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ABSTRACT

Siddha system of medicine is one of the oldestaalesiistems of India existed separately in eamhet. Pooram is
one among the Panchasootham (five mercurial comgg)uwwhich is widely used in Siddha preparation. Tiegn
component of the Pooram is Mercury. The mercurehpound has been in use in Siddha since many entamd
it is identified and indicated for the treatmentrmény diseases in ancient Siddha literature. Thesgnt study was
undertaken to assess the in vivo evaluation of gest, antipyretic and anti-inflammatory potenti Siddha
formulation Natural and Synthetic Pooraparpamin eats. The analgesic activity were evaluated throtiggnmal
(Eddy’s hot plate test) and mechanical method (&g method) of pain induction in mice, whereasigyretic
activity by yeast induced pyrexia in rats. On tlieeo hand, anti-inflammatory activity evaluated dgrrageenan
and cotton pellet induced inflammation in rats. tiBthe test drug was administered orally at theedo§1.15 and
2.30 mg/kg, the activity was compared with a stasdaference drug Indomethacin 20 mg/Kg and Paracet
150mg/kg. The result obtained from the study cjed@eémonstrates that the Siddha formulations Natwuadl
Synthetic Pooraparpam has promising analgesic, -anfilikmmatory and antipyretic activity in testedimals.
Hence it was concluded that Pooraparpamis considi¢oebe one of the safe medicine for the clinicahagement
of fever, pain and inflammation associates medicalditions.

Key words. Pooraparpam,Analgesic, Anti-inflammatory, Antipyretic, Eddy’soh plate, Tail clip, Carrageenan,
Cotton pellet, Yeast.

INTRODUCTION

Siddha system has flourished well in India for maenturies. Although this system has declined terlgears, in
the wake of changing mode of life and modern meeicit continues to sustain its influence on thesea because
of its incomparable intrinsic merits. Siddha meaécican combat all types of diseases, especiallyctienic
diseases, which baffles and eludes even the mad@isticated medicine.

Medicinal ingredients in Siddha Vaidya are classifinto three main groups: Thavaram (medicinesvddrirom
plants), Jangamam (those derived from animals),Téradu (those derived from earth and organic tgxifbavaram
includes the thousands of whole plants and plaodymts [1].The National Siddha Formulary of Indistd more
than 10000 well practiced Siddha formulations dbgedrin Gunavagadam (Siddha pharmacology) [2].
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This system has enormous pharmacopoeia contairggtable, animal and mineral products. Mineral drsage
should be viewed before and after Bogar's peridt Sikldhars are well versed in using mineral dr{g]s Silver,
gold, zinc, copper and other metals which are effeenodern medicines are used as wonderful liféngadrugs
against infectious diseases for thousands of yeiineut any adverse effects [4].

Inflammation is a complex response intended to miie the effects of injury or infection, removeg tthamaged
tissue and generate new tissue. It accomplisheklityng, destroying or otherwise neutralizing thermful agents.
Inflammation is the reaction of vascularized tisste cell injury or death. It is characterized hg elaboration of
inflammatory mediators and the movement of fluid égukocytes from the vascular system into theaexéiscular
tissues [5,6].

Inflammation can be acute or chronic. Acute inflaation is the adaptive response that is triggerechdious
stimuli and conditions, such as infection and #s#jury and is of relatively short duration, lasgtifrom a few
minutes to several days. It is characterized by ekedation of fluid and plasma proteins and emigratof

leukocytes, predominantly neutrophils. Chronicaniimation is of a longer duration, lasting for dayyears and is
associated with the proliferation of blood vesseissue necrosis and fibrosis (scarring). Acute ahdonic

inflammation may co-exist, with episodes of acutammation being superimposed on chronic inflaniomaf7].

The purpose of Inflammation is to defend againgirious agent and start healing and repair of egutissue.
Inflammation brings together defense forces sucWBE, antibodies and other chemicals and also ringiore
nutrients and healing factors to the site of injuHowever, inflammation may also be potentially rhard

(Rheumatoid Arthritis, Lung fibrosis, Atheroscleigsetc). Anti—inflammatory drugs ideally contrdiet harmful
effect of inflammation without affecting its bengil effects [8].

Suram or Pyrexia is defined as an elevation of body teramre. It is a response due to tissue damage,
inflammation, malignancy or graft rejection. Cyto&s, interleukin, interferon and Tumor Necrosistéiag (TNF-

a) are formed in large amount under this conditimhich increase Prostaglandin E2 (PGE2) which in taggers
hypothalamus to elevate body temperature [9].

Pain is probably one of the most dreaded aspedtsflamation, cancer and other degenerative cardit Pain
management is one of the major concern for persweith incurable inflammatory disease. Pain is a
multidimensional experience that is essential fa maintenance and preservation of an individuadrns the
danger of bodily harm and alerts to trauma andynjlihe experience of pain has a distinctly ungeasharacter,
that is, an affective or motivational aspect theat be distinguished from its discriminative sensaspects and from
the long-term emotional experience of ‘sufferind0].

Mercury and its compounds are considered amongmtbst poisonous medicines in Modern scientific world
because of the various toxic effects produced byntiMercurial preparations were widely used in ndeedicine

in the past till the middle of the twentieth cegtuBut after the discovery of antibiotics and othdvancements in
the field of medicine, use of mercury as mediciraswo more in practice.

