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ABSTRACT

Ameoss extac of commnanen of sem of Nsespons corcping Burs of Swbircs effcmsiis mnd rhizemes of Ty peras raeaur bas been uoed ¢ tradimisnal
lesbal frug e lisdean medscing svsrem for trestment of fver, body acke, pant pam and mflarsanos. The collleaed boranicals wee sbjeoa 1o pllyua-cll.rnuﬂl
phareacogeostecal & plytochemics] soreening befrue anisnal eaperimems Afier aoute touse iy wodies, aoi-andlammanoiy effecr W setied wang carigeen
mduced paw oedema fesd and anlipyietic pifart vmng veas mdoced pyrexia methed. Tail immerancn, bod plaie and vnibongs fest were wsed for determmng the
analgrmr propestias. Phrinchamizal analyuis revealed the presence of polyphacchic flavenods, tanms and mpamne. Signficant anh-sflaxnmaiory, sshpyaedic
and analgesie popenes were notszed o dose depeadant sasaer ofter ayeons axract admssnanos epecally ar 800 mehe dowe. Thess rad dug activiies
weere suvaness and compasable o fbe sandard drugs phile exhbitng oo acute tomciy, Aqueoss extract of (ed dmg possesses mpmbcanthy igh anti-

eflammamtory, mbspyreiic and analzenc

Eopsrizes withowt any acute booziby pasnbly due te precence of Elavomsuda.

Haywords: Teospeen condiiolia Ewbiics oflclealls, Cyperas ralvdr, 2 wflamamery, ammpyreiie, analpesic

INTRODLUCTION

Ths Ayurvedic system of treatment spproachss the whols
probleen of disease in a holistic fasleem It edvecates
courecting the imbalonce throvgh a combinotion of diet,
ewercise, tegimen and herbal medicines to accelerate the
process of healing and brmngne the body-mind-serie
complex to & normal natural stale. According o WHO,
traditional medicine has established and proved atself to
possess promotive, preveniive, curative and relaldinsgive
roles, The Traditional Herbal Medicnal Products Directive s
clanging the face of the botsnicals adracts aind aupplapients
sector in the world for prevention and conng of diszasszs on
the basiz of seientific evaluation of evidence based Ayurvedic
drugs The test drug has been selected Bom the renowned
Avrvedic texi Charak Samsheta which 1= having the
combamation of three ingredients in squal amounts = stems of
Cuduchi  (Trogorg coraffalia Willd), fuits of Asdoki
(Ewmblica officonalis Gaertn) and rhizomes of Mustak
{Cyperus rotdes Tmnd “ . T has been traditionaliy used
for the trestiment of fover, pain and mflammation  clinieal
practice but its agueous extract has not vet been sahject o
scietitific pharmoslogeal evahastion.

Enibifica affichaii Geertn (family Euplorbsaceae) locally
known o “Amdaki™ or “Amla® is o mediom sized deciduoes
tree found theeughost dia Diried froit of the plant s broan
to blackish brown in colomwr vwath choaracterstic odour and
sour and pstringent faste, Iis frxibs are a nch sourcs of
Nitamin C. besides if alsa comfains tannin, ellspic acid amd
gallic acid, phyllesetams. They are alo used in diabetes,
amaemia, peptic wleer, inflammation, skin diseases and
cardise problems, The frul juice has b-ﬁ:nr:gorl»:i o prEsess
lipid lowwering and anti-athercsclerobho affect

Timosporr cordifolioc belongng  to the family of
Menisperinaceae locally keown as “Oueduchi” 15 a glabrous
climbing plant mosthy found in Indin, fypically grewing m

decidoons amd dry forests, The succulend stem i5 creamy
wiiits to grey in eolar, with deep clefis spoiied with lenticels
nﬁ.engﬂm:mtuﬂ!ﬂm: The pnncipal constiboents
found m s siem  are  Tmosponn,  Tinocordiside,
Tarocoedifolicside. Cordioside and alkalosds like Berberine
& Palmatine. Ths plant is used in Ayuervedic peactice foor
treatment of vanoos ailments like leprosy, fever, asthma,
pdics, diabetes, skin mitections, diarrhen and dysemtery” ™

