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ABSTRACT

Immense interest in nutraceuticals and their patéritenefits has created the need to review thstiegi scientific
information on their effect in preventing and maimgginflammation that accompanies most chronic ases. This
study focuses on the basic mechanisms of inflaromatnd the potential of nutraceutical lycopene aghithe

carrageenan induced oedema. The nutraceutical lgnepwhen tested against carrageenan induced pawnoa
showed significant anti-inflammatory activity irdase dependent manner along with test drug. Thecrutical at

the dose of 5,50 and 100 mg in combination with desg at 5 mg/kg b. wt exhibited appreciable résand

decreases the % swelling from 94.45% to 68%, 45825% respectively. At the same dosage level, D& Mas

decreased to 4.88, 4.07 and 3.77nmol/mg proteim fl@arrageenan induced rats (7.99nmol/mg protein).
addition, nutraceuticals along with the test dragreases the glutathione levels from 3.33 to 56781 and 7.98ug
GSH/mg protein at the concentration of 5, 50 an@i@/kg b wt.
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INTRODUCTION

Free radical species derived from oxygen are thia wlzemical effectors in inflammatory response.eFradicals
may exert direct or indirect damaging effects tigfotheir reaction with other chemical or structwaiponents in
target cells. The role of reactive oxygen sped®3%) and reactive nitrogen species (RNS) in inflation is well

documented [1, 2].ROS such as the superoxide g@gh hydrogen peroxide (D,) and hydroxyl radicals (OH)
act as a physiological defense system against bigranfection and they are involved in maintainingrmal

cellular functions and intracellular signal transtilon [3]. ROS and RNS further activate the casdhaé triggers
the production of pro-inflammatory cytokines anegiokines[4]. ASROS are capable of damaging ligidsteins,

DNA and the extracellular matrix, these reactioasagate a complex network of responses culminatimgitcome

that may be detrimental or beneficial for the h@&tudies indicate that the increased oxidative andéfective

antioxidant status has a big potential to contghiot the pathology of inflammation [5]. Inflammatiteads to the
perturbation in the oxidative modification of lovwemsity lipoprotein, the oxidative inactivation afl-protease
inhibitor, and heat shock protein associated whth activation of neutrophil, nicotinamide adeninieudleotide

phosphate-oxidase (NADPH) and endothelial cell kiaet dehydrogenase, which have been found to torri
significantly to the inflammatory processes. A vagay of therapies and drugs are employed foatlexiation of

inflammation. Most of these drugs are targetedoat-specific suppression of the inflammation busthéherapies
are mostly loaded with severe side effects. Immenssrest in neutraceuticals and their potentiatefiés has
emerged with a need to review the existing scientiiformation on their effect in preventing and maging

inflammation that accompanies most chronic diseases

The present work is to assess the anti-inflammatapability of lycopene rich tomato paste extractdmbination
with an established anti inflammatory drug Dicladersodium (Voveran).
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Lycopene

Lycopene the main carotenoid present in tomatotaméto products has been reported to possess qugradility

of free radicals. Tomatoes are usually the majara®mof lycopene and provides the familiar red ctdathem. Low
serum lycopene concentrations have been linked imitteased risk of pancreatic and bladder can&rsvhereas
high dietary intakes and serum concentrations ebpgne appear to protect against cervical intraejt
neoplasia[7]. Chronic ingestion of lycopene deagsaspontaneous mammary tumor development in mide an
enhances the immune response by increasing the eruaibhelper T lymphocytes [8]. Evidence suggebs t
lycopene also functions as an anti-inflammatorynaf@, 10]. It has been demonstrated that lycomameinhibit the
expression of inflammatory cytokines and reverseltiss of antioxidant enzymes induced by inflamaomafb,11].
Epidemiological studies describe an inverse ratatiip between a diet rich in tomatoes and tomadalymts and
the incidence of Cardio-vascular disease. The ogriventive effect of lycopene has been mainlpaased with
lipid peroxidation, including LDL oxidation [12,13]The activity of Lycopene has been suggested to be
considerably related to its free radical scavenging antioxidant activity [14].

MATERIALSAND METHODS

Chemicals

The chemicals used in this study were of analytitatle and obtained from standard commercial seurcéndia.
Bovine serum albumin, Hydrogen peroxide, tertiarytyb hydroperoxide (E. Merk), Thiobarbituric acid,
Folinsciocalteus phenol reagent (CDH India) ethgBeingal chemical), Ferric nitrate, trichloroacedid, Sodium
carbonate, Sodium Dihydrogen monophosphate, Sodiydrogen Diphosphate, EDTA (Hi-Media), Sodium
hydroxide, reduced glutathione,5,5-dithiobis-2aliienxioc acid (DTNB), were obtained from Thomas é&dkdia.
Diclofenac sodium from local chemist under the braame voveran.