Pooramis one among the Panchasootham (five mercuriapooimds) which is widely used in Siddha preparation.
The main component of tHeooramis Mercury. Mercury is considered as Eesan irdisidpractice ie. Lord Siva
who performs all the three actions of Aakkal, K#agh & Azhiththal (Creation, Preservation & Destiion)
through his different incarnation. Mercury destraysost all the diseases of mankind. The mercadaipound has
been in use in Siddha since many centuifemramis identified and indicated for many diseasesnicient Siddha
Literatures.

Siddha system also has mentioned in detail aba&utakic effects of mercury and its compounds. Bwl$so has
explained in depth about the procedures for putiin and detoxification of the same. Moreoverpbefit is being
administered as a medicine, it undergoes a sefipgoesses which change the total physical andhida nature
of the medicine and make it a much safer one. Ahénwprescribed as per the dose, adjuvant and daras
mentioned in the texts, it is a completely safe iciad for the treatment of fever, pain managemerd also
effective in treating acute and chronic inflammatio

The main aim of the present investigation is toleat& the analgesic, antipyretic and anti-inflanomaefficacy of
Natural and SynthetiPooraparpanmby using standard pharmacological screening modetsce and rat.
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EXPERIMENTAL SECTION
Procurement and authentication of raw drugs
The drugs were appropriately collected from courtryg merchant shop, Chennai and were authentidaged
Department of Geology, V.O. Chidambaram Collegeicbuin, Tamil nadu, India.

Purification of Pooram

Pooram (raw) - 35gm
Vettrilai (Piper bettle) leaves - 8.75gm
Milagu (Piper nigram) - 8.75gm

Method of purification

Piper bettle leaves and Piper nigram seeds werndrtogether and made into a poultice. Then oee dif water
was taken in a mud pot and the poultice was miretthat waterPooran{raw) was covered with a piece of clean
dry cloth, so that it was not exposed outside. &m of the cloth was tied to a bamboo stick andgaaorizontally
over the opening of the mud pot. The raw dRagpramin cloth was suspended in the above water. Theelagas
constantly heated till water reduced by three fowitits volume. Finally the Pooram was taken oatrf the cloth,
washed with clean water and dried in sunlight [11].

Preparation of Pooraparpam
Preparation of the study drugs was carried ash@eGtMP guidelines of the Drugs and cosmetics a40 Ehd the
Rules 1945.

Materials and methods

Ingredients

1.Purified NaturalPooram/ SynthetidPooran{Calomel)

Preparation of study drug

Take 50 g of the purified naturBooramand put in thé&kalvam Ground for seven days continuously. Then collect
into the container. This was a study drug NatRB@braparpam

The above method of preparation was followed fartBgticPooram(Calomel).

Route of Administration: Oral

Dosage : 1/2 ulunduedai(32 milligram) to ulunduedai195 milligram)
Anubanam : KarumbuVellam(Cane sugar)

Duration of Treatment : Twice a day for seven days after morning and nigéal.
Study Approval

The experimental protocol was approved by The titgtinal Animal Ethics Committee of National Instié of
Siddha, Chennai, Tamil nadu, India.

Approval reference number- No.1248/AC/09/CPCSEA/-DEC -2013 /1- dated 05.12.2013

Experimental Animal

Healthy adult Swiss albino mice weighing betweer280g were used for the analgesic study and adhbiiha
Wistar rats weighing between 150-175 g were usedhi® anti-inflammatory and antipyretic study. eTanimals
were purchased from Laboratory Animal Medicine URRNUVAS, Chennai -600 051. The animals were hduse
in poly propylene cages and were kept in well Vatgd with 100% fresh air by air conditioning. A iRlight / dark
cycle was maintained. Room temperature was makdaietween 20 +°Z and relative humidity 40-65%. They
were provided with food (Nutrilab Rodent feed, Rnavanimal nutrition India Pvt Ltd, Bangalore) amaterad
libitum. All the animals were acclimatized to the laboratmondition of about 7 days prior to experimertati

Analgesic Activity
Analgesic activity of natural and synthefooraparpamwere evaluated in mice model by using two différen
methods
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1. Thermal method: Eddy’s hot plate test
2. Mechanical method: Tail clip method

Thermal method: Eddy’s hot plate test

Animals were divided in 6 groups of 6 animals eanH received
GROUP | :Distilled water (10ml/kg) (p.o)

GROUP |1 :Natural Pooraparpam 0.128 mg / kg b.w (p.o)

GROUP I11:Natural Pooraparpam 0.256 mg / kg b.w (p.0)

GROUP | V: Synthetic Pooraparpam 0.128 mg / kg b.w (p.o)
GROUP V :Synthetic Pooraparpam 0.256 mg / kg b.w (p.0)

GROUP VI:Standard drug Indomethacin 20 mg/Kg b.w(p.o)

Evaluation of analgesic activity of tioraparpamwas carried out by using hot plate method (Themmethod of
inducing pain). The mice were placed on a hot plaéntained at 55°C within the restrainer. The tieactime (in
sec) or latency period was determined as the takent for the rats to react to the thermal painidiirig their paws
or jumping. The reaction time was recorded before a 15, 30", 45", and 68' min after giving the study drugs.
The maximum reaction time was fixed af'4&c to prevent any injury to the tissues of the 2

The Maximum Possible Analgesia (MPA) was calculatedollows:
Reaction Time of Treatment — ResxcTime of Control

MPA = X 100
Cut off time (20 Sec) —deton time of Control

Mechanical method: Tail clip method

Animals were divided in 6 groups of 6 animals eanH received
GROUP | :Distilled water 10ml/kg (p.o)

GROUP |1 :Natural Pooraparpam0.128 mg / kg b.w (p.o)

