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ABSTRACT

This study assesses the antinociceptive and difdirimatory activities of Galphimia glauca stem nagibl extract
in mice and rats. Thenethanol extract of Galphimia glauca stem was pregaand evaluated for in-vivo
antinociceptive effect and anti-inflammatory prapes in Swiss albino mice and Wistar albino ratse Hose range
of 100, 200 and 400 mg/kg b.w was administeredyofat one day for assessing antinociceptive aneselays for
anti-inflammatory activity respectively. Further peximental studies were conducted for determinihg t
involvement of central and peripheral receptor aot in the antinociceptive activity of the extrdmt pre-
challenging it with naloxone and acetic acid regpedy. The in-vivo anti-inflammatory studies wexenducted
using carrageenan induced rat paw edema model atidrc pellet granuloma test. The tfof the extract was
found to be > 2000 mg/kg b.w. The stem methanch&xat 400 mg/kg dose exhibited significant{®.001) and
dose-dependent antinociceptive and anti-inflammatarctivity. It also exhibited central and periphkra
antinociceptive actions when treated with naloxand acetic acid respectively. The results reve#hed the stem
methanol extract has more potential in terms ofrantticeptive and anti-inflammatory properties.
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INTRODUCTION

The importance of medicinal plants is recognized documented well by research scholars since anhistory.
Apart from the social benefits much attention hasrbgiven to the plants of medicinal significandest of the
people in the developing nations believe in altéveasystem of medicine which uses medicinal pldatstheir
primary health care. Due to the continuously insitegd demand for medicinal plants, many herbal mesea
institutes/centers across the globe are engagerksearch, documentation and developing databasetheon
medicinal plants helping the scientific communityhe plantGalphimia glauca(GG) is a native of Mexico, which
has since been introduced in India.

Galphimia glaucais a dry habitat shrub which can be found disteduacross South India belonging to the family
of Malpighiaceae [1, 2]. It is commonly known aSdlderonaamarilld and “Florestrelld’ in Spanish [3]. A tea
made from the yellow leaves of the plant is usedet®ve coronary pain as well as for soothing rtieeves. The
plant is used to bring down the fever, to help worirelabor and it is also used as an emollientifiguries. The
ethyl acetate extract of the plant was found teehaide usage in the treatment of asthma and atie(gi.
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Hussein et al., 2013 reported the isolation ofog&l and caffeoylqunic acids fromalphimia glaucausing pure
zirconium silicate and bismuth citrate powders @bants inside micro spin columns [4]. Sharma etpbrted the
DNA Barcoding and metabolic profiling of the Mexitaedative and anxiolytic pla@alphimia glaucal5, 6].

Behavioral, Pharmaco-toxicological and genotoxitégts were evaluated on standardized extractSatfhimia
glaucaby Santamaria et al., 2007 [7].

Traditionally Galphimia glauca(GG) is used to relieve various forms of pain. fEherere no references reporting
the use of GG in the treatment of pain and inflationa Hence the present investigation is carriedtoexplore the
beneficial effects of plant GG in assessing tha paid inflammation usinim-vivo models.

EXPERIMENTAL SECTION

Collection of Plant Material and its identification

The shrub GG was cultivated in the lawn existinghia School of Pharmacy, Anurag Group of InstitugioGG
stems were collected in the time of September, 2008 plant was identified and authenticated byptaxist, Dr.
E. Narsimha Murthy, Satavahana University, Karinaradelangana state, India. A voucher copy is stovith the
reference number No.333, in the Department of Paaognosy and Phytochemistry, School of Pharmacy.

Extraction

GG stems were collected, dried in the shade andlped coarsely. 100 g of stem powder was subjeot&dxhlet
extraction using 500 ml of methanol. The extracs wallected and then concentrated to dryness amddstThe
yield obtained from GG stem methanol extract (GG$MESs 18 %.

Animals

Swiss albino mice of 6 to 8 weeks of age with 2245 g of either sex and Wistar albino rats oftd44 weeks of
age with 234 + 24.8 g of either sex were used. Rtsd&ere acclimatized for seven days to the laboyat
conditions. The animals were retained in 12 hagintidark cycles at 22 + 2 °C with 60 to 70 % refathumidity.
Entire pharmacological studies were carried outdoamy using six animals of either sex in each grolpe
experimental protocol was approved by the Instindl Animal Ethics Committee of the institute (IAEGchool of
Pharmacy, Anurag Group of Institutions (the applonvenber: I/IAEC/LCP/032/2013/SM-35).