Preparation of diet extract

Tomato paste was purchased from the market anchegigearly 50g. The tomato paste was weighed &bl
flask and wrapped with aluminium foil to protecbrin the light. 100 ml of mixture of ethanol-acetdmexane
(1:1:1, v/v) was added to flask to dissolve caroigs The mixture was stirred with magnetic stifiear45 min, and
then 20 ml of distilled water was added to thelfldhe solution was left to separate into a distpalar layer and a
non polar layer containing lycopene. The organyetavas decanted into a separating funnel. Thentzcgalvent
was removed under reduced pressure (8-10 mba@f@t #he extract was kept atGuntil use.

Animals

In present study pathogen free male Wistar ratghieg 180-200 g were used to induce inflammatioimgus
carrageenan which is injected in the rat hind pammals were housed in an environmentally contcbleom with
12hr light /12hr dark cycle throughout study andenvacclimatized for a week before actual startxpleeiment.

Rats were divided into six groups, six rats in egdup. The rats in group first served as a nouoatrol, while as
group second is carrageenan challenged group @nthitid group is drug treated group. Groups foiwe &ind six
are the test diet groups at various concentraiidnS0 and 100 mg/kg bw) in combination with tesiglat 5mg/kg
bw.

The animals used in the present study were magdaimaccordance with the guidelines prescribethbyNational
Institute of Nutrition, Indian Council of Medical@Rearch, and the study was approved by the EtGmaimittee of
the University of Kashmir.

Anti-inflammatory activity

Anti-inflammatory activity of the diet and drug wedstermined by Carrageenan induced oedema desdnbgdb].
A single injection of 0.1 ml of 1 % carrageenanusioh produces acute inflammatory oedema leadingaoked
increase in the volume of limb. Paw volume was mess immediately after the injection of carragee@dgor
basal volume) and 6 hour laterg)/with the aid of plathysomometer.

Paw oedema was expressed as a percentage of enangasw volume six hours after carrageenan irgeatelative
to the basal values according to the equation:

Calculation of % swelling=Vg,- Vo X100
Vo

WhereV, is the volume of the hind paw immediately follogicarrageenan injection/s , is the volume of the paw
after the 6hrs of carrageenan induced oedema ahuinie the swelling is maximum
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Preparation of tissue lysate for biochemical analysis

Animals were sacrificed by cervical dislocation andight ether anaesthesia in an ethically desimeshner. The
animals were immediately dissected and liver oheagimal was removed and washed in ice cold s&0r@ %
NaCl). A portion of liver was cut homogenate waspared in ice cold buffer (phosphate buffer) (04¥,7.4)
using HeidolphDiax 900 homogenizer. The tissuetly/$40% homogenate) was subjected to centrifugditistty at
800 x g for 10 minutes in a cooling centrifuge éonove nuclei and other cell debris. The aliquobktined was
decanted in to a fresh centrifuge tube and suliject@ne more step of centrifugation at 10,500farg?0 minutes
to get postmitochondrial supernatant (PMS).

BIOCHEMICAL ANALYSIS

Super oxide dismutase (SOD)

Superoxide dismutase activity was determined adegrib the method of [16]. Enzyme activity was measd by
mixing phosphate buffer, pH 7.8 containing 0.1 mMTA, L- methionine, Nitro blue tetrazolium and Tt X-

100. Sample 100 pl was then added to the mixtotkvied by addition of riboflavin (10 ul). The tubevere then
illuminated for 7 min in a 100 W fluorescent lanihe control tube, in which the sample was repldzgduffer,

was also run and the absorbance measured at 560 nm.

Catalase

CAT activity was assayed by the method of [17]. Bsay mixture consisted of 1.95 ml of phosphatéeb(0.05
M pH 7), 1.0 ml HO, (0.019 M), 0.05 ml of hepatic PMS in a final volum&3 ml. Change in absorbance was
recorded at 240 nm. CAT activity was calculatetkims of n moles of D, consumed/min/mg of protein.