GROUP I 11: Natural Pooraparpam0.256 mg / kg b.w (p.o)

GROUP | V: Synthetic Pooraparpam0.128 mg / kg b.w (p.o)
GROUP V :Synthetic Pooraparpam0.256 mg / kg b.w (p.o)

GROUP VI:Standard drug Indomethacin (20 mg/Kg b.w). (p.o0)

A metal artery clip was applied to root of the miai to induce pain. A sensitivity test was cadrimut and animals
that were not attempted to dislodge the clip withilf sec were discarded. The responsive mice werdeallod 6
groups of 6 animals each. The tail clip was app8&d min after oral administration of both Natural aByhthetic
Pooraparpam(0.128 & 0.256 mg/kg, per oral). Distilled wat&dnl/kg) was served as the control [13].Time taken
by mice to react to remove the clip in seconds feeémd 15,30" and 68" minutes after test drug administration
was calculated.

Antipyretic Activity
Yeast induced pyrexia

Animals were divided in 7 groups of 6 animals each

GROUP | : Distilled water 10ml/kg (p.0)

GROUP |1: Animals injected with yeast via subcutaneous tigaclOml/kg (s.c).

GROUP I11: Animals injected with yeast 10ml/kg (s.c) andtedawvith standard drug paracetamol 150mg/kg b.vwo)(p
GROUP I V: Animals injected with yeast 10ml/kg (s.c) andtedawvith Natural Pooraparpam 1.15 mg/ kg b.w (p.0)
GROUP V: Animals injected with yeast (10ml/kg (s.c) anatee with Natural Pooraparpam 2.30 / kg b.w (p.0)
GROUP VI: Animals injected with yeast (10ml/kg (s.c) andted with Synthetic Pooraparpam 1.15 mg / kg b.w)(p
GROUP VII: Animals injected with yeast (10ml/kg (s.c) andted with SyntheticPooraparpam 2.30 mg / kg b.@)(p.

Pyrexia was induced by subcutaneous injection o¥@@/v of Brewer’'s yeast (10ml/kg) in distilled veat Basal
rectal temperature was measured before injectiorea$t, by inserting digital clinical thermometera depth of 2
cm into the rectum. The rise in rectal temperatuas recorded 19 h after yeast injection. The arimaire given
drug treatment as above. Paracetamol 150 mg/kgviaw.used as the standard antipyretic drug. Restgderature
of animals was noted at regular intervals followthg respective treatments. The temperature wasureshat T,
2" and & h after drug administration [14].

Anti-Inflammatory Activity
Anti-inflammatory activity of Natural and SynthefRooraparpamwill be evaluated by acute and chronic phases of
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inflammation in rats.

1. Acute inflammatory model-Carrageenan induced pdema method in rats
2.Chronic inflammatory model -Cotton pellet induggdnuloma pouch model in rats.

Carrageenan induced paw edema method in rats

Animals were divided in 7 groups of 6 animals eanH received

GROUP | : Normal saline 10ml/kg (p.o) and injected with thllof 1% solution of carrageenan (s.c)

GROUP |1 :Anubanam only [KarumbuVellam (Cane sugar)] mixethwiater (p.o) and injected with 0.1 ml of 1% simintof carrageenan (s.c)
GROUP I1: Standard drug Indomethacin 20 mg/Kg b.w (p.o) afetted with 0.1 ml of 1% solution of carrageerfar)

GROUP | V:NaturalPooraparpam 1.15 mg/kg (p.o) and injectethwi.l ml of 1% solution of carrageenan (s.c)

GROUP V :Natural Pooraparpam2.30 mg/kg (p.o) and injectethwi.l ml of 1% solution of carrageenan (s.c)

GROUP VI: Synthetic Pooraparpam1.15 mg/kg (p.0) and injeetitd 0.1 ml of 1% solution of carrageenan (s.c)

GROUP VII: Synthetic Pooraparpam2.30 mg/kg (p.o) and injeetitd 0.1 ml of 1% solution of carrageenan (s.c)

Left paw of the rat was marked with ink at the lewé lateral malleolus. Basal paw volume was meagur
Plethysmographically by volume displacement methsidg Plethysmometer (UGO Basile 7140) by immersieg
paw till the level of lateral malleolus. The anisialere given drug treatment. One hour after theystrug
administration, the rats were challenged by a stamaous injection of 0.1 ml of 1% solution of cgeanan into the
sub plantar side of left hind paw. The paw volunaswneasured at 1,2,3,4 &' after challenge. The increase in
paw volume is calculated as percentage and compaitedthe basal volume. The difference of averaghies
between treated and carrageenan control groupdglaged for each time interval and evaluated stiaally [15].

The Inhibition was calculated using the formula

Percentage Edema Inhibition = [1- (V/ V)] x 100
Where \{ and \. were edema volume in the drug treated and cogtonlps respectively.

