablets prepared.
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"Table 2: Percentage of membrane stabilization of arious extracts"

Extract | PEE [ CE [ EAE | ME | AE
Concentration (ug/ml)
Herb 300 [ 500 ] 300 | 500 | 300 | 500 | 300 | 500 | 300] 500
Percentage inhibition of various extracts
Ginger 36.43 44.38 52.42 59.23 62.64 66.43 71.93 78.64 49.64 55.29
+0.02 +0.01 +0.05 +0.01 +0.02 +0.05 +0.03 +0.04 +0.02 +0.02
Rosemary 44.31 47.57 51.26 53.56 59.14 62.52 81.56 84.27 52.75 56.43
+0.04 +0.01 +0.03 +0.02 +0.02 +0.02 +0.01 +0.02 +0.05 +0.03
Turmeric 49.52 53.46 56.23 60.40 61.48 64.69 66.36 72.62 80.92 85.66
+0.03 +0.03 +0.05 +0.01 +0.03 +0.04 +0.04 +0.03 +0.03 +0.04
Chamomile 48.51 53.72 43.34 51.75 65.24 69.68 56.67 61.37 72.25 82.43
+0.01 +0.03 +0.04 +0.02 +0.02 +0.03 +0.01 +0.03 +0.02 +0.01
Barberry 46.26 51.12 35.56 39.48 49.54 54.52 59.91 62.56 79.24 83.67
+0.02 +0.04 +0.03 +0.04 +0.01 +0.03 +0.02 +0.02 +0.01 +0.01
Oregano 20.80 23.90 30.75 34.95 45.44 46.05 79.44 84.34 49.26 52.43
+0.01 +0.03 +0.04 +0.02 +0.02 +0.03 +0.01 +0.01 +0.02 +0.01
Gaultheria 38.45 43.07 46.94 52.23 58.89 60.02 65.62 68.69 30.92 34.69
+0.01 +0.02 +0.03 +0.04 +0.01 +0.03 +0.03 +0.03 +0.05 +0.03
Holy basil 38.64 44.92 46.69 51.09 55.33 58.49 78.22 86.14 50.69 53.08
+0.02 +0.05 +0.01 +0.02 +0.03 +0.04 +0.01 +0.04 +0.05 +0.03
Diclofenac  84.73+0.01  88.45+0.01
(Standard)  (300ug/ml)  (500pg/ml)

PEE — petroleum ether extract. CE — chloroform &otir EAE — ethyl acetate extract, ME — methanolicaet, AE — aqueous extract.

"Table 3: Percentage COX-2 inhibition of various exracts"

Extract | PEE [ CE [ EAE | ME | AE
Concentration (ug/ml)
Herb 300 [ 500 ] 300 | 500 | 300 | 500 | 300 | 500 | 300] 500
Percentage COX-2 inhibition of various extracts
Ginger 30.12 36.42 52.43 59.13 63.14 69.56 73.62 79.55 42.31 51.42
9 £0.01 £0.02 £0.05 £0.01 £0.01 £0.04 £0.01 £0.02 £0.02 £0.02
Rosemar 40.26 42.9 55.82 57.32 51.44 53.53 68.49 74.59 56.26 61.33
Y| 1002 £0.02 £0.02 +0.05 +0.04 +0.03 £0.01 +0.03 £0.02 +0.04
Turmeric 51.12 56.36 52.16 59.07 55.26 66.12 61.67 67.41 78.26 85.21
£0.02 +0.03 +0.04 £0.02 £0.02 +0.03 £0.01 £0.02 £0.02 +0.03
Chamomile| 3521 42.9 45.82 47.32 38.59 41.43 35.44 39.68 60.46 68.62
£0.01 £0.03 £0.04 £0.04 £0.05 £0.02 £0.05 £0.03 £0.01 £0.03
Barber 56.11 60.43 36.38 40.42 44.65 50.28 55.66 61.62 73.66 78.12
Y £0.03 £0.02 £0.02 £0.04 £0.03 £0.02 £0.04 £0.03 £0.02 £0.01
Oregano 45.62 49.93 35.68 39.62 48.65 54.79 68.86 74.52 50.36 52.72
9 £0.01 £0.02 +0.03 +0.04 £0.01 £0.02 £0.01 +0.03 +0.05 +0.05
Gaultheria | 3852 43.82 47.16 52.23 44.69 50.31 70.32 78.19 50.23 54.46
£0.02 +0.04 +0.03 +0.34 £0.01 £0.02 £0.01 £0.02 +0.05 +0.03
Holv basil 42.34 48.12 38.69 42.59 46.42 50.32 62.42 69.46 52.34 56.24
Y £0.01 £0.03 £0.02 £0.02 £0.01 £0.03 £0.02 £0.01 £0.05 £0.04
“Table 4: column chromatography studies”
Extract used for No of Active
Plant column Mobile phase fractions Name of the fractions fracti
. raction
chromatography isolated
Zingiberofficinale Methanolic e ether: GHCIB T | 6 ZF1,ZF2,2F3,2F4,ZF5,2F6 ZF4
Curcuma longa Aqueous f;i%'3(;fcg3lc";,': tshg 8 CF1,CF2,CF3,CF4,CF5,CF6,CF7,.CF8  CF7
Rosmarinusofficinalis Methanolic e stner CHCB ™ | 7 RF1,RF2,RF3,RF4,RF5,RF6,RF7 RF5
Matricariarecutita Aqueous ?;%'3;?3310 ';': tshg 7 MF1,MF2,MF3,MF4,MF5,MF6 MF7 MF4
Berberisaristata Agueous ?;gi;?gf';,g‘ tshg 8 BF1,BF2,BF3,BF4,BF5,BF6,BF7,BFB BF6
Origanumvulgare Methanolic thzertét?;h;ré,cl'*?'f o 7 OF1,0F2,0F3,0F4,0F5,0F6,0F7 OF6
Gaultheria . Pet. ether: CHCI3 in
Procumbens Methanolic the ratio of 9:1, 7:4, 5:§ 5 GF1,GF2,GF3,GF4,GF5 GF2
Ocimumsanctum Methanolic thze:ét?éh:fgi'f_f o 4 TF1,TF2,TF3,TF4 TF1
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“Table 5: Pre-formulation studies of powder blend”