Oypernes rofusdns Linn (Cyperaceae), lomlly known as
“Nfustak' o parple petaedpe OF nutgrass, 18 4 pesrmivial weed
plont indigenous to India [is rhzomes are Wunthy conical and
wary i size and thickness, crowmed wath the remans of stem
and leaves forming & scaly covesing dak brewn or bleck
extemally. creamish-vellow tntemally snd lwayve pleasant
odour. The rhizomes are cooling, nervine tomic, and dioretic
ared fradifienally wsed to trenf diarhess, leprosy, bronchitis
ared blocd disorders. The chirome comtains polyphenaols ke
Cyperome, Cyperenone and Cyperens nnd carbohydrates like
Deglueose and D-fnsctose. The rthizomne nrepn:rtedm Fosiess
analgesic, mti-inflammatory and antipyretic properties + © %,
The standard dmigs used for analgesic, stapyretic and anfi-
enflamaratary sction such as MEAIDS have besn associated
with seme side-effects and toogeity *. Therefore, this
trnditioral dneg which bos bees menttoned for the treatment
af fever, muscular pmn, joint pain & mflammatory disenses
was faken up for its biological evaluation. Tts aqueous extract
was subject to anti-inflanusatory, aipyretic asd ainelgesic
experimental sudies caried out en rodents to compare its
efficocy with pon-steroidal anti-inflammatery.  symthetic
drags.

MATERLALS AND METHODS

All the experimental studies and cherracal exaninstions were
performed m the laboratory and CPCSEA registersd amimal
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house faciliy located in the Dmvyagunn department of the

Tnstinte of Post Graduate Ayurvedic Ednenfion J& Research,
Kalkara, Isdin.

Collertion & identification of plant samples

The samgples of all the vest botladcals moaw fonn were
collected from o reputed medicnal berb supplier of the
phaimacy of 5 V. % P Hespits] sftachad to IPGAER,
Kalkata, These samples were duly suthenticated by the
Research Officer, Botanical Survey of Indin, Shibpur,
Howmah (Ref Noo  BSFONHADNTzch/2010 dated
21L.07.2000) as per procedure lasd down in the Ayurvedic
Phasmacoposa of India "

Chaemileals

Annlytical grade chemicals for performing vanons types of
clemical and physechencal analysis during this research
were purchased froem a reputed company, namely bz Merek
Pat, Lid,

Animals

The mnimal house & experimentaizom facility of IPGAER
which is registered with CPCSEA wade Rep Mo
13Vae DR CPCEEA was used for all the experitnental
siixhies, The requistte permussions were duly obtaimed from
the Institufional Animml  Etheeal  Committes  before
coommencing the eoperiments. The anti-inflagnatory and
antipyretic sxpaiments were perfomed wsing adoll Wisiar
rats of @tha sex (1 month old and weghing 80- 13 0am}
while Swiss alkine mice weighing 20-30 gm wers nsed far
the acute toxicity study and dhe analpesic tests. All the
ammeds were procured fom a reputed ankmal suppler of
Kalkzto, Mr. Satven Ghosh, The snimals wers housed m
polypropylene cages and maintained under envirommensally
cmtrolled tomn provided with a 12: 12 hr light amd dadk
cycle for each T4hr pencd af a temperatuse of approsimately
25%C. Thay were fad with standard pellet dist amd water ad
libitwimy. Price to experimests, the mninals were fasied
overnight but allowed free access to water !

Extraction of Reserch drog

Ths ingredicots of cnade dnsgs were washed, sim drisd and
criahed 1o particls size of 0 mesh. The porodsied fruts of
Emhlica affeinalic, steme of Timsspora  cordifalio, and
rhizomes of Cyperus rofundis were mixed 1n equal frachion
to prepare tesearch dnse. The research dmp was then
subsequently extracted by Petroleum  ether [(60°- 807,
Chlomfonm, Acestons, Methanol and Water using Soxhiet
Apparatis, The extracts obained were filtered, concentrabed
by rotary evaporalor and bonlly stored in refnperstor for
fusther analysis. The agqueous extract of the research drug has
heen used hroughout the smdy ™ 1%

Fharmacognostical study of the crmde dreg powder

The macroscopic awl mdersecopis exsmination of the test
drug powdes was date socording to standard procedues of
phormacomnesy, The fisal ensds doog powder was mreanted
in glyeerine, obaarvad under an optical microscops (0K of
Deevanter. Ttaly and photosraphed,

The fhoorescence anaivsis of the powder was done affer
treating @ with several solvents and then ohearving it wider
Wisible TNV 2234 mm and UV 363 nem Lanps:

Elementzl analysis

Elememdal analysis was performed fo detect the presence of
piteaeen, sulfir and halopens using routine chetnical snalyaig
techmnigues. A piece of metallic sedivn was taken in & fest
tube, meited by slow heating and about 0.5 g of research drg
powder was added which was  sirongly hested for abour
2 man. Twenty ml of distilled waler was teken in a morter and
prvatal, the sed-liot test tubw was brolen and ground in modtas
distifled water, The aguesns solution was filtered thoough
Watmar=4{] filier paper and the filtrate was sulgected to fest
fior these slements