Cotton pellet induced granuloma pouch model in rats

Animals were divided in 7 groups of 6 animals each

GROUP | : Normal saline 10ml/kg (p.o)

GROUP |1:Anubanam only [KarumbuVellam (Cane sugar)] mixethwiater (p.o)
GROUP |11: Standard drug Indomethacin 20 mg/Kg b.w (p.o)

GROUP | V:Natural Pooraparpam 1.15mg/kg (p.0)

GROUP V :Natural Pooraparpam?2.30 mg/kg (p.o)

GROUP VI: Synthetic Pooraparpam 1.15 mg/kg (p.0)

GROUP VII: Synthetic Pooraparpam 2.30 mg/kg (p.o)

1 h after the first dosing of trial drugs, the aalswere anesthetized with Sodium Thiopentone 50 kggb.w and
10 mg of the sterile cotton pellet was inserted ioneach hind groin of rats by making small subgataus incision.
The incisions were sutured by sterile catgut. Theysl were given continuously for 8 days. After &8 day the
animals were sacrificed by excess anesthesia. dttencpellets were removed surgically. Pellets wsparated
from extraneous tissue and dried at 60until weight became constant. The net dry weigétafter subtracting the
initial weight of the cotton pelletwas determingthe average weights of the pellet of the controugras well as of
the test groups were calculated. The percent chahgiee granuloma weight relatively with vehiclent@! was
determined and statistically evaluated. The pesggninhibition increase in the cotton pellet wdsdated [16].

Percentage Inhibition = [Wc —Wt/ Wc] X 100

Wc — Weight of the granuloma of Control group
Wt - Weight of the granuloma of Test group

Statistical analysis

The statistical analysis was carried by one wayyaigof variance ANOVA (GRAPH PAD PRISM 5 computer
program). Results are expressed as +SEM. The daastatistically analyzed by ONE WAY ANOVA followdy
Dunnett’s multiple comparison test. Probability&tues < 0.05 were considered as significant.
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RESULTS

Effect of Natural and Synthetic Pooraparpam on Eddy’s hot plate test in mice

Analgesic effect of Natural and Syntheflooraparpamevaluated by using Eddy’s hot plate test. In whiehbasal
reaction time of Natural and SyntheRooraparpantreated groups were significantly increased whenpared the
control group. Similarly there was a significantrigase in the basal reaction time of mice treatigll standard drug
Indomethacin 20mg / kg b.w. The results were takdlén Table 1 and illustrated in Figure 01.

Table 1 : Effect of Natural and SyntheticPooraparpam on Eddy’s hot plate test in mice

Basal Reaction Time in Sec
Before After Treatment

Group Dose Treatment 15 min 30 min 45 min 60 min

P.L J P.L J P.L J P.L J P.L J

) 2.5% 3.8+ 2.1+ 3.8+ | 3.1+ | 43+ | 26+ | 51+ | 2.1+ 4+
I | Dis.water (10mlkg) 0.3 0.4 016 | 047 | 0.40 | 033 | 031 | 0.36 | 0.16 | 0.25
I Natural Pooraparpam0.128 mg / kg| 2.2+ 5.7+ 4.4+ 7.08+| 53+ | 8.2+ | 7.35+| 10.1+| 9.3+ | 11.4+
b.w 0.07 0.10 0.14* 0.10 | 0.13* | 0.06* | 0.08* | 0.10 | 0.10* | 0.11*
" Natural Pooraparpam ®56 mg / kg| 2.2+ 5.6+ 5.2+ 7.8t | 6.4+ | 10+ 8.3+ | 11.4+| 10.7+ | 12.0¢
b.w 0.10 0.10 0.13* 0.07* | 0.17* | 0.08* | 0.11* | 0.11* | 0.09* | 0.10*
v Synthetic Pooraparpam0.128 mg /| 2.3+ 5.3+ 3.2+ 6.3t | 43+ | 74+ | 6.3+ | 85+ | 8.2+ | 9.4+
kg b.w 0.05 0.11 0.11* 0.06* | 0.13* | 0.11* | 0.12* | 0.08* | 0.08* | 0.11*
v Synthetic Pooraparpam0.256 mg /| 2.4+ 6.2+ 3.9+ 6.9+ | 5.0+ | 7.8+ | 7.1+ | 86+ | 8.9+ | 9.7+
kg b.w 0.0¢ 0.0¢ 0.02* 0.05* | 0.04* | 0.01* | 0.06* | 0.05* | 0.01* | 0.04*
Vi Indomethacin 20mg/kg b.w 2.2+ 5.7+ 6.5+ 9.4+ | 83t | 11t 10+ | 13.4+ | 12.4+ | 14.3%
0.10 0.15 0.13* 0.10* | 0.11* | 0.13* | 0.15* | 0.13* | 0.14* | 0.13*

P.L — Paw Licking , J- Jump
* Values are expressed as mean + SEM (n = 6) and ané in sec.
¢ Symbols represent statistical significance: *p<Q.0%9<0.01, ***p<0.001.
* One way ANOVA followed by Dunnett’s test.
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Figure 01: Effect of Natural and SyntheticPooraparpam on Eddy’s hot plate test in mice

Percentage protection of Natural and Syntheti®ooraparpam on Eddy’s hot plate test in mice

The results obtained from the study showed thatrimethacin treated group exerted maximum 63.37 9biiidn in
Eddy’s hot plate at the dose of 2@ / kg, whereas mice treated with NatB@draparpanexhibit 46.37 and 50.12
% inhibition at the dose of 0.128 and 0.256mg / Kgmilarly mice treated with Synthetieooraparpanexhibit
34.06 and 36.04% inhibition at the dose of 0.128 @256mg / kg respectively. The results were tiledl in Table
2 and illustrated in Figure 02.
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Table 2: Percentage protection of Natural and Syntétic Pooraparpam on Eddy’s hot plate

30 min

15 min

45 min

60 min

Figure 02: Percentage protection of Natural and Sythetic Pooraparpam on Eddy’s hot plate

Effect of Natural and Synthetic Pooraparpam on Tail clip test in mice
The effect of Natural and Synthefooraparpanon mechanical method of inducing nociceptive paimice was
determined using the tail clip method. The reshtamed from the study showed that there is a Bagmit increase
in reaction time of mice treated with Natural anghtBetic Pooraparpamat the dose of 0.128 and 0.256mg / kg
respectively when compared to the control groupnats. Similarly mice treated with standard drugdmethacin
has shown maximum reaction time at the dose of 20kagn clip removal time when compare to the coingroup.
The results are tabulated in Table 3 and illustrate=igure 03.