Glutathione per oxidase

The Glutathione produced as result of glutathioeeogidise activity is immediately reduced by glhtahe
reductase thereby, maintaining a constant levelsedficed glutathione in the reaction system, tleayasakes
advantage of concomitant oxidation of NADPH by @thtone reductase ,which is measured at 340 nntif@pe
activity was measured according to the proceduserideed by[18].The reaction mixture in a 3ml cugatbnsisted
of 1.53ml of phosphate buffer (0.05 M, pH 7.0) &aLof 1mM EDTA, 0.1 ml of ImM NaN3, 0.1ml of redwte
glutathione, 0.1ml 0.2Mm NADPH, 0.01 ml 0.25mM®} and 100ul PMS in a final volume of 2.0 ml. Theiatt
was measured in terms of decrease in absorbar3g®am suggestive of disappearance of NADPH atvatesf 30
sec for 3min at room temperature. The enzyme &gtias calculated as nmole NADPH oxidized/min/mgtein
by using molar extinction coefficient of 6.22x 103Mcm-1.

Glutathione- S- transferase

GST activity was assayed using the method of [T8E reaction mixture consisted of 1.67 ml sodiuroggiate
buffer (0.1 M pH 6.5), 0.2 ml of 1ImM GSH, 0.025 afl1mM CDNB and 0.1 ml of PMS in a total volume2ml.
The change in absorbance was recorded at 340 nnthanenzyme activity was calculated as nmoles oNBD
conjugates formed/min/mg protein using € of 9.0%M™

Lipid peroxidation

Lipid peroxidations in tissue fractions were estieaaby the formation of thiobarbituric acid reaetisubstances
(TBARS).The assay was done by the method of NiclaamasSamuelson [20]. In brief 0.1ml of tissue hosmge
(PMS; Tris- HCI buffer, pH 7.5) was treated with [2oh (1:1:1 ratio) TBA-TCA-HCI reagent (0.37% thiatbituric
acid, 0.25 N HCI, and 15% TCA), placed in boilingter bath for 15 min, cooled and centrifuged at®26@ room
at temperature for 10 min. The absorbance of thar@dupernatant was measured against reagent &6 nm.
The results were expressed as a mole MDA (Malohgliie) formed/g of tissue using molar extinctionfiorent
of 1.56 x16Mcmi*

Reduced Glutathione

Reduced Glutathione in the liver was determinedhgymethod of Jollow[21]. In this estimation thdédasoluble
sulphdryl group (of which more than 93% is redughdatathione) forms a complex with DTNB. The compléx
thio-2-nitrobenzoate is yellow colored and can bedted at 412nm. Briefly, 1ml of tissue sample meEipitated
with 1 ml of the tissue sample Sulphosalicyclicda@ % wiv in distilled water). The samples weretkatpd'C for at
least one hour and then subjected to centrifugatidi00x g for 15min at’@. The assay mixture contained 0.1 ml
of supernatant 2.7 ml of phopshate buffer (0.1 M pH) and 0.2 ml of freshly prepared 5,5-dithioBis-
nitrobenzene (DTNB) (4mg/ml of 0.1M phosphate buféé pH 7.4) in a total volume of 3.0 ml. The calou
developed was read immediately at 412 nm in a spg@wbtometer. The activity was calculated using G&H
standard and expressed as 4 mole of GSH/ g tissue.
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Nitric oxide

NO was determined by the method of Misko[22]. Iis tmethod nitrite was measured by using Greissti@ac
Briefly to 50ul of PMS sample diluted to 1 ml widhstilled water and 1% sulphanilamide in 1IN HCRQDNEDD
(naphthalene ethylene diaminedihydrochloride) ideadand immediately mixed and incubated &C3fbr 30 min.
Reaction was read at 540 nm. The activity was tatied using sodium nitrate as standard and expessa mole
of nitrate /ml of PMS.

STATISTICAL ANALYSIS

The values are expressed as mean * standard devi&D). The results were evaluated by using thHeSSfrersion
12.0) and Origin 6 software and evaluated by ong-Wd&OVA followed by Bonferroni t-test. Statistical
significance was considered when value of P wa®9)§s 0

RESULTSAND DISCUSSION

Oxidative agents such as reactive oxygen specidseattive nitrogen species are produced in aburglamntities
during every inflammatory response, independenflythe causative agent, and in response to mulipliof
exogenous and endogenous stimuli [23].The effetesifdiet in the presence of test drug on paw edaduced by
Carrageenan is shown in Figure 1. We observed 78f2elling in the test drug at the concentratd®mg/kg b

wt, as compared with the Carrageenan induced gnaup 99.45% of swelling was observed. In the preserf test
diet at the concentration of 5, 50 and 100mg/kg th 8%, 40.5% and 24.5% of swelling were observed
respectively.

