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ABSTRACT

Inflammation and oxidative stress are features ahyndegenerative diseases. In this present stheypétroleum
ether, chloroform and methanol extracts (100 mg/2§0 mg/kg) of Pterospermum canescens, Roxb.,
(Sterculiaceae) plant extracts (leaves, stem amdnsbark) was investigated for its anti-inflammatagtivity.
Carrageenan induced paw oedema method in Wistandltats were used in this study to assess arlsimhatory
potential of the plant using Indomethacin as staddélO pg/kg). Petroleum ether, chloroform and raeth
extracts of leaf, stem and stem bark were exhitstgdificant (P < 0.001) anti-inflammatory activigt 100 mg/kg
and 200 mg/kg doses when compared with the stanttatdmethacin.
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INTRODUCTION

Inflammation is a complex pathophysiologic respoofeascularised tissue to injury [1]. It is thedy®s attempt at
self protection and the aim is to remove harmfirhsti, including damaged cells, irritants or patbag and then
begin the process of healing [2]. Inflammation ig dody’s natural reaction to invasion by an inifee$ agent,
burn, toxin or physical, chemical or traumatic dgmaOne purpose of inflammation is to protect tite sf an
injury [3]. The mechanism of inflammation injuryadtributed, in part, to release of ROS from ad&daneutrophils
and macrophages. This over production leads togiggury by damaging macromolecules and lipid gigfation of
membranes. In addition, ROS propagate inflammaliprstimulating release of cytokines such as intedile1,
tumor necrosis factos; and interferony which stimulate recruitment of additional neutnde and macrophages
[4]. Moreover, these reactive species are involivethe biosynthesis of prostaglandins and cycloexyse in the
cycloxygenase- and lipoxygenase-mediated converdianachidonic acid into proinflammatory intermeseis [5].

The side effects of the currently available anfiaimmatory drugs pose a major problem during tbkiical uses.
Therefore, the development of newer and more paetitinflammatory drugs with lesser side effestsiecessary
[6]. Since ROS, NO production, related enzymesjnflammatory cytokines might cause inflammatory day,

many studies about inflammation focused to find emiats which selective modulate these free radieald

inflammatory mediators from traditional plant-dexévmedicines [7].

Although non-steroidal anti-inflammatory drugs (NBA) and opiates have been used classically inethes
conditions, but some adverse reactions occur Wiglsé drugs such as gastrointestinal disturbaneeal damage,
respiratory depression, and possible dependend.[8) recent years, there has been an increasiagest to find
new anti-inflammatory drugs with possibly feweresigffects from natural sources and medicinal plarite need
for anti-inflammatory drugs arises when the inflaatary response becomes inappropriate, aberrantstaised,
and when it causes tissue destruction [10]. A greehber of anti-inflammatory drugs (both steroid&l anon-
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steroidal anti-inflammatory drugs) are extensivelsed for the treatment of acute and chronic inflatomy
conditions [11]. Among these drugs, none have pioie be curative. They suppress rather than abalish
inflammatory reactions thereby providing symptomatilief and are usually accompanied by severeradwffects
such as gastrointestinal irritations, ulcers, banarrow depression, hypertension, myocardial ini@nctand
muscular degenerations among others [12, 13].

There is currently a worldwide upsurge in the usénerbal preparation and the active ingredientaisa from
medicinal plants in health care. Plant based dhmge been used worldwide in traditional medicines the
treatment of various diseases. Approximately 60%afidwide population still relies on medicinal pta for their
primary health care [14].

With this background, this study was conducted veithobjective of evaluation of the acute anti-inftaatory
activity of Pterospermum canescemixb., in Wistar albino rats.

The genudterospermunSchreb., (Sterculiaceae) represents of about 4€lespan the world, of which 12 species
were reported from India [15] and 8 species has beported from TamilNadu state [16]. An ethnomaditplant
speciePterospermum canesceRexb., (SynPterospermum suberifoliutram.) locally known agempulavuvas
distributed in all districts of Tamil Nadu. Ethnodieinally, the leaves are used for headache [Y@&htment of
fractured bones [18] small pox [19] and antimicedlproperties [20]. The plant has been reportedotatain 3-
amyrin, betulin, kaempferol, lupeol, quercetin, poletin andf - sitosterol [21] andu-sitosterol, 3, 7, 11, 15-
tetramethyl-2-hexa decane-1-ol, ricinoleic acidtawiin-E, phytol, a-tocopherol, diethyl phthalate, squalene,
benzhydrazide-3-mthoxy-N2-(4-henylcyclo hexyliderm®gnzoic acid, 4- heptyl-4-cyanophenyl ester anitexa
decanoic acid [22]. After the scrutiny of literagsr it was confirmed that so far no other work Ib@sn carried out
on this plant. Hence, the present study aims tceldpvan antimicrobial lead of therapeutic interfssim this
selected ethnomedicinal plant.