Table 3: Effect of Natural and SyntheticPooraparpam on Tail clip Method

Time taken to react to remove the clip in Sec
Group Dose Before Treatment After Treatment
15Min 30 Min 60 Min
| Dis.water (10ml/kg) 1.18+0.06 1.08+0.07 1.05+0.05 .03%#0.09
1l NaturalPooraparpaml.28 mg / kg b.w 1.31+0.03 1.63+0.06 2.25+008* 0&0.07*
11} NaturalPooraparpan2.56 mg / kg b.w 1.40+0.05 2.48+0.1371* 3.25+0.09t*4.15+0.13**
W SyntheticPooraparpaml.28 mg / kg b.wj| 1.25+0.04 1.53+0.06[ 1.93+0.04* .332+0.08*
Vv SyntheticPooraparpan2.56 mg / kg b.w 1.35+0.05 1.93+0.06F  2.56+0.06* .1(B-0.07*
VI Indomethacin 20mg/kg b 1.38+0.0° 3.41+0.10* | 4.90+0.18* | 6.25+0.11*

» Values are expressed as mean + SEM (n = 6) and ané in sec.
+ Symbols represent statistical significance: *p<Q.0%<0.01, ***p<0.001.
¢ One way ANOVA followed by Dunnett’s test
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Figure 03: Effect of Natural and SyntheticPooraparpam on Tail clip Method

Effect of Natural and Synthetic Pooraparpam on Yeast induced pyrexia in rats

Antipyretic activity of Natural and Syntheti®ooraparpamvere evaluated using Brewer's yeast-induced
hyperpyrexia in rats. The results obtained from shely showed that there was significant increasthé body
temperature of rats injected only with Brewer'ssteghen compared to control group animals.

Rats treated with the standard drug Paracetamd 1fig/kg) has shown maximum reduction in rectal terature
during 4 "hour after injection of Brewer's yeast. Similar idewas observed in rats treated withNatural and
SyntheticPooraparpamat the dose of 1.15 and 2.30mg/kg respectivelymdoenpared to the positive control group
animals. The results are tabulated in Table 4 Bunstriated in Figure 04.

Table 4: Effect of Natural and SyntheticPooraparpam on Yeast induced pyrexia

. Rectal Temperature in°F after 18hrs of Yeast
Initial P
Rectal Injection
Group Treatment Temp CF) (Mean+ SEM)
Oh 1h 2h 3h 4h
) 98+ 97.67+ | 97.95+ | 98.62+ | 97.33t 98.08+
|| Dis. Water 10mikg 0.25 0.42 0.2 0.42 0.55 0.30
I Brewer's yeast 10mi/kg 98+ 100.5+ 101.5+ 101.7+ 102.3+ 102.8+
0.36* 0.40* 0.20* 0.21* 0.21* 0.32*
, 98.33+ 99.42+ | 99.65+ | 99.13+ | 98.73% 98.27+
I Paracetamol 150mg/kg b.w + Brewer’s yeast 10ml/kg 0.08* 0.12% 0.15* 0.08"* 0.07* 0.14*
v Natural Pooraparpam1.15mg/kg + Brewer's yeast 97.82+ 99.25+ 100.2+ 99.85+ 98.98+ 98.48+
10ml/kg 0.32* 0.19* 0.20* 0.16* 0.17* 0.16*
v Natural Pooraparpam?2.30 mg/kg + Brewer's yeast 98.53+ 99.72+ 99.93+ 99.58+ 99.0+ 98.53+
10ml/kg 0.09* 0.08* 0.06* 0.05* 0.09* 0.07*
i SyntheticPooraparpaml.15mg/kg+ 98.03+ 99.30+ 99.58+ 99.03+ 98.90+ 98.25+
Brewer’s yeast 10ml/kg 0.13* 0.08* 0.15* 0.20* 0.10* 0.17*
Vi SyntheticPooraparpan?.30 mg/kg+ 98.32+ 99.40+ 99.73+ 99.28+ 98.82+ 98.32+
Brewer’s yeast 10ml/kg 0.09* 0.11* 0.81* 0.16* 0.10* 0.11*

® Values are expressed as mean + SEM (n = 6) and andt in sec.
® Symbols represent statistical significance: *p<Q.0%<0.01, ***p<0.001.
* One way ANOVA followed by Dunnett’s test
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Figure 04:Effect of Natural and SyntheticPooraparpam on Yeast induced pyrexia

Effect of Natural and Synthetic Pooraparpam on carrangeenan induced paw edema in rats

Anti-inflammatory activity of Natural and SynthetRooraparpamvere evaluated using acute inflammatory model
such as carrangeenan induced paw edema in ratsresbls obtained from the study shows that theas &
significant increase in the paw volume of ratsétge with 0.1 ml of 1% solution of carrageenan.

Rats treated with Natural and Synthé®moraparpanhas shown a significant reduction in paw volumthatdose of
1.15 and 2.30mg / kg respectively which is samethag of reduction volume exhibited by standard drug
Indomethacin (20 mg / kg). It was further obsertteat vehicle control group also exhibited very miali level of
reduction in paw volume af4and %' hour of the experiment. The results are tabulatebable 5 and illustrated in
Figure 05.