Plysiochemical Analysis
Plissiochemdcsl paraineters such ns extractive valug, maistisg
comtetit, acid mwoluble ash, water solubde azh and total ash
contenst of the powdered test drizg were evaluated according
o standard steps described in the Ayurvedic Pharmacopoeda,
Croverneent of Tulia

Fhytochemical scresming

Prelminary  phytochemical screesung for  sssessing  the
presence of differemt active constiuents like alknloods,
flavonoids, taenins, carbohydrates, plveosides, saponins, fata
and oild, protein and amino acids wes performed  following
the standard procadures,

Estimation of tofal polyplenol content

Total pelyphenel coment wos egimated wsing the Folin-
Crocaltou  owdliod ealibested on Gallic oeid 20, Sample
exctracts. of 500 pl were added o 500 pl of water, Sml of
0.2 W Folis—Ciocalten reagent and 4 ml of 75 &1 ssturated
sodium carbonate solution and mixed in a eyclomier. The
pbeorbance wes mensuwsd m the spectrophotometer aof
755 nm after incobation for 2Zh of room femperature.
Onentification of ol pelyphenol cotent was done on the
bens of o standard curve penerated wirth 100, 200, 300, 400
and $00 mg'l of Gallic aeid ™ 151,

Thin Layer Chromatography (TLIC) analysis

The esgract of the reserch drue (2.3 me'ml) and standsd
phienolic compound Gallic acd (L6 mg'ml}p were amalysed
using a glass plate coatad with g thin Laver of 60 Fiy silica
gl (194053 G, Baich Mo, HXO0Z4738, 51500 Resemch
labarntories Pat Did., Sdumbai, Indin) using different solvent
mixtures. The developmend was stopped when the solvent
fronst lad advaneed about 7.5 em The different spots
developed were visualized on coloration (like lodine vapour
exposure) and their By values were calculated, By vabues of
companents are indicative of specific character of moleculs
m the giver envirmunent of mwobile and slationary phase. The
best results were abtained wath the sclvent system: Toluane:
Ethyl acetste Formie acad: MeOH (3 30 0.8 0.2 wiafuvh
Gallx acid was pachased from M Nice Chemicals Pt Lid,

Experdusental stady

Acate taxicity stsdy

Acute oral tomscity shudy was carvied ot according to QECTY
gaideling 423, Animals of both seies were selectad by
random samplmg technique for the study and divided mto 5
groups of 3 animals sach, A single gral dose of the extract
glarting at 300 oo and progressively moving froen 400,
00, B0 meke wp to 1000 mpke was administered. The
amimal grovps wers abserved for appearance of boxic
symptomzs  ncluding  behaviowral  chenges,  locomotion,
mescle spesme loss of righting reflex. fremor, convilsions
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amed mortality for 24 hrs and farther superiased for a perind of
14 days for ocemrrence of toxic symptoms med mortalrty ™.

Anti-imflamunatory stodies (Carragesnan -
oedema in rats)

The paw oedema was mlu-.ed.b:.- wpectmg 0.1 mil of 1%
{wiv) Carmgeenan suspersion into the sub-planter region of
right hind paw of rats #mﬂmgtnﬂmmdadwmhﬁd by
Winter ef al (1952} [23]. The eomtrod grougs CA) was arally
admmimistered saling (10 mldkg) while the sandard group (B}
wes given Indomethacn (5 mg'kg) and Groups © & D were
gven 400 meke & 600 meke of the test dmg exract one
hour before Carrageenan injection ' &%,

The measwizenent of piw osdsma was cared o by
disgdagemenst technigue vesng Pletliyemomeater to fivl out the
circimference of pea oedema immediniely before and at Thr,
2hr. M and 4 howrs following the Carrageenan iinjection.

The ilsibitery activity was caleulsted according te the
tommida-

induced paw

4 Inhibrtion. (Tt - Co) contral — (Ot - Coj treated = 100
{Ct - Co) comtral

where Ot is the paw circwmference at time £ Co is the pew
circmterence before Comagesnan myjestion and (C1 = Co) 1s
oedema ar changs mn paw sze after fime 1,

Evaluation of Amtipyvretic activity

The snfipyretic efficacy of fgnesss axiract wis asaeassd
using brewer's yenst mduced pyrexin method. Pyrexia was
indibesd by mjecting 100 ndke of 20% wi'v suspension of
Brewer's yeast in noris] saline subcutanecusly (8 hours
before the commencement of experiment. Owly ammals
whose recial temperatzre increased by at least 1.0°C after I8
henes of wwlaced subcutanecas yesst npection were included
in the sfudy. The normal body temperanze of each aniamal
wis mmasmired by deeiting a fecble fail thermostat probe
coated wuth lubricent axte rectasn and reconded using digatal
MCORF Telethermomster, The expenmental amipals were
aelected randody and divided in four proups containdoe iy
aimmeds gach. The seatrol groug (A) was orally adimnistered
salins {10 mlkg) whils the standard groop (B wes given 10453
mp"i;,gMpl:muul{'rmmn O I were prescribed 0 m'kg
£ A0 ma'ks of the aquecus sxtract of tect dreg respectvely
The recial temperafure wes recorded at time 1n'r¢nuh uf' 1hr,
Zhrs, dhes, Ahrs and 3 kours after drug sdmindstration !