MATERIALSAND METHODS

Collection of plant material

The bark ofPterospermum canescei®xb., were collected from the Kalapet vicinity Bbndicherry and the
collected plant material was botanically identifi@add confirmed by the Plant Taxonomist Dr.A.C.Targjau and
the herbarium specimen (KPJ 42) was prepared gmasded at the department for future reference.

Preparation of extracts

The collected plant material (leaf, stem, stem pavkre chopped into small pieces, shade dried aradsely
powdered by using a pulverizer. Then, the bark pwehs subjected to successive solvent extractiinarganic
solvents of increasing polarity such as petroledhere chloroform and methanol by continuous hotcpkation
method using soxhlet apparatus [23, 24]. The etgnaere collected and distilled off on a water battmospheric
pressure and the last trace of the solvent wasvedio vaccuo The resulted extracts were used for screening of
anti-inflammatory activity.

Animals

Wistar albino rats (180 — 230 g) were used forgharmacological studies. They were kept in polypleape cages
at 25 £ 2°C, with relative humidity 45-55% under AZight and dark cycles. All the animals were anatized to
the laboratory conditions for a week before usesyTtvere fed with standard animal feed (Kamadheraneigs,
Bangalore, India) and watad libitum.The experimental protocols were carried out at ®4id Metha College of
Pharmacy, Thoarpakkam, Chennai (IAEC/ 34/ 22/ CLBME011, dated on 7/2/2011) approved by the Irsdital
Animal Ethics Committee.

Anti-inflammatory activity

Anti-inflammatory activity ofPterospermum canesceRoxb., was studied by carrageenan induced rat pavd
edema method [25, 26]. Wistar albino rats wereddigliinto eight groups of six animals each respelstiat doses

of 100 and 200mg/kg body weight and they were &hasteernight, during the experiment free access atenad
libitum. The dose of the extracts was selected on the basikloric uses of the plant. Group | served asitcol
(0.9% Normal saline with 3% Tween, 2 ml/kg), Grdugll (PETL, PETH - 100, 200 mg/kg); Group 1V, {CHL,
CHH - 100, 200 mg/kg) and Group VI, VII (MEL, MEHL00, 200 mg/kg) were administered with petroledhere
chloroform and methanol extracts Bterospermum canescerRpxb., (leaf, stem, stem bark) respectively and
Group VIII served as standard (Indomethacin, 10kaygdrally).
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Acute inflammation was produced by the sub-plaatiministration of 0.1 ml of 1% carrageenan in ndrgadine

that contains Tween-80 in the right hind paw ofr&0 minutes after the administration of testamtirsaline and
standard drug. Paw volumes of all the rats weresored at 0, 30, 60, 120 and 180 minutes respegtbselusing

plethysmometer [27]. A significant reduction in thaw volume compared to control group was consitie®
inflammatory response.

For the measurement of paw volume, the inflammedwas immersed into mercury contained in a U- tuidgch
consisted of a right cylindrical glass tube (8 & @m) connected to a narrow side-arm (10 x 0.72ham)ng a wall

of uniform cross-section and open upper end. THarmwe of mercury displaced was recorded with a ifenge
microscope (ELFO Scientific Apparatus, India). Ptmimmersion into mercury, each inflamed rightchpaw was
labeled with permanent marker pen so that the imimerwould be uniform in each episode. The average
percentage increase in paw volume with time wasutated and compared against the control group.

% inhibition = M xV, x100
\Y,
Cc
Where, \l = average paw volume of control group
V, = average paw volume of test group

Statistical calculation
The results of the study were expressed as medtMVk Statistical significance was analyzed by ong WAlOVA
followed by Dunnet’'s method. £0.05 are significant [28].