BIOCHEMICAL ANALYSIS

Enzymatic Parameters

Inflammation induced by injection of carrageenamanpaw has resulted in alteration in the numbidriachemical
factors. The perturbation in these parameters weatuated in the presence and absence of theragptatd test
diet extract under study. The carrageenan inducetednflammation alters the level of all enzymai well as
non-enzymatic antioxidant parameters. There igalt in glutathione levels as well as in the \atigs of all
antioxidant enzymes such as SOD, Catalase, Glatehperoxidase and Glutathione-S-transferase[24feD
dependent effects of the test diet extract as gbdeindicate a role of free radical scavenging prgpto the test
diet extracts.

Table 1: Showsthe effect of Diclofenac sodium (Test Drug) and (LRTPE) Test Diet extract on the antioxidant enzymes following
carrageenan induced edema

SOD CAT (nmoles GPX (nmoles GST (nmoles
Groups (units/m of H,0, consumed/m NADPH of CDNB
P mg Z2 e 9 oxidised/min/mg conjugated/mg
protein) protein) . )
of protein) protein)
Control 4.92+0.24 10.78+0.99 6.93 +0.66 122.20 £7.40
Carrageenan 1.27+031 2.10+0.24 1.99+0.148 48 +0.23
Test drug 5mg/kg b wt 2.55+0.33 4.99+0.38™ 3.10+0.1458" 65.12 +1.98
Test drug+ LRTPE 5mg/kg b wt 2.59+0%22 4.01+0.3% 3.5 +0.87 70.01 +1.88
Test drug+ LRTPE 50mg/kg b wt 2.65:0%27 457220.8 3.77 +0.8% 95.01 +2.3%
Test drug+ LRTPE 100mg /kg b wi 2.87:0%31 6.35 +0.3% 477 +0.8F 100.26+2.88

Each value represents the mean +SD of 6 animals<® .001, as compared with normal control groépp < 0.001 as compared with
Carrageenan, NS; non significant as compared wathtiol, ns; non significant as compared with Careagan. The data were presented as
means +S.D of six parallel measures and evalubtedne way ANOVA followed by the Bonferroni t +tesletect inter group differences.

Differences were considered to be statisticallysigant if p< 0 .05

Table | represents the effect of different concatigns of test diet extract (LRTPE) and test drDiclofenac
sodium) on various enzymatic parameters followiagageenan challenge. The test diet extract insa dependent
manner was able to restore the SOD activity aloitl test drug.The test dieextractat the highest concentration
100mg/kg body weight in combination with the tesugl 5mg /kg body weight was able to restore agtivit
maximally from1.27 £0.1lnits/ mg protein to 2.80.31 units/ mg protein. The SOD activity in the presepttest
drug alone was restored 2065+0.33units/ mg proteinSuperoxide dismutase the enzyme taking care ofrsxioe
radicals that is one of the common radicals geedrahder both normal as well as pathological commbtplays a
very important role in inflammation. Superoxiderdigase (SOD) enzymes may include Cu/Zn SOD in oytasd
on extracellular surfaces and Mn-containing SODnitochondria [25]. SOD is an important antioxidamzyme
having an antitoxic effect against superoxide anB®@D is the first line of defense against ROSalialyzes the
dismutation of the superoxide into hydrogen perexit the inflammatory conditions, superoxide iedarced at a
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rate that overwhelms the capacity of endogenous 8@dyme to remove it [26].In combination with testig our

test diet exhibited good activity to restore SOizels.
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Figure 1: Shows the effect of Diclofenac sodium (Test drug) and LRTPE (Test diet extract) on Carrageenan induced paw oedema
The data were presented as means +SD for six dsiim@ach observation and evaluated by one-way ¥\ @llowed by Bonferroni t - test to
detect inter group differences. Differences wenesatered to be statistically significant if p < 6.0
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Figure 2: Showsthe effect of Diclofenac sodium (Test Drug) and LRTPE (Test Diet extract) on Glutathionelevelsin carrageenan