Evaluation of Anslgesic activity

Assessmient of cemiral analgesic effect

Hed plate method

The central analgesic achvity agaimst thermal stimolus was
evalnated in mice followang hot plate method as well a5 1ail
immersion method, Morphine salphate (2.5 ma/ka 1.m.) was
used a5 the standard drug m the kot plote method, The control
graup [A) was orally administered 10 mllke saline and the
atgiwlard proop (B) was given wfrsmusculss dyjertion of 2.5
mg'kg Morphine, Similaly, Geoups © & D wers orally
adminiaterad 400 mpke & 00 mpke of the aquecus exract
of test drug respectively | bour before applying the thermmal
stinawhas, which wes madntained at §5 £ 0.2 °C. The latency
in hind paar Licking was fecorded by seconds as responses
after 10, 30 md 60 mimstes of drog adminstration in the hot
plate methad. Maioun resction G of observation was
aboul 60 secons Wrowshoat to avedd tssee damage ™ .

Tail imnmiersion met haoad

The tail immersion method was followed to find ot the
cetitial analpesic  effect of auecls eorsct i different
dosages T 2 Moephine sulphate (2.5 moke im) was
mniﬁﬂmﬂuudaﬂdmgm upected ke group B. The
comttol group, group C & moap D were arally admimisieed
10 mlke of saline. and 400 meke & 00 melke of the
aguaciy axtract of tert drug respectively 1 hour befora
applying the thermal stirmilus by placg the tail 5 en b the
glass beaksr having woler maintained ot 55 £ 0.2 °C
temperatuse. The latency in tail withdrewal froon the glass
beaker was recorded in seconds as response after 10, 30 and
i) minutes of dneg administroton in this method, Maximom
rection time of observolion was foken a5 about G0 seconds
throughout o aveid tesue domage 5

Assesament of peripberal analgesic effect {acetic acid
indueed writhing analviis)

The penipherol analgestc activty of test dnug was evaheted in
acetsr acid induced wisthing aq}mmmm wng Ewce, The
abdendial  cmsticton  widtlangs  resulting  fon sore
peritoneal ingection of scetic acid (10 wlkg of 0.6% wv
glncinl acetic acid :mﬁ.rllu.nl_i.n water} wers observerd according
to standord procadme < 10 mlkg Saline was orally
admmistered to goup A (coomel group) wheresas standand
Aspirin (100 oerke) was preseribed for group B oand 400
mg'kg & 600 mgkg of the aqueoes exract of test drug was
orally given for Groups C & Db respectively.  Acefic acid
soluiron: was administered after 30 minmies and oumber of
arithings covbed in each animal for 15 minotes, Percontage
mhibticnr response was caloulated & the reduction m the
momber of abdominal consinictons betwesn comtrol groop
aned test dreg treated gronps o5 & percentags of the mumber of
writhes observad & case of the comrol group.

Sratiatieal analysis
The diffirences in the paronetiic dats were examined by
twoeway analysis of vamance (ANOWVAL followsd by
Denmett's t fast, to compars 3 set of experimental dota sgamst
comttol meas. The level of sgrificance was fived betaeen p
< 008 —p= 0,012

RESULTS

Fharmacogrostical stady

The ohsetvatioie weder microscope showad the pre&ah:e af
crystals and starch eraing in lange amount cork eells,

raphides and parenchymatous cells in the powder

Flustescence analysis

The colours obaserved dirmg the fluorescence amalyvsis of e
drisg sammple im day Lighe, TV 234 and 1TV 365 are outlined in
tabla 1

Pliysiochemical analysis

The moishre coateni was observed to be 7.3 % wiw while
the pH wes found to be 3.4, The totsl ash content was
estimated as 5.01 % wiw, the acid inseluble &=h being 1.58 %
wiw amd the water soluble ash content being 343 %0 wi'w.