Chemicals and Drugs

All the chemicals used were supplied from SD Firee@icals, India. Morphine was purchased from Traika
Pharmaceuticals Inc. Gujarat, India. Carrageenas gvocured from Sigma-Aldrich, USA. Diclofenac ismd and
Naloxone drugs were collected from Novartis Indie. land Samarth Pharma Inc. respectively as gifptes.

Acute Toxicity Studies

According to The Organization for Economic Co-opieraand Development (OECD) guidelines, 423-2d tacu
oral toxicity studies were conducted [8].

Phytochemical Screening
Phytochemical screening of th®. glauca stem methanol extract (GGSME) was carried out gustandard
procedures [9, 10].

Antinociceptive activity

Thermal Stimulus Model

The mice were placed on a hot plate (V. J Instrisjdndia) which was set at a fixed temperatur&®f+ 1°C.
Mice were distributed randomly into VII groups (n6F and the pre-treatment response time (withdrgutiveir
paws) for each mouse was recorded. One hour atitand 30 minutes after intraperitoneal adminisirathe post-
treatment response was recorded with interval®p68 and 90 minutes respectively [11].

Group | received distilled water [10 ml/kg, bodyigi (b. w.), per oral (p. 0.)].

Group Il was treated with morphine [10 mg/kg, biwtraperitoneally (i. p)].

Group IlI-V was treated with GGSME [100, 200 and40g/kg, b.w., respectively, (p.0)].

Investigation of Opioid Receptors Involvement ie thnti-nociceptive activity of the Extract

The GGSME with a dose of 400 mg/kg given orally waamined for this study. Specifically, two grougdsmice

(n = 6) “i.e.”; Group VI & Group VIl were pre-chahged intraperitoneally with naloxone (5 mg/kg)mih prior to
the administration of morphine (10 mg/kg; i.p.) asral administration of GGSME (400 mg/kg) respeaiv The
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reaction time was recorded before and after thatrtrent as per the procedure mentioned in Thermalugts
Model [12, 13].

Chemical Stimulus Model

Formalin Test

Mice (s) used for this study were abstained froodf overnight and were used for assessing the claéstimulus
induced pain (Formalin). Groups | to V were treatedording to the procedure of the Thermal Stimbidlel
Group VI received diclofenac sodium (20 mg/kg;)i.which served as a standard drug. After thirty utés of
standard drug administration and 60 minutes afeatient with extracts, formalin (20 pl of 2.5%utmn) was
injected into the right hind paw of each animal@uthneously. Individual animal was observed fongasponses
in early (0-5 min) phase and in the late phase3@Bain) respectively. The time (sec) spent fomigitor licking the
hind paw was observed and recorded [14, 15].

Reaction time [ Control group | — Reaction time [ Treated grou
Inhibition (%) = [ = & ,p] [ group ] X 100
eaction time [ Control group ]

Writhing Test

The animals used for the study were grouped intogvbups (n = 6) and kept on a fast overnight. §haup |
received water (10 ml/kg), group Il received Dielodc sodium (20 mg/kg; i.p.), whereas group IIVtoeceived
the GG extract treatment in accordance with thecgutore of the Thermal Stimulus Model. After 30 naifh
drug/extract administration, all the animals weeated intraperitoneally with 0.7 % acetic acid (dlkg) and the
numbers of writhing’s were recorded for a duratd30 min [16, 17].

Inhibition (%) = Number of writhes [Control group] — Number of writhes [Treated group] ¥ 100
nhibiion ) = Number of writhes [Control group]

Investigation of Peripheral Receptors Involvemarthie Anti-nociceptive activity of the plant exttac

Separately, two groups of mice (n = 6), Group VHa&roup VIl were pre-challenged intraperitonealljthw
naloxone (5 mg/kg,) 15 min prior to the i.p. adrsfration of diclofenac sodium (20 mg/kg) and oihinistration
of GGSME (400 mg/kg) respectively. 30 min latee #mimals were subjected to writhing test and ¢sellts were
recorded [12].

Mechanical stimulus model

Haffner’s Tail Clip Method

The Wistar albino rats used in this study wereesoed initially for inducing pain at the root of ttal by applying a
metal artery clip. Animals were grouped into V ggeyn = 6) and pre-treatment response time foriddal animal
was recorded. Groups | to V were treated accorttirige procedure of the Thermal Stimulus Model.