Table 5: Effect of Natural and SyntheticPooraparpam on carrageenan induced paw edema

Increase in paw volumes [PV] (mL)

Treatment

Group 1lh 2h 3h 4h 5h
Normal Saline 10ml/kg+0.1 ml of 1% solution of " . " L "
| carrageenan 1.33+0.06 1.86+0.04 2.3+0.09 2.86+0.07* 3.43+9*0
1l Cane Sugar +0.1 ml of 1% solution of carrageenan 16+D.03* | 1.61+0.04* 2.06+0.10*| 2.71+0.07F 3.16+0*0

Indomethacin 20 mg/Kg b.w + 0.1 ml of 1% solutioh

0 * * * I* i
carrageenan 0.51+0.06 0.9£0.07 1.03+0.04 0.68+0.07* 0.36+8*0

5 -
NaturalPooraparpaml.15mg/kg + 0.1 ml of 1% solut|010.8310108* 1 46+0.04* 17840064 158:00d* 1.26a8*

v of carrageenan
NaturalPooraparpam2.30 mg/kg +0.1 ml of 1% solutiop " " . L
\% of carrageenan 0.61+0.05 1.5+0.07 1.8+0.04 1.61+0.05F 0.56+0%02
SyntheticPooraparpaml.15mg/kg + 0.1 ml of 1% solution " " L L
VI of carrageenan 0.9+0.03 1.383+0.06*| 1.767+0.08 1.5+0.03 1.15a86*
i 0,
vii | Synthetic Pooraparpam 2.30 mglkg + 0.1 ml of 1% ¢ 76,004+ | 121:003*| 15:0.05%| 1.43t0.04 0.93:0%0

solution of carrageenan

® Values are expressed as mean + SEM (n = 6) and ané in ml.
® Symbols represent statistical significance: *p<Q.0%<0.01, ***p<0.001.
® One way ANOVA followed by Dunnett’s test
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Figure 05: Effect of Natural and SyntheticPooraparpam on carrageenan induced paw edema

Percentage inhibition of Paw edema by Natural andy$thetic Pooraparpam

The result obtained from the study shows that inethiaicin treated group exerted maximum 89.31 % itidibin
carrangeenan induced paw edema at the dosern§2@, whereas oral treatment of rat with Nat@abraparpam
exhibit 63.09 and 83.49 % inhibition at the do$d.45 and 2.30mg / kg respectively. Similarly ratsated with
SyntheticPooraparpamexhibit 66.5 and 72.81 % inhibition at the doseldf5 and 2.30mg / kg respectively. The
results are tabulated in Table 6 and illustrateBligure 06.

Table 6: Percentage inhibition of Paw edema by Natal and Synthetic Pooraparpam on Carrageenan induced paw edema

Group Dose % inhibition of Paw edema
[ Normal Saline 10ml/kg+0.1 ml of 1% solution of Gageenan -
Il Cane Sugar +0.1 ml of 1% solution of carrageenan 74 7.
1] Indomethacin 20 mg/Kg b.w + 0.1 ml of 1% solutidrcarrageenan 89.31
IV NaturalPooraparpaml.15mg/kg + 0.1 ml of 1% solution of carrageenan 63.09
V NaturalPooraparpan 2.530 mg/kg +0.1 ml of 1% solution of carragee¢ 83.4¢
VI SyntheticPooraparpamil.15mg/kg + 0.1 ml of 1% solution of carrageenan 66.5
VIl SyntheticPooraparpan?.30 mg/kg +0.1 ml of 1% solution of carrageenan 2.87
— 1004
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Figure 06: Percentage inhibition of Paw edema by Naral and Synthetic Pooraparpam on Carrageenan induced paw edema

Effect of Natural and Synthetic Pooraparpam on Cotton pellet induced granuloma in rats

Anti-inflammatory activity of Natural and Synthetieooraparpamvere evaluated using chronic inflammatory
model such as cotton pellet induced granulomats fiche results obtained from the study revealatittiere was a
significant increase in the weight of the granuloama high level of granular formation on surgicatision of
cotton pellet in sub plantar region of rats.

Treatment with Natural and Synthefooraparpamexhibited dose dependent inhibition of granulanfation at
the dose of 1.15 and 2.30 mg / kg respectively. \édmerats treated with standard drug Indometha&¢€inr(g / kg)

exerts highest level of reduction in the weightofton pellet when compared to positive controlugroThe results
are tabulated in Table 7 and illustrated in Figife
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Table 7: Effect of Natural and SyntheticPooraparpam on Cotton pellet induced granuloma

Percentage inhibition of Granuloma by Natural and $§nthetic Pooraparpam

Standard drug Indomethacin (20 mg / kg) exhibited highest 56.06% inhibition on cotton pellet ineldic
granuloma in rats. NatuRboraparpamexhibited dose dependent percentage inhibitiod72@&nd 32.72 % on
granuloma formation at both the dose level of Jahl 2.30 mg / kg respectively. Similarly oral adistiration of
rats with Syntheti®ooraparpamexerts percentage inhibition 15.35 and 27.03 %granuloma at dose level of dose