The extructive valoe (% wiw) in different sobent systems
was found to be 0.63% in petroleum ether, LE%% in
Chleroform, 2.2T4% in Acetone, 4. 1% in Methanal and 4 556%

M ALEMEE SYSIEm
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Tabide | Flusreserics enslyvsis of drag seople

Hexgeni Cibseriatleos of calours
D gl TV 154 TV 365
18 Sediun Hrdroxide lsght tronem Dk lamwn Blaclsh lrown
Anetic wead Laali g ].IE Teomm Blackedi lgown
180 Hydrochleric acid Lagh berown Greesesh browa Blaeckosh browm
rim— Lo i Tari Tht Hlackizhaed
0 ki Reddish tdack Dtk brawn Blackizh ged
5% Ferne Chlocile Lighr gnsen Diark drceil Dark breven
kil el = Laahi kenwm Crawen Paxiz
S0A% Mitnic amd Creamish yeliow (zaeen Black
I3 Sulpburic acid Laght brown (z1eem Black
Dil Ammonsa Veligw Tuark green Black
Sodinm Hydrowde in blethansd Yeliow Light green Dtk green
Tahle 3; Anti-imlammatery sffect of Aqueous extracd op carmagesn -indoced paw sedems
Treatment groag G Bomar Lhaur L heonr ¥ heur b *» inkstoeon
afher by
A i | £ O] e 043 2008 134 & 0e7 233 = D& 279 & 0104 2 Bl = hOE
lﬂmugigm 2% =0.08 0.E3 £ 0% 080 = 0.0% 035 &7 60 &G04 TEAS
Agueoys exract HMmpkg) aj = M 107 =085 | 142 =004 Q89 2007 (.80 = (k0K G187
Asneoin xRl (GO0mEkg) 047 =0.0% D5 =00d | 053=007 | Ga8=005 LE] = 008 717

Rawoliz are peesented 2z Moxn = SEM. p < Q0F compared 1o coowrol w=g

Takle ¥ Aatipyredic effect of agoeans extract is comparison ts Aspirim

Instzal Reczal Rectal Temperaee im ' after 1| Ebes of Veas: nection (Wean = SEAD Beduction in
Temip ("C) temperature afber 4 1y
ISP NN [SSSTTt S | (R ). e MY 1 _ S - IR ™ SR 2
ol M=o | 47ER= 14T+ 1745 = T4 = 1741 = 7 0E= NErT
e oar ooz 0.05 i 0.02 -
Srandard IE.EZ £ 0.05 3789 = AT 3= A+ A1= 657 = IToa = T88%
G a2 0.0 o.M 0.0 003
Asyigoigs Exiac) 651 =007 3T = 7.11= 36,50 + TS 679 = 36312 I41%
{400mg kg Q0% .06 {L] 047 .47 .0
Aquenys sxTact 005 £ 003 17ET= JnER= T REES JraE W1 x = 199%
| {6iiinaky} G0z 0 {1 ] 04 {1 5] 143

Resulis are presented: ap Mean = SEM. < 005 compared 1o conrol w=g

Tabd: 41 Avevage resction fiaie wing e plate metbod

I Cpaps | Dina EL S0 min S0 | " wiEiedEs an psachiod s afler 60 s
Crmized T AT & 50 355 = 0,043 3 4B £ 054 362 L0085 -5 1B
| Seapdand Merpbne 1A5004) | ToT=0006 | Tik=0060 | 213200} 07 e
Aqueves Extract 400 mghy | 11520000 | G45=0080 | Sh6=0048 | 5.04=0.003 8 St
Aqueus Extract SO0 =g kg 16000 | AoeS0006 | 65600 | A E=00il AP 155

Bevults are pesseited au M=an + SEM, < 008 comparsd 10 2] a=F

Takdie 5: Aversgs rmaction thies dering Tall inmersien metled

Gradip 0 ehin 30 min B0 s S0 e 5 anorease ie feddtson ime afer 60 mia
Cienivoid 307 2 0.0 1.15 20055 11320042 13520043 3:20%
Srandard Adpirin IT 2 S E0E 0 130 £ 7520056 527 & 0.0dd 108425
Agquecos Extract 400 mgks 307 2 O30 263 = 008D 54720031 .19 20837 Ed. 80%
Ague oo Extrazt 600 sz ky 305 =0.043 532 20021 18220033 4020043 54 09%

Reewnlin are pressiied ab Mean- SEM. p = 003 sodsparsd 1o conknl o=8

Table 62 Ansbgasie eect during W rliking melhod

Average mimdber of Wrthargs (15 sn | % belehilson
Tt S8 TE & B35 3.Q
Seandard [ Aspanin PRl SR TE
Aguegus Extmct 440 mgky 3283=1.03 4453
Aguiecls Extracs 600 ma ke 25.E¥ £ 0.5E SOED
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Elememnial
Omby sulpbur was found present in the research drug, wiule
nitrogen and halogens were found to be abeant.