After one hour of oral and 30 min of i.p. admirggton of the plant extracts and standard drugstiree procedure
was used for recording the post-treatment respimee[18].

L [Post treatment latency] — [Pre treatment latency]
Inhibition (%) = , X100
[Cut off time — Pre treatment latency]

Anti-inflammatory activity

Carrageenan Induced Paw Edema Model

The carrageenan induced paw edema test was peddrased on the method described by Laupattarakesain
2006 [19, 20]. The rats used in this study wereugea into V groups (n = 6). The group | receivedend10
ml/kg), Group Il was treated with saline for initeeven days and with diclofenac sodium (20 mgikg) on the
day of treatment. Groups Il to V were treated vatipropriate doses of stem methanol extract fogrseensecutive
days, as mentioned in the procedure of the The&tialulus Model. The rats were kept on fast overnigid on the
eighth day “i.e.”; one hour after the administratiof diclofenac sodium and the stem methanol ekvawarying
doses, the rat paw edema was induced to all thepgrby injecting carrageenan (0.1 ml, 1% w/v inngglinto a
sub plantar region of right hind paw. The changthaénpaw volume was recorded immediately at diffemetervals
of time (£, 2" 3% and 4" h) in both drug and extract treated groups before after carrageenan challenge test
using digital Plethysmometer (V. J Instrumentsjahd

Mean edema in control group] — [Mean edema in drug treated grou
Reduction in edema (%) = [ group] [ g group] X100
[Mean edema in control group]
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Cotton Pellet Induced Granuloma experiment

The rats used in this study were grouped into Mugso(n = 6) and were abstained from food overnigterilized
cotton pellets weighing about 20 mg each were usbd.rats were anesthetized using urethane (1.5gtkyand
the skin incision was made on the dorsal side efr#its and a cotton pellet was inserted subcutahedinally the
incision was closed using surgical suture. Drugttrent started and continued for seven consecdtys. The
group | received water (10 ml/kg), Group Il wasatesl with diclofenac sodium (20 mg/kg; i.p.), whes&roups 111
to V were treated with appropriate doses for selegys in accordance with the procedure of the The8timulus
Model. Finally, on the eighth day, the animals wanesthetized and cotton pellets were removed raif@eign
tissues were taken off and dried for about 24 804tC and the dry weights were recorded. The tidaisie and
granuloma weights were recorded and the perceritdgbition of granuloma tissue formation was detieed
applying the given formula [21].

o Granuloma tissue weight [Control group] — Granuloma tissue weight [Treated group]
Inhibition (%) = : , X 100
Granuloma tissue weight [Control group]

Statistical analysis

The results were reported as Mean + S.E.M. Stadistinalysis was performed with one-way analysigasfance
(ANOVA), followed by Tukey's multiple comparison seto calculate the significance of the resultsl the
statistical analysis was performed using Graphf&mn 5.0 software.

RESULTS AND DISCUSSION

Acute toxicity studies

The results showed no mortality/toxic symptoms iicerand rats treated with extract (2000 mg/kg)Iuthe 14"
day of the treatment period, according to the OE2B-2d guidelines. Based on the results, we haleetsel 100,
200 and 400 mg/kg as low, moderate and high dasassess the anti-nociceptive and anti-inflammagtuglies.
Phytochemical Screening

In the preliminary Phytochemical Screeni® glauca stem methanol extract showed positive results for
Carbohydrate, Proteins, Amino acids, Steroids, @eopls, Flavonoids, Tannins, Phenolic compounds and
Saponins.

Antinociceptive activity

Thermal Stimulus Model

The GGSME increased the latency time in a doserdkp® way. The onset of activity was seen at 30 amieh it
reached to a peak at 90 min. The activity was coaipa f < 0.001) with standard morphine (10 mg/kg). The
results were tabulated in tablel.

Opioid Receptors Involvement in the Anti-nociceptactivity of the plant extract
The central antinociceptive activity results of Q@Sare depicted in table 1. The naloxone treatedg(5 mg/kg)

had significantly reversed the pain relieving pmypef GGSME at a dose of 400 mg/kg thus confirmiing central
actions of the extract.