Weight of the Granuloma in mg
Group Treatment and Dose Wet Weight Dry Weight
| Normal Saline 10ml/kg + Surgical Incision of Cotteallet 165.7+1.43* 87.17+1.66*
Il Cane Sugar + Surgical Incision of Cotton Pellet .358.16 87.67+4.5
1] Indomethacin 20 mg/Kg b+ Surgical Incision of Cotton Pel 85.33+£1.18* 50.83+1.74*
[\ NaturalPooraparpaml.15mg/kg + Surgical Incision of Cotton Pellet 312+1.28* 61.33+1.82*
i NaturalPooraparpam?2.30 mg/kg + Surgical Incision of Cotton Pellet  08%1.80* 55.17+1.30*
VI SyntheticPooraparpaml.15mg/kg+ Surgical Incision of Cotton Pellet 1331.83* 64.83+2.42*
Vil SyntheticPooraparpan?.30 mg/kg+ Surgical Incision of Cotton Pellet 1By .33* 58+3.08*
® Values are expressed as mean + SEM ( n=6) and ané in mg.
® Symbols represent statistical significance: *p<Q.0%<0.01, ***p<0.001.
® One way ANOVA followed by Dunnett’s test
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Figure 07: Effect of Natural and SyntheticPooraparpam on Cotton pellet induced granuloma

of 1.15 and 2.30 mg / kg respectively. The resadéstabulated in Table 8 and illustrated in Fidd8e

Table 8: Percentage inhibition of Granuloma by Natwal and Synthetic Pooraparpam on

Cotton pellet induced granuloma

Group Treatment and Dose % inhibition of Granuloma

| Normal Saline 10ml/kg +Surgical Incision of Cotteallet -

1l Cane Sugar + Surgical Incision of Cotton Pellet 0%0.

Il Indomethacin 20 mg/Kg b.w+Surgical Incision of @otPellet 56.06

[\ NaturalPooraparpaml.15mg/kg +Surgical Incision of Cotton Pellet 0.

Vv NaturalPooraparpan?.30 mg/kg ++Surgical Incision of Cotton Pellet 2R

) SyntheticPooraparpaml.15mg/kg++Surgical Incision of Cotton Pellet 5.3

Vil SyntheticPooraparpam?.30 mg/kg++Surgical Incision of Cotton Pellet 3.
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Figure 08: Percentage inhibition of Granuloma by Né&ural and Synthetic Pooraparpam on Cotton pellet induced granuloma.

DISCUSSION

Siddha medicines formulated based on the anciedit \igerature are being increasingly utilized tedt a wide
variety of clinical diseases, though relativelylditknowledge about their mode of action. Painrisuapleasant
sensory and emotional experience associated witlalaand potential tissue damage. Pain is prodimedhe
excitation of nociceptors or their afferent freeveeendings. There are two types of pain, fast paith slow pain,
mediated through A-delta nerve fibers and C-neityer$ nociception is the mechanism, whereby noxpargpheral
stimuli are transmitted to the central nervous eystNociceptive fibers terminate in the superfidalers of the
dorsal horn, forming synaptic connections with sraission neurons running to the thalamus. Nociecsptlease
glutamate, substané®(SP) contributing to neurogenic inflammation [1¥hermal nociception model was used to
evaluate the central mechanism of analgesic agtivitich is known to elevate the pain threshold aéartowards
heat [18].

The result obtained from Eddy’'s hot plate test iicareveals that basal reaction time of Natural Sgdthetic
Pooraparpamtreated groups were significantly increased whempared the control group. Similarly there was a
significant increase in the basal reaction timemni¢e treated with standard drug Indomethacin 20/rkg b.w.
Indomethacin treated group exerted maximum 63.3inBibition in Eddy's hot plate at the dose of 2ty / kg,
whereas mice treated with NatuRdboraparpamexhibit 46.37 and 50.12 % inhibition at the do$e&0d28 and
0.256 mg / kg respectively. Similarly mice treateith SyntheticPooraparpamexhibit 34.06 and 36.04% inhibition
at the dose of 0.128 and 0.256 mg / kg respectiv@yytheticPooraparpamoffers less percentage protection
against thermal method of nociception in Eddy'sgate test when compared to NatUPaloraparpam

The brain and spinal cord play an important rolegntral pain mechanism. The dorsal part of theadmiord is rich
with substancd’(SP), endogenous opioids, somatostatine and othdsitory hormones which are the targets of
pain and inflammation [19]. It is also establistbdt tail clip, tail flick and tail immersion modehre the well-
established methods for measuring the central as@l@ffects of drugs through opoid receptor [20].

The result obtained from mechanical tail clip tesiice revealed thatt here was a significant iaseein reaction
time of mice treated with Natural and Synthefiooraparpamat the dose of 0.128 and 0.256 mg / kg when
compared to the control group animals. Similarlycenitreated with standard drug Indomethacin has show
maximum reaction time at the dose of 20 mg / kglii{p removal time when compare to the control groNatural
Pooraparpamshown significantly increased reaction time inpcliemoval test when compared to Synthetic
Pooraparpam

Fever is a surrogate marker for disease activitynany infectious and inflammatory disorders. Acdaogdto the
classical view, the genesis of fever is inducedirtflammatory mediators (i.e., cytokines, namelyentgukin-1,
interleukin-6, tumor necrosis factor and otherst hre predominantly released by activated pergdhononuclear
phagocytes and other immune cells [21,22]. Dueh® fact that direct access of the large hydroptalitokine
proteins to the temperature-controlling brain stnces within the pre-optic anterior hypothalami©@H) areas is
prevented by the blood-brain barrier, the mechasidescribed below have been suggested for prodpgirexia.