Thin Layer Chromatsgraphy (TLC)
After several mmns i differsnt solvent  enviromments,

flevomoids in the hvdrolyease of the research drug moved
detanetly tn Havonotd-specific solvent fronf Tolwens: Ethwl
acetabe: Formic acid: MeOH (3: 3: 0.8: 0.2) with Ry values of
384, 07444 smed 0,967, Prafeminany separation observed
TLC plate (Figure 1} & sogpestive of fmore than one
flavomedic components in the research drrg.
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Estimation of total palyphenol content
The tofal plenol conbent was estimated 1o be 24 80 me'em of
dry mass as caleulated from the standard curve of Gallic acid.

Experimental Methods

Acuwie Toxicity stdy

The amimals tested 0 acute toxicity study showsd o
sigfudffcaint tosse symptons wp b the dose of S00 moke such
s sedation, convulsion, dimrhoen imitabon, e, Al dosage
bewal of 1000 ok some animals showed nnld symwgioms
af imritation and minor Bl changes g refumed to
narmal condition dunng a few howurs. Even at this high dese,
o further toxie svrgptoms or moetality was observed for nesa
24 s and subsequently ugr to 14 days.
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Anti-imflammatory stodies (Carrageenan-imduced pany
oedema)

The dreumference of paw oedetia in rats induced by the
carragesn agent af 400 mer'ke aind 600 n'ke dase showed
sigmficant decrease of §7.97% and 71.17% respectively (p
= 0.05) n mfammation op w0 4 bows as compared 1w the
coatrol group {table 2. The mhibtion of acute inflamessdion
in the rat peaws was found to ba g litile lowes in 600 mgdog of
test deug desage (7117% inhibition) &5 compared to the
stanclard dreg Indomethacine (78.65% mhubation} after 4
hours of treatment (Figare 2.

Anripyretic effect of agquesus exiract on veds! induced
presdia in vats

The yeast nduced pyrexia eiperiment oo ats dweved an
average mean increase of abod 1,11 °C in recial tfempershore
after 18 hes of yeast injection. The test dnag extract showed
significant anfipryretic effect at botls the doses (400 mzke and
00 mg'kg). The antipyretic effect of the extract af the dose
of & mgkg is highly significant (p = 0.05) and comparable
io thei of the slandard drug. Aspnn The fest diag
adninistmiton. resulted in o sharp decrease in the elevated
rectal temperature afier lhe of administration which was
fugther followed by a gradual trend of decrease in a dose
dependent mamper. Unlike Aspinn and 400 mg'kg aqueous
extract which showed nnhpyretic activity up fo 4 hrs, the
effect of the 600 meke squeotss extract remained sustained
thronghout the test period of * has, Thus, by the end of the 3™
he of the experment, the overall body temperabore of rate in
the &00 mz'kg dose group almost came down §o the nknl
state while the aninsls in the other groups sill shoraed an
elevated body temmperature. The effect of the aguasns extract
of test drag on vepst mduced pyresia hes been shown intable
3

The overall reducton by the tectal femperatre of animals
atter 4 howrs of oral dnag admimstration was 2.69 % m caie
of etandard drsg, 241 2% in 400 mp'kg test drog and 300 %%
in 800 mpke test drug while the control groop shoared an
mecrease of 0,24 % during this period, From the perspective
of percentage reduction of rectal temperanure afier 4 houss,
SO0 me'ke dose of the test drugx shovwed more pronoumesd
results a5 comparad 1o the stapdard drug Aspinn The fest
dig also exhibited mrore sustamed and persistent antipiretic
eff=ct Insting up to 5 hours daring this test (Fiore 30

Esaluation of Anadgesic activity

Assessment of central analgesic «ffect

Het plate method

The reaction time was increased significantly op 1o &0
minubes. zbfber giving the thermal stimuolns m case of the 400
mg'key drug groop {increasing from 3.35 sec to 568 sec) &
S0 mg b test dreg group (increasing from 336 see 1o 6,36
sex} when compared with the contral group (where it actoadly
decrensed from 3,67 sec to 348 sec) (table 41, The test dreg
at the dose of 600 moke dhowed simdlar type of pattert op b
9 mubnutes {peaction e nwressine o 336 see 10 684
sech bt o slightly lower central amalgssic effect when
compared with the stendard drog moorphins sulphate (where
the reaction fime increased from 3,55 zec to 7.12 sec) (Figore
4l

The results of the bot piste methed showed that the
percentage itcrease in reaction fume affer oral admirstration
of drug and giving of thermal stomelus to the ammals up to
S minutes was 1O7_E9 %6 in case of standard groap, 68596 %
in case of 400 me'ke test drog group and 8928 % in cose of

600 maka group. In comparteom to thie the controd groop
actually showed a 5,18 % decrease in repction Hime after 60
tnirmtes. The test divp thes exhibsfed sipnificant central
amalgesie effect =t both the doses of 400 mgke and 600
mg'kg & compared to the controd group. However, the resalts
of est drug assessed in perms of the average teaction Hoe al
the dose of G000 mewhks (B9.29% increase) showed a lower
cotitial apmalpesic affect g coinparad with the stawdard doog
Marphise (107 84% increase).