Table 1: Antinociceptive effects ofG. glauca stem methanol extract on Thermal Stimulus InducedPain in mice

Dose Reaction time after administering Control/StandardExtract (s)

Groups (mg/kg) 0 Min 30 Min 60 Min 90 Min
| (Distilled water) 10(mlkg) 3.6 +0.08 3.3+0.07 3.6+05 3.650.
Il (Morphine) 10 37+0.1 79405 9.8+0.5 12.1+058
Il (GGSME ) 100 3.7+0.1 42+04 6.1+0.1 75+0.1"
IV (GGSME ) 200 3.9+0.04 5.3 + 0% 7.1+0.5" 8.3+ 0.2
V (GGSME ) 400 3.6 +0.09 7.0+ 0% 9.3+0.7 11.7+ 0.2
VI (Naloxone + Morphine) (5 + 10) 3.6 +0.08 4.0+0.65 35+0.3 3.6+0.2
VII ( Naloxone + GGSME) (5 + 400) 3.6 +0.01 4.1+0.15 3708 3.6+0.5

Values are expressed as Mean + SEM.; n = 6; théssizal significance done by ANOVA, followed bkdyls multiple comparison
tests and is represented by a symbol.
%P <0.001 indicates comparison with group I.
PP < 0.001 indicates comparison with group I1.
°P <0.001 indicates the dose dependent activity orpeoison of the high dose with respective low ddsb@extracts.
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Formalin Test
The GGSME (400 mg/kg) had showed 84.98 %, 97.3@RKibition of pain in the early and late phase retipely.
The results are represented in table 2.

Table 2: Antinociceptive effects ofG. glauca stem methanol extract on Formalin Induced pain irmice

Paw licking time (s)

Groups (nlao/ske) Early phase Inhibition  Late phase Inhibition
9'kg (0-5 min) (%) (15-30min) (%)
I (Distilled water) 10 (ml/kg) 178.7 £5.5 - 118.8+3.8 -
Il (Morphine) 10 406 1.8 77.28 46+05 96.12
Il (GGSME ) 100 835+ 2.1 53.27 38.3+1.% 67.7
IV (GGSME ) 200 52 1.7 70.52 2208 81.48
V (GGSME ) 400 26.83 + 1 84.98 3.2+0% 97.30
VI (Diclofenac sodium) 20 91+1.7 49.07 14+05 88.21

Values are expressed as mean + SEM.; n = 6; thies§tal significance done by ANOVA, followed by
Tukey’s multiple comparison tests and is represkhiea symbol.
4P <0.001 indicates comparison with group |.
PP <0.001 indicates comparison with group II.
°P <0.01 indicates comparison with group II.
9P <0.001 indicates comparison with group Il
°P <0.01 indicates comparison with group Ill.
P <0.001 indicates the dose dependent activity on enisgn of the high dose with respective low dos@®xtracts.

Writhing Test

The GGSME (400 mg/kg) exhibited significant (81 @Rinhibition) antinociceptive activity in a dosepdmdent
manner when compared to that of diclofenac sodi2®nnig/kg; i.p.) which showed 74.97 % inhibition.€eTtesults
are reported in Fig.1.

Peripheral Receptors Involvement in the Anti-noptoee activity of the plant Extract

The drug naloxone (5 mg/kg) has shown no effecthenabdominal constriction in mice which were tegatvith
GGSME (400 mg/kg) and diclofenac sodium (20 mg/Kd)e results revealed that the activity was a tesfuthe
activation of peripheral receptors. GGSME (100, 28@f)kg) results are not mentioned here. The abeselts are
shown in Fig.1.

E=  Control

o &5 Diclofenac 20 mg/kg
= == GGSME 100 mg/kg
i I GGSME 200 mg/ke
= GGSME 400 mg/kg
_g. Naloxene Smg+Diclofenaz 20 mg
E Naloxene 5§ mg+ GGSME 400 mg/xg
E

4

(a)

E

=
=
=

=2
=

P

=Y

=

=

=

=

Groups
(b)

Fig 1: Antinociceptive effects of G. glauca stem methanol extract (GGSME) on
Acetic acid Induced Pain in mice (Writhing Test).

2P < 0.001 indicates comparison with group 1.

bP < 0.01 indicates comparison with group II.