RESULTSAND DISCUSSION

L eaf

Standard group of animals were exhibited signifi¢@< 0.001), decrease of paw volume (odema) when cadpar
with the control group of animals. Petroleum et(830 mg/kg), chloroform (200 mg/kg) and methand(Q1200
mg/kg) leaf extracts were exhibited significant<{P.001), decrease of paw volume (odema) when caedpaith
the control group of animals. Chloroform (100 mg/kepf extract exhibited significant @ 0.01), but petroleum
ether (100 mg/kg) leaf extract did not show siguaifit when compared with the control group of aninfgigure 1;
Table 1).

Stem

Standard group of animals were exhibited signifi¢@< 0.001), decrease of paw volume (odema) when cadpar
with the control group of animals. Petroleum etheghloroform and methanol (200 mg/kg) stem extragtse
exhibited significant (P< 0.001), decrease of paw volume (odema) when caadpaith the control group of
animals. Chloroform and methanol (100 mg/kg) stedtnaets were exhibited significant €0.01 and F< 0.05),
decrease of paw volume (odema) when compared wétcontrol group of animals respectively. Petroleztirer
(100 mg/kg) stem extract did not show significdrig(re 2; Table 2).

Stem bark

Standard group of animals were exhibited signifi¢&< 0.001), decrease of paw volume (odema) when caedpar
with the control group of animals. Petroleum et(830 mg/kg), chloroform (200 mg/kg) and methand(Q1200
mg/kg) bark extracts were exhibited significant<{F0.001), decrease of paw volume (odema); chlorofand
petroleum ether (100 mg/kg) bark extract was eghibsignificant (F< 0.01 and ~ 0.05), decrease of paw volume
(odema) when compared with the control group ofrafs (Figure 3; Table 3).

In the present study, petroleum ether (200 mg/&Qleroform (200 mg/kg) and methanol (100, 200 myfeaf
extracts were exhibited significant €P0.001), decrease of paw volume (odema) when casdpaith the control
group of animals while in stem, petroleum ethetpidform and methanol (200 mg/kg each) extractseveathibited
significant. Similarly, petroleum ether (200 mg/kghloroform (200 mg/kg) and methanol (100, 200 kgy/
extracts of stem bark were also exhibited significg@® < 0.001). In leaves, methanol extracts were obsetwed
significantly reduce the edema induced by carrageén a dose dependent manner. This is an indicatianti-
inflammatory effect of the extracts.

Inflammatory processes are the physiological respoof the organism to different stimuli such asurna,
infections or immunological mechanisms [29]. Thegemce of edema is one of the prime signs of imflation
[30]. The method was chosen for this study sincen®d induced by carrageenan is the most prominarte ac
experimental model in search for new anti-inflamomatdrugs [31]. It is known that carrageenan indupaw
edema involves many mediators which induce inflatonyareaction in two different phases [32]. Theialiphase
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is attributed to the release of mediators suchistarhine, serotonin and bradykinin. The second @léd®edema is
due to the release of prostaglandins, proteaselharsbme in tissues [33]. There was significant etiéhces
observed throughout the experiment between coatr@lindomethacin treated groups. The inflammatoapgoma
is a typical feature of established chronic inflamtomy reaction. The dry weight of the pellet caates with the
amount of granulomatous tissue. Methanol extractheadose level 200 mg/kg were effectively andigigantly

reduced. These data showed the ability of the etstran reducing the number of fibroblasts, and Isgsis of
collagen and mucopolysaccharides, which are najaliferative events of granulation tissue forroati[34].

Phenolic compounds [35] inhibit cyclooygenase, tigenase and eicosanoid biosynthesis thereby dsiimg the
formation of inflammatory metabolites. Flavonoidjegicetin ameliorates the inflammatory response daduby
carrageenan [36]. Various flavonoids (i.e.) quéncedpigenin, tea catechins have also been showrate anti-
inflammatory activity by inhibiting cycloxygenasef€OX-2) and inducible nitric oxide synthase, whishrelated
to antioxidant activity. Flavonoids also inhibittogolic and tyrosine kinase and also inhibit neptitbdegranulation
[37]. Thus, the results of this study confirmed thaditional uses, claiming th&terospermum canesceleaves,
stem and stem bark have significant anti-inflammaéativity.