The data were presented as means +SD for six dsiim@ach observation and evaluated by one-way ¥\ @llowed by Bonferroni t - test to
detect inter group differences. Differences wenesatered to be statistically significant if p < 6.0

induced paw oedema
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Figure 3: Showsthe effect of Diclofenac sodium (Test Drug) and LRTPE (Test Diet extract) on Lipid peroxidation in carrageenan
induced paw oedema
The data were presented as means +SD for six daim&ach observation and evaluated by one-way Y\ ®llowed by Bonferroni t - test to
detect inter group differences. Differences wenesatered to be statistically significant if p < 6.0

Catalase and Glutathione peroxidase are the mgsbriant enzymes in the inflammation and serve asdgo
indicators of compensatory metabolic response dudarrageenan induced inflammation. Catalase th@rma
component of the anti-oxidant system catalyzing tleomposition of hydrogen peroxide plays a role in
inflammation [27]. Although the tissue distributioficatalase is widespread, and the level of dgtixaries not only
between the tissues but within the cell itself. Ténel of catalase as measured in acute modelflammation,
decreased when carrageenan was used. The decoeddde due to excessive production gDpsuggesting that
catalase could provide an important line of defeaginst inflammation. Over expression of cataiasatro andin
vivo has been reported to directly affect the gendseénting inflammation [28].Thus enhanced catalagevity
might be compensatory response against inflammatidrich acts by limiting the generation of ROS or b
regulating the expression of genes involved iraimitnation [29]. LRTPE improved the catalase aigtisiiggesting
that extracts might be inducing catalase to coantethe damaging effects of peroxides that are rgége in
abundant quantities during inflammation. The corabon of diet in a dose dependent manner with drietfded
more effective results. An acute depression is mieskin the catalase activity following carrageet@atment. Test
diet extract along with test drug was able to mrestatalase activity from 2.10 + 4.01 + 0.33, 4.523 and 6.35 +
0.39 n moles of kD, consumed/mg protein) at the concentration of 05aikd 100mg/kg bw Table 1.

Glutathione peroxidase a selenium containing enzysneanother important protective enzyme involved in
inflammation. GPx catalyses the reduction of aetsirbf hydroperoxides (ROOH and,®) using GSH, and has
been shown to protect mammalian cells against tivieladlamage [30]. The carrageenan induced inflaramat
resulted in the severe depression in GPx level§.RRin combination with test drug restored the lewe a dose
dependent manner.

Glutatione-S-transferase exerts a very criticag riol protecting cellular structures from the oxidatstress. GST
detoxifies a variety of compounds mainly oxidizépids, oxidized DNA generated as a result of RO$+oed
damage to the intra-cellular molecules [24]. Caeag® induced oedema decreased the levels of G8/Evio our
test diet extract restored the decreased levels.

Following Carrageenan treatment Glutathione pewmséadactivity was decreased to 1.99 +0.145 nmoleDRA
oxidized/min/mg of protein. However in animals preated with test drug and test diet extract showed

6
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corresponding restoration of GPx activity. At thighest concentration of test diet extract (100mgtig) in
combination with test drug 5mg/kg bw the GPx atfiwas restored back to 4.77 + 0.86.However inptesence of
test drug only the GPx level was restored to 3.001#5nmoles NADPH oxidized/min/mg of protein only.

Glutathione —S-tranferase also exhibited the smrdgtoration pattern in the presence of test dnod Test diet
extract at various concentrations / Kg body weigitthe presence of test drug 5mg/kg body weiglt tast diet
extract at 100mg/kg body weight the GST activilyswestored to 100.26 +2.88 nmoles of CDNB conpdyaing

protein from 48 + 0.23 nmoles of CDNB conjugatedy protein in comparison to test drug alone wheig only

65.12 +1.99 nmoles of CDNB conjugated/ mg protein.
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Figure 4: Showsthe effect of Diclofenac sodium (Test drug) and LRTPE Test Diet extract on Nitric oxideslevelsin carrageenan induced
Oedema
The data were presented as means +SD for six dsiim@ach observation and evaluated by one-way ¥\ @llowed by Bonferroni t - test to
detect inter group differences. Differences wemsatered to be statistically significant if p < 8.0

NON ENZYMATIC PARAMETERS

Glutathione, Lipid peroxidation and NO.