Parameters Powder blend of
Formulation 1| Formulation Ilf Formulation Il Rwmwulation IV | Formulation V

Angle of repose| 28.2+1.32° 281.51° 26.31.15° 30.21.41° 28.31.31°

Loose bulk 0.334+0.016 | 0.325£0.015|  0.319:0.025 0.354+0.043  42x8.019

density (g/cm3)

Tapped bulk

density (g/cm3) 0.556+0.005 0.522+0.016 0.532+0.009 0.552+0.017 61%6.015

Hausner ratio 1.394+0.018 1.34+0.01§ 1.44+0.024 H04BL5 1.38+0.039

Compressibility| 5 53,9 35 23.72+1.28 29.52+1.18 31.31+1.36 32.281

index (%)

'(;,Zis ondrying | 4 9540009 0.98+0.011 0.97+0.019 0.96+0.00d 0.9700.

“Table 6: Evaluation of formulated herbal tablets”

Parameters Formulation | Formulation |l Formuatilll | Formulation IV | Formulation V
Colour Brownish Greer]  Brownish Gregn  Brownish GreeBrownish Green| Brownish Green
Odour Characteristic Characteristi Characteristic Characteristic Characteristic|
Texture Smooth Smooth Smooth Smooth Smooth
%WeightVariation(+5%) 2.11+0.017 1.264£0.012 2.1 D08 1.07+£0.003 1.61+0.006
Hardness(Kg/cm2) 7.5+0.25 6.7+0.36 6.5+0.31 7.320.5 7.1+0.42
% Friability(NMT 1%) 0.57+0.012 0.68+0.024 0.65+032 0.54+0.0016 0.44+0.015
Disintegration (minutes) 14+1.12 13+1.24 11+1.76 +1.03 12+1.12

"Table7: Percentage COX-2 inhibition of various fomulations"

Tablet formulation| % COX-2 inhibition
Formulation | 62.49+0.02
Formulation Il 70.24+0.01
Formulation 11l 74.54+0.01
Formulation IV 86.21+0.03
Formulation V 82.62+0.02

The percentage friability studies indicated that thblets are mechanically stable. The acceptaipiger of weight
variation is +5%and all the tablet formulations s the weight variation test. An ideal tablet stialisintegrate
within 15min. All the tablet formulation disintedeal within 13 minutes. The post formulation resutltsntioned in
table no 6.In view of the positive standardisatiesults of the herbal tablets all the five formiadas were assessed
for in vitro COX-2 anti-inflammatory activity among which, forfation IV showed significant COX-2 inhibition in
comparative to other formulations (table 7). Thimwed the possible anti-inflammatory mechanism o t
formulation is by COX-2 inhibition.

CONCLUSION

From the pharmaceutical and pharmacological evialatf this study it can be envisaged thatplantsfa better
source for anti-inflammatory as well as COX-2 intoby drugs from which more potent drugs with lassile
effects can be prepared by isolating active carestits from the crude active fractions which holdgeat promise
in competing with the modern COX-2 inhibitors.
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