Tail imomeersion method

Significant increase m reaction time was observed ap to 60
mimies after givine therteal sidpmalus dunng  the )
eiuisierabor iethod i case of both tee 400 re'ke doog groug,
wleere the increnss was from 3,07 see 1o 567 see, and the 600
mg'kg test drig group whene the reaction time went up from
30850 to 292 sec (rable 30 In comperison, the reaction fime
eetesse] fromn 315 sec fo anly 3,35 s m the conirol group.
During ehssrvations up to 50 nunetes, o similer pattern was
ohsarved — the reaction time of 600 mg'ka test dmg groop
mereared from 3.05 sec to 540 sec (Figwe 51 However, s
cverall ceniral annigesic effect wms o litle lower when
compared with the slandsrd dmg Aepirin where the resction
tivbe inereased from 327 see 10 6.27 see diring dus penad.
The increass m reachion time up to &0 mimees offer oral
admnistration of drog and giving thermad stimius i case of
tadl dinmession metlbod wasl06.42 % in case of the standad
group, 84,09 %5 in case of the 400 maka test dg group and
Q00 %% in ease of the 600 mglo gronp. The contred groap
shoowed onby 5.2 1% increase in reaction Hime over the same
tiree period. dxdicating sipnificent inmpact of the test deag and
stanubard dreg during the experiment. The resalts nadicsted
that the fest drzg extubited significant cenfral analgesic effect
at both the doses of 408 mg'kg and &0 mg'kg as compared
tor the control group. However, the overall dmgpact of te lest
drag essessed m berms of the average meaction time at the
dage of 600 mp'ky shooed lower centeal analgesic effect as

comnpared to the standard diug Moophine,

Assessiment of periplieral analgesie elfect (pcetic acid
inifuced writhing analyais)

The peripterml analgssic sffect m te Wrnithing isst was
evaloated on the basis of the averags mumber of abdorminal
consiricitons indicated by the exension of hind paw of
animels.  The observed mhabition in writhings a5 a resnlt of
adimmisteaton of the test drug was sipnaficently higlser (p =
0.0%5) at the dose of 400 mp'ke (44.53%4) as well a3 at 400
me'kg {57032 %) when compared with the comtrol group
(table &) Comparing the performance of the tsst dmog with
the standard drug the observed peripheral analpesic effect
was slightly lower at 600 mg'kg test dng dose as indicated
by 3089 4% inlobition in wmthings s compased to the
stondard dreg Aspirin which resulted in 5%.75% mhabition
(Fugure &),

DISCUSSI0N

Inflamimation s clinically defined as a potho-physicbemienl
proces chiractenzed by redness, alama, fever, pain and Joss
of function.  Inflamenotion can result m locally moreasad
prosdiction of free radicals by inflammatory enzyvmes, as well
as the relesse of nflammacesy mediators that peedsote cell
peoliferation  and  angogenesis  and  inhildt  apegptosis.
Althongh the currently wosed steroddal - anti-inflammatory
driags (SAD=) and pon-steresdal amti-inflasmmntory  drugs
(MEAID] treat acote mflammotery disorders,  these
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cooventional dmgs hove pot been successful to oure chronac
inflarmmatory discrders sch as rheumatoid arthmts (RA) and
atopic derpnatitis (AD). Moreover, osage of mayy of such
drugs has been sssodated with adverse bmpact vpon the
hepatic and renal fimctions =

The prelmainary chenmeal analvais of aqueows exiract of this
botamical  following  standard  method  =dicates  hagh
concertration of phenolic compounds such as favemoids,
tampins amd carbohypdrates. Flavonods are a large fanmly of
compomds synthesized by planis that have a8 common
chemical structure. The flavonoidic phenolic compounds
have been kuown to exlobit anti-ieflammatory. antioxdamt
and metal-chelasing propenties * .