Table 1: Anti-inflammatory activity of leaf extracts

Treatment Paw odema volumein ml
0min 30 min 60 min 120 min 180 min
Control 1.67 +0.15 1.80 + 0.04 2.10+£0.10 2.59865 2.58 £ 0.06
PETL 2.05 +0.07 1.82+£0.13 1.80 £0.07 1.92€90.0 1.97+0.03
PETH 1.43+0.08** 140+0.07*** 1.35+0.10"* 50+0.04*** 178+ 0.10***
CHL 1.70 + 0.08** 1.73 +0.12* 1.52 + 0.03** 1.500.17** 1.80 £ 0.10**
CHH 1.28+0.08*** 1.37+0.19** 1.68+0.17*** K7 +0.14*** 160+ 0.16***
MEL 142 +0.14** 147 +0.11*** 158+0.11** 157 +0.12** 187 £ 0.07***
MEH 1.20 +£0.04*** 1.08 £0.06** 1.13+0.10*** 103 +0.06*** 1.48 + 0.09***
STD 1.03+0.08*** 113+0.11*** 1.28+0.03*** D0+0.12** 0.95 % 0.03***
Values shown are mean +SEM (n=6) P < 0.001,” P < 0.01 experimental groups were compared withtrcn
3 -
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Figure 1: Anti-inflammatory activity of leaf extracts
Table 2: Anti-inflammatory activity of stem extracts
Treatment Paw odema volumein ml
0min 30 min 60 min 120 min 180 min
Control 1.67 £0.15 1.80 + 0.04 2.10+0.10 2.59885 2.58 £ 0.06
PETL 1.98 £0.10 1.70£0.11 1.80 £0.07 1.876©0.1 1.90+0.04
PETH 1.47 £0.10*** 1.37 +£0.10** 1.30+0.10*** M7 +0.03*** 1.60 £ 0.10***
CHL 1.82 +0.10* 1.98 + 0.02* 1.55 + 0.04* 1.63 18* 1.73+0.12*
CHH 1.27 £0.07*** 127 +£0.19** 153 +0.15*** BKB3+0.15*** 150+ 0.17**
MEL 1.58 + 0.14** 1.92 + 0.04** 1.72 + 0.07** 1.480.12* 1.80 + 0.07**
MEH 1.27 £0.06*** 1.22+0.07*** 1.20+0.10"** 103 +0.06*** 1.38 + 0.06***
STD 1.03+0.08*** 1.13+0.11** 1.28+0.03** D0+0.12** 0.95 + 0.03***
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Figure2: Anti-inflammatory activity of stem extracts
Table 3: Anti-inflammatory activity of stem bark extracts
Treatment Paw odema volume in ml
0 min 30 min 60 min 120 min 180 min
Control 1.67 £0.15 1.80 +0.04 2.10 +0.10 2.5885 2.58 + 0.06
PETL 1.88 +0.10* 1.63 + 0.06* 1.60 +0.13* 1.70:08* 1.70 + 0.05*
PETH 1.58 £0.10*** 1.43+0.08** 1,13 +0.05*** B5+0.08*** 1.43+0.12**
CHL 1.72 + 0.14* 1.92 + 0.03** 1.55 + 0.04** 1.380.10** 1.62 + 0.08**
CHH 1.30 £ 0.07*** 1.16+0.13** 1.26+0.07*** 1B2+0.05** 122+0.11**
MEL 1.27 £0.06*** 158 +0.11** 148 +0.11*** 120 +0.04*** 1.50 £ 0.03***
MEH 1.27 £0.08*** 1.38£0.04** 1.32+0.08*** 102 + 0.05*** 1.23 + 0.06***
STD 1.03+0.08*** 1.13+0.11*** 1.28+0.03*** 20+0.12*** 0.95 + 0.03***
Values shown are mean +SEM (n=6) P < 0.001,” P < 0.01,” P < 0.05 experimental groups were compared wifitas
3
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Figure 3: Anti-inflammatory activity of stem bark extracts

CONCLUSION

Furthermore, the results of this study confirmed tiaditional uses claiming th& canescentaves, stem and
stem bark have significant anti-inflammatory adjiviHowever, to know the exact mechanism of actibmll the
extracts ofPterospermum canescefsther study with purified fractions is warrantédéence the anti-inflammatory
activity of Pterospermum canescereported here for the first time in Pharmaceuticéénce.
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