The effect of test diet extract and test drug o bn-enzymatic parameters glutathione, Lipid pelation and
Nitric oxide are depicted in fig 2, 3 and 4 respady. As seen in Fig 2, GSH following carrageeréiallenge was
decreased to 3.33 + 0.36 pug of GSH /g protein f@89+0.99ug of GSH /g protein in control group. In the
presence of test drug (Diclofenac sodium) GSH weatored back to 5.55/ug of GSH /ug protein. Howevieen
test drug was given in combination with test dietract, GSH level increases in a dose dependenhena®.75,
6.01 and 7.98g of GSH/g protein) at the concentration of 5, 50 affl ing/kg b wt. The Fig 3 shows the dose
dependent decrease in lipid peroxidation with ti@dasing concentration of test diet extract | witfixed dose of
test drug 5mg/kg bw. The MDA levels were decreased.77+0.35nmol of MDA /mg protein from 7.99+0.77
(nmol of MDA /mg protein) when test drug was addgdwith 100mg/kg body weight of test diet extrath lour
studies the carrageenan induced inflammation iseckdhe levels of NO from 298 nmole of nitrate/MMI% in
normal group to 484 nmole of nitrate/ml PMS as shaow Fig 4. The known anti-inflammatory drug, Difdaac
sodium decreased the NO levels to 357 nmole ofteitml PMS. The test diet at the highest conceatrat
100mg/kg body weight and test drug at 5mg/kg bodigit in combination were able to decrease theevaiu338
nmole of nitrate/ml PMS.The level of hepatic glhtahe has been reported to change under inflamgator
conditions [30]. Glutathione (GSH), a ubiquitougpéptidethiol, is a vital intra and extracellularotective
antioxidant against oxidative stress. Reduced tlittae constitutes the major defense against redaaage that is
of common occurrence during inflammatory conditig88]. GSH serves a number of functions such asnsjo

7
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cysteine in a non toxic form and serving as a dussate for GSH peroxidase (GPx) and GSH actslasleogen
donor to reduce hydrogen peroxide and organic peesxo water and alcohol. Besides it maintainsstiiéhydryl
residues of certain proteins and enzymes in redstaéd, and forms conjugates with exogenous andgembus
toxic compounds in a reaction catalysed by glutet&isulphur—transferase. The present study depéctietrease
in glutathione levels following carrageenan injentihowever following the addition of test dietraxt to the test
drug there was perceptible improvement in glutatbitevels. An increase in LPO following carrageetraatment
and hence, inflammation triggers some uncharae@nmetabolic reactions in the liver, which increade output
of lipid peroxides. In studies with our test dibbs/s a good percentage of inhibition on LPO, sutjogshat the
anti-inflammatory effects could be also mediatecotigh modulation of LPO. The lipid peroxidation the
membrane is known to occur in a number of pathcligionditions. It generates a variety of hydrogetes and
aldehyde products that are highly reactive withdbmponents of the cell and the extracellular md&1]. Our diet
extract decreased the malondialdehyde levels wsa dependent manner along with drug. An importadiator in
inflammation is nitric oxide which is produced froaativated cells and macrophages and its syntigesiasically
controlled by inducible NOS and thus regulationN®S is an important feature of acute inflammatitOS has a
most important role to play in the maintenanceafta inflammation and is supported by the obsemathat its
expression is enhanced during the last stage lafnimfiation in paws and in dorsal horn neurons ofsgiieal cord
after injection of carrageenan. NO is a potent géator its involvement during an inflammatory resge is related
to its ability to increase vascular permeabilitydaredema through changes in local blood flow [B2irthermore,
NO has been shown to increase the production efifi@mmatory prostaglandinia vitro[33] ex vivo [34] andin
vivo studies [35]. NO has been defined as a doubledesigerd that can actually mediates both induct®mwall as
inhibition of inflammatory response. It has beepated to be a potent vasodialator, and its roleflammatory
response may be related to its ability to increaseular permeability and oedema through changéscal blood
flow. Additionally, NO has been shown to increake production of prostaglandins vitro and ex vivg36].
Following carrageenan injection the NO levels iaser dramatically. However in the presence of dtage and in
combination with test diet extract, the NO prodaoiatis largely inhibited indicating the potentialgamuenting effect
of test diet extract on the efficiency of test dinglecreasing the NO production and concomitantatese in the
inflammation .

CONCLUSION

Results from this study showed that nutraceutigadpene against carrageeenan induced oedema skmifittant
anti-inflammatory activity. Swelling percentage wdecreased in a dose dependent manner. Levels & it
thus lipid peroxidation were significantlydecreasedarrageeenan treated rats. In additionnutraz@sitalong with
the test drug increases the glutathione levelsaatidxidant enzymes at the concentration of 5, i@ H00mg/kg
bw. However, further chemical work and investigaticat molecular level are required to establishpbssible
correlation among the mentioned activities of th&aceuticalsagainst the inflammation.
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