Fever is tightly regulated by the immune respomstammatory stimuli triggering the generation afogpyretic
messages provoke the release of endogenous atitpyubstances [23]. Prostaglandin E2 (PGE2) ishegized
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from arachidonic acid, which is released from amlémbrane lipid by phospholipase. Arachidonic add i
metabolized by two isoforms of the cyclooxygena€®©X) enzyme, COX-1 and COX-2. COX-1 usually is
expressed constitutively and generates prostanmigsrtant for housekeeping functions supporting bostasis.
COX-2, on the other hand, is inducible by inflamamgtsignals such as the pyrogenic cytokines, ILTINF and
IL-6 as well as bacterial lipopolysaccharide. Maejls, including synoviocytes, macrophages, endiatheells and
chondrocytes have the capacity to rapidly up-regutliae expression of the COX-2 during inflammatjad]. The
most likely cell type in the central nervous systesponsible for producing PGE?2 is the micro vescahdothelial
cell, which expresses COX-2 exuberantly after stres

The results obtained from the anti-pyretic studgveh that there was significant increase in the tedyperature of
rats injected only with Brewer’'s yeast when comgat@ control group animal. Rats treated with stadddrug
Paracetamol (150 mg / kg) has shown maximum regludti rectal temperature during fourth hour aftgedétion of
Brewer’s yeast. Similar trend was observed in taated with Natural and Synthefooraparpamat the dose of
1.15 and 2.30mg / kg when compared to the postgrol group animals. SynthetRooraparpamhas shown
significant reduction in rectal temperature of iatyeast induced pyrexia when compared to Nafoalraparpam

An effective febrifuge like Natural and SynthefRmoraparpammight interrupt pyrexogenesis at any step that
connects peripheral inflammation with the centralduction of PGE2.

The carrageenan — induced paw edema is a protfbypbe exudative phase of acute inflammatory ¢ffe¢he

development of edema in the rat paw after the figeof carrageenan has been described as a bipéasint [25].

The initial phase which starts immediately aftge@tion and reduces within one hour, is attributethe release of
histamine and serotonin, while the second phase&vefling which begins at one and remains througketthours, is
due to the release of prostaglandin — like subs&{i5].

The anti-inflammatory property of Natural and Sygitb Pooraparpamwas studied using carrageenan induced paw
edema method for acute inflammatory activity irsrathe results obtained from the study shows thetetwas a
significant increase in the paw volume of ratsdtgel with 0.1 ml of 1% solution of carrageenan.sRetated with
Natural and SynthetiPooraparpamas shown a significant reduction in paw volumé¢hatdose of 1.15 and 2.30
mg / kg which is same as that of reduction volumieitdted by standard drug Indomethacin (20 mg / kpyas
further observed that vehicle control group alshilsited very minimal level of reduction in paw vate at 4 and

5" hour of the experiment. Indomethacin treated gremprted maximum 89.31 % inhibition in carrangeenan
induced paw edema at the dose of 20 mg / kg, whesea treatment of rat with NaturBlooraparpamexhibits
63.09 and 83.49 % inhibition at the dose of 1.1& 2130 mg / kg respectively. Similarly rats treatdth Synthetic
Pooraparpamexhibit 66.5 and 72.81 % inhibition at the doseldf5 and 2.30 mg / kg respectively. Natural
Pooraparpamoffers significantly higher level of percentagefection against carrangeenan induced paw edema
when compared to SynthefRooraparpam

The cotton pellet granuloma in rat is an excellemtonic inflammatory model that was selected toestigate
chronic inflammation (the proliferative phase).lémimatory response like extravasations, formatibgranuloma
and various biochemical exudates due to cottorepetin be readily detected through this techni@m. [The
results obtained from the study revealed that thex® a significant increase in the weight of thengfoma and high
level of granular formation on surgical incisionaatton pellet in sub plantar region of rats. Timeet with Natural
and Synthetid®®ooraparpamexhibited dose dependent inhibition of granulamfation at the dose of 1.15 and 2.30
mg / kg. Whereas rats treated with standard drdgrivethacin (20 mg / Kg) exerts highest level ofuctthn in the
weight of cotton pellet when compared to positivanteol group. Standard drug Indomethacin (20 mgg) K
exhibited highest 56.06% inhibition on cotton peileduced granuloma in rats. Natuboraparpamexhibited
dose dependent percentage inhibition 20.57 and232dn granuloma formation at both the dose levalasfe of
1.15 and 2.30 mg / kg respectively. Similarly oealministration of rats with Synthetieooraparpamexerts
percentage inhibition 15.35 and 27.03 % on granalamndose level of dose of 1.15 and 2.30 mg / kpeetively.
Natural Pooraparpamoffers significantly higher level of percentageotection against cotton pellet induced
granuloma when compared to Synth&aoraparpam.
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CONCLUSION

In the present research work traditional Siddhanfdation Natural and SynthetRooraparpanmwere selected and
investigated for its pharmacological activity agaianalgesic, anti-inflammatory and antipyretidwdist in standard
animal models.

From the result analysis of the present work it wascluded that the Siddha formulations Natural Sgdthetic
Pooraparpam has promising analgesic, anti-inflammatory andipgnétic activity in tested animals. While
comparing the efficacy of the Natural and Synth&oraparpann pharmacological screening it was concluded
that the drugPooraparpamprepared from natural source has shown signifigamngher level of activity when
compared to Synthetleooraparpam

Pooraparpamis a potent and very safe Siddha formulation, fieany diseases likéduppu SoolglLumbar
spondilitis), Suram(Fever),Mega noigal(Venereal diseaseseel vatham(Osteo arthritis) an&irangu(Scabies).
Clinical studies in sustained human participantslmadone to establish the safety and efficacyéurt
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