The Hot plate ard fail immersion methods indeeated that the
central analpesic offect of the aqueous extract of test dreg
wes significant and dose dependent as revenled by the
increased reaction time after giving terial stimobus to the
mice, The latency in seaction fime contimsed v o %0 mimites
after the drug sdministration in both 400 ma'kg and GO0
mg'kp extracts revealing sustzined and promouncsd central
amigesic efbect when compared with the contral goup.
Haovwever, its overall central analgesic effect was o fitle lower
when compared with the standasd drug Mosphine over
differenit time poriods, the lhgher test diug dosage resulting =
a more proncunced effzct,

The assessment of penpheral anslgesic effsct of the test dreg
exbiboted sigmificant percentage mhibition e dw wiithings
which were induced by acetic acid in the mics at boih the 400
mg'kp aed S0 mekg doaes of the squesns exirsct when
compared with the control group. The percantags inhibition
of amithines at the higher dese of &3 mele indicated the
progounced peripleral amalgesic effect in the cowtest of
visgeral poin which was comparable to the stapdard pors drzg
Merphins within 15 minntes of test. The significant analgssic
affect al s higlws dose was afrbuted 1o de presence of
high concentration of Havoncidic compounsds which mhsbated
the synthesis, releass o mceptor responses in prostaglandin
mediated effects *** ',

Daming mnfipyretic tesis, the percentage reduction m rectal
teanperatures afier veast jection wp 1o 4 hours was quEe
naticeable and comparable to the standard growp in case of
S0 mg'kg test deg.  The observed mdipyretic sffsct was
foaund to b sustained ond losted up to of least 5§ hours afist
oral administmtion of the dmg snmgpls in case of hoth the 400
mgkg and 600 ma'ks aqueows samples which showed
sifnilar pattern of antigyretic efficaey. Pyrensa is a result of
sevondary bapact of infection, tissue damage, inflammation,
graft rejection, mabigneney or other diseased  siates,
Medisors like interlenkin 1f, o, § and THF-u increass the
synthesis of Prostaglandm E2 near pre-oplic hypodhabams
area thereby tnipgenne the hypothalamus to slevate the bady
teanperatire. Flavondids are i.'n-:rwn to tairget prostseianding
which ars invodved in pyrexia ©

The evaluztion of acutz m.ﬂu.l:rm:lﬂtlm which was induced by
the carageenan o the paw of rats demodstrated the sgnificant
pefceiiape decresse o circumference and oedema resultinge
from adeministration of the squeous sxiesct of test drag
doses of 400 mpbhke and 600 mplks  The peecentaps
inkibatrom of ncute mtlammation in the paw of rats was found
to be lower m case of 500 mpke of test drug dosage when
conkpared 10 the standsrd dene Indomethacine after 4 hours of
trestment. The acute sl sustained effect on e indueed
m.ﬂamummuplummd:pmdanpmﬂ:d:m
production. of pro-inflammatory cyiokines ad POE; i the
tizsue of the effected part of the body. The imflammaticn

miduced by phloarstic agent s related to the production of
histamine, bradvianin and cyclomoyzenase products while
dalayed plase is pelated to nemtrepli] infiltation, as well as
to the comtinuing of the production of srachineic acid
metebolites, Prostaglandins and mime oxide biosymthesis 1s
myvolved i oflammation, and dsoformes of inducible e
oxede symthase (INO2) and of cyclooxypenase (COX-2) are
meepiasible for the production of & preat ameust of thesa
tedistors. B has been demonstrated that flavonoids are ahle
to inhatut both enrymes, a5 well as ofther mediators of the
m.ﬂauum’rm process such 2 reactive C protein or adhesion
molecules™,

The wvarery of flavoimodds have been fond o have
antinierobinl, wtiviral, anti-uleerogside, cyvtotoxie, aanti-
neoplastic,  mudagenic, sntioxidant,  satiheparotowic,
antibypertensive, hypolipidemic, antiplatelet and mitipyretic
anti-inflammatary  activities.,  Flavenoids  also  hawve
biochernical affects. whicly infubit 3 panber of enzvmes such
ns aldoss reduciass, xanthine madass, phosphodiesterass, Ca
[=Z)A TPase, Bpoxypenass, cvcloxygenase, ete ™',

The detmled screntific evaluation of the phamacolegical
properties namely the annlgesic. onbpyretic ond  ané-
mflamarsiony properties of the bofanical medicine chearly
evhibit its therapetic efficacy which was foend to be
comparable fo that of the staodard drugs.  The test drug was
found to be mon toxec, significantly effective and having
snstmned effect durng this study, Many of these activities
coutld be attributed 1o the presence of flavenoids in the
aqueons  abatrect, Hooever, furdwer detailed studie: ore
n==ded to wiemirfy the responsible beo-chemical marker
compoiid nthe test drise
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