¢P < 0.001 indicates the dose dependent activity on comparison of the high dose
with respective low dose of the extracts

Figl. Antinociceptive effects ofG. glauca stem methanol extract (GGSME) on Acetic acid indued pain in mice (Writhing test) a)
Number of writhings; b) Writhings inhibition (%)

Haffner’s Tail Clip Test

The GGSME showed the maximum effect with 83.48 9686 and 40 % inhibition of pain at high, mediunda
low doses respectively. The results are tabulatedhle 3.
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Table 3: Antinociceptive effects ofG. glauca stem methanol extract on Tail Clip Induced Pain irrats (Haffner’s Tail Clip Test)

Groups Dose Pre-treatment Post-treatment Inhibition
(mg/kg) reaction latency (s) reaction latency (s) (%)
| (Distilled water) 10 (ml/kg) 1.50 +0.02 1.54 +0.02 -
Il (Morphine) 10 1.68+0.2 11.6 £+ 03 85.51
Il (GGSME ) 100 192+0.1 3.2+0% 40
IV (GGSME ) 200 1.72 £0.02 5.2 + 0% 66.9
V (GGSME ) 400 1.80+0.1 10.9 £ 04 83.48

Values are expressed as mean + SEM.; n = 6; thisstitzal significance done by ANOVA, followed bk&yis multiple comparison tests and is
represented by a symbol.
2P <0.001 indicates comparison with group 1.
P < 0.001 indicates comparison with group I1.
°P <0.001 indicates the dose dependent activity orpeoison of the high dose with respective low ddsb@extracts.

Anti-inflammatory activity

Carrageenan Induced Paw Edema Model

The obtained experimental results are reportedbtet4. GGSME at 400 mg/kg dose showed 76.54 ¥B88r&D %
inhibition of paw edema at®and 4"h, respectively, when compared with standard détlat sodium at respective
time points.

Table 4: Anti-inflammatory effect of G. glauca plant extracts on Carrageenan Induced paw edemadein rats

Changes in paw edema volume after administration dfontrol/Standard/Extracts (h)

WS (mghg)  am PE o PE g FE L FE
(DistiIIe::i watery 10 (mikg) 5002 - 132£0002 - EY) - oL -
R OB w0 wm 0% en G ma
Il (GGSME ) 100 8:325 16.80 g:gi;f 25.7 g:gga’f 41.97 g:gi;f 54.40
IV (GGSME ) 200 g:g%j 2352 08210002 5547 0%7055'“‘1[” 53.70 O%%gic 65.80
V (GGSME ) 400 g ggzi 42.85 8 ':Sifc 65.90 0%%%3%0 76.54 8:%?;;’ 88.60

Values are expressed as mean + SEM.; n = 6; thiestal significance done by ANOVA, followed bkdyis multiple comparison tests and is
represented by a symbol.
4P <0.001, indicates comparison with group I..
PP < 0.001 indicates comparison with group I1.
°P <0.001 indicates the dose dependent activity orpeoison of the high dose with respective low ddsb@extracts.
IPE (%) indicates percentage inhibition of paw edem

Cotton Pellet Induced Granuloma test

The results are reported in Table 5. The GGSME (@(kg) showed an 84 mg reduction in transudatieegt of
cotton pellets and 80.95 % inhibition of granulofmanation when compared to diclofenac sodium, wisichwed a
98 mg reduction in transudative weight and 76.1@8ibition of granuloma formation.

Table 5: Anti-inflammatory effects of G. glauca stem methanol extract on Cotton Pellet Induced Grauloma Test in rats

Groups Dose Granuloma wet Granuloma dry Transudative Granuloma weight Inhibition of
p (mg/kg) weight (mg) weight (mg) weight (mg) (mg) (mg/mg cotton)  granuloma (%)
! (Distilled 10 189 + 2.54 62+25 127+15 21101 -

water) (ml/kg)

Il (Diclofenac 20 128 +2.90 30£15 98 +2.0° 05+0.1 76.19
sodium)

Il (GGSME ) 100 157 £ 3.6¢ 38+1.7° 119+1.6 0.9+0.7 57.1

IV (GGSME) 200 134+ 3.8 33+1.9 101 £3.2¢ 0.6 +0.06 69.04

V (GGSME) 400 112 £ 2.2% 28+1.0 84 + 2.5 0.4+0.04 80.95

Values are expressed as mean + SEM.; n = 6; thiestal significance done by ANOVA, followed bkdyis multiple comparison tests and is
represented by a symbol.
2P <0.001 indicates comparison with group I.
P <0.01 indicates comparison with group 1.
‘P <0.001 indicates comparison with group 1.
4P <0.001 indicates the dose dependent activity orpesison of the high dose with respective low ddskeextracts.

The methanol extract dBalphimia glaucastem was investigated for assessimgrivo antinociceptive and anti-
inflammatory properties. The hot plate and taib eliethods were used for confirming the centralat$fewhile the
formalin and writhing’s tests were conducted fog fieripheral effects. The GGSME was administeradlyowith
400 mg/kg dose showed significant and dose depématimociceptive activity in both models of pageftral and
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peripheral). Further the central opioid receptorsmivement is confirmed by the reversed pain raligyproperty
through the administration of naloxone.

The opioids bind to specific receptors in the CNfil @ther tissues. The important classes of opieikptors
include mu receptors (Ul,), kappa receptors {kk,) and delta receptor$,( 3,). Opioid receptors are G-protein
coupled receptors and cause a decrease of adelageyactivity leading to reduced formation of t#évii®. They
mediate two types of actions. A presynaptic actasults in closure of Cahannels, while the post synaptic activity
results in opening of Kchannels leading to reduced neuronal excitabilitye above results suggest the central
analgesic actions of the plant extract was pertmagdiated by the inhibition of opioid receptors. Bamkind of
results was earlier reported by [22].

Morphine inhibits both the phases of formalin inedgain, whereas diclofenac inhibits only lateanfmatory
phase. In formalin test the GGSME showed significinse dependent action in both phases of painacétc acid
induced, caused writhings which is used for scregperipheral antinociceptive activity.

The drugs which were used act through inhibitionGfdX enzyme in the peripheral tissues by blockihg t
synthesis and or release of inflammatory medidikesCell derived mediators like [Vaso active ansr{elistamine,
5HT and Neuropeptide)], Eicosanoids (PGSPGE, PGR-a, PGhL and TXA), Lysosomal components (Granules of
neutrophils, granules of monocytes and tissue npherges), Platelet activating factor, Cytokines1land IL-6 are
active in acute inflammation, while IL-12 and 1I7- are active in chronic inflammation) and freeicats. [23].
GGSME lessened the number of writhings in mice dose dependent way to that of diclofenac sodititme above
results revealed significant central and periphecsions of GGSME acting at both the phases irfadhmalin test
and in acetic acid induced pain.

Carrageenan induced paw edema model is appliemidg acute inflammation processes. The paw edeataxths
induced is biphasic; the initial phase involves tbkease of histamine, kinins and serotonin whike late phase is
mediated by prostaglandirniBhe GGSME at higher dose exhibited a significargdeddependent activity suggesting
its action to be similar to that of NSAIDS [24].

Usually cytokinins are of two types, proinflammatoand anti-inflammatory. Among the proinflammatory
cytokinins TNF (tumor necrosis factor), interleulin(IL-1) and interleukin-6 (IL-6) have been mostely studied
with respect to metabolic regulation after inflantima. TNF stimulates the release of IL-1, and bibth TNF and
IL-1 stimulate the release of IL-6. Other cytokiminnvolved in inflammation include interleukin-4L{#4),
interleukin -7 (IL-7), interleukin -8 (IL-8).

In chronic inflammation, there is a macrophage station by IL-1a, IL-1B, IL-2 and TNFe and proliferation of
macrophages by M-CSF (Macrophage colony stimulaf@agpr), proliferation of fibroblasts, and muliigdtion of
small blood vessel. In chronic inflammation, thexe proliferation of macrophages, fibroblasts, andtiplication
of small blood vessel. The anti-inflammatory drags by altering the endogenous factors involvethémigration
of substances to the site of inflammation or byhitimg the release of inflammatory mediators TAFN-y, IL-1,
IL-2 [25]. In cotton pellet induced granuloma taste GGSME treated rats exhibited potential inbityiteffects in
transudative and proliferative phases of inflamoratiThe activity may be due to the above said maishas acting
on inflammatory mediators.

The Preliminary Phytochemical Screening resultsGofglauca stem methanol extract showed the presence of
Secondary metabolites like Flavonoids, TanninspBle compounds, Steroids, Terpenoids, and Sapo@ins or a
combination of the above plant constituents mayrdsponsible for the anti-nociceptive and anti-anfmatory
properties of GGSME in the present study.

CONCLUSION

The results conclude that the GGSME has potentitsh@ciceptive activity involving both central aperipheral
mechanisms as well as potential anti-inflammatorgpprties. Further studies are planned to expldme t
phytochemical profile using HPLC/HPTLC. The bioaitti studies on different fractions of the GGSME/ado be
performed to identify the probable active compo(s)d
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