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ABSTRACT

The inflammation is serious health problem in atlustrialized countries due to carcinogens, enwvinental
chemicals, irritant substances and microorganisrhe Teveral literatures have been reported that limted
synthetic drug information’s are available from étping countries. The modern day synthetic arftammatory
drugs possess some adverse effects such as ulesenp the coagulation, nephrotoxicity and hemateio
changes. The several herbal formulations derivedhfAyurveda and its additional systems of media@iteer not
yet to be scientifically validated or scientifigalvalidated; that they have flavonoids exhibitecmpiacological
action against inflammation. The present study waslertaken to investigate anti-inflammatory acyivivf
synthesized flavonoids and its derivatives compbuksi per the literature survey, We have synthesitt@gbnoids
and its derivatives such as 3'4’-dinitro, 7-flavan6, 4’-dinitro, 7-flavanol, 6-dinitro 7-flavanok, 3'4’-trinitro, 7-
flavanol, 6-acetyl, 4'-nitro, 7- flavanol, 6-acetyd’-nitro, 7- flavanol and 6-acetyl, 3'4’-dinitr&’-flavanol.The
carrageenan induced paw oedema methods in rats weeel to comparatively evaluate the anti-inflammato
activity of selected synthesized flavonoids andlétsvatives. The one dose level 300mg/kg was peepay using
synthesized flavonoids and its derivatives. Thaltesevealed that the all synthesized flavonoiad és derivatives
have shown anti inflammatory activity (*P<0.05, ®B.01 and ***P<0.001) when compared to control and
positive control group. The 3'4’-dinitro, 7-flavahhave expressed (**P<0.05) mild reduction in paslume when
compared to each other groups but positive contrdbmethacin 10 mg/kg have showed (***P<0.001) mandi
inflammatory activity. The 6-acetyl, 4’-nitro, 7a¥anol and 6-acetyl, 3'4’-dinitro, 7-flavanol weshown moderate
reduction in paw volume when compared each otheups.

INTRODUCTION

Inflammation is a noxious local response or pratectesponse of living tissue against injury caubgdohysical
trauma, noxious chemicals and microbiological ag¢ht This is type of autoimmune disorder, whistcaused by
foreign materials such as microorganisms and ntrisabstances[2].

This is type of autoimmune disorder, which is caubg foreign materials such as microorganisms arithnt
substances. The inflammation has important heattdblpm in all scientifically developed countriesedto
carcinogens, environmental chemicals, irritant tatises and microorganism [3-5]. The prolonged mfiztion
leads to cancer due to activation of cell injurycontinuous tissue damage. Literature survey répditated some
of the natural food materials like apple anion,egréea and other citrus fruits have different typé#avonoids,
which are act against some diseases such as Ipjgeniia, cataracts, cancer, skin disorders, edarftammatory
bowel disease, ulcer, diabetes mellitus, gout aeadapause related disorder [6]. Only less numbecigtific data
of synthesized flavonoids and its derivatives conmabare available for the treatment of inflammatié&8]. The
active phytoconstituents are isolated from natacalrces and difficult to modify the isolated compdwby using
chemical transfusion method due to lengthy procedegry less quantity of compounds were obtainechfnatural
sources, unfortunately combined phytoconstituentibited pharmacological action and not easily tdfgnand
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characterize the isolated flavonoids and its dékiga. Based on the above mentioned reasons, afoett search
of newer antiinflammatory agent from synthetic 8awls and its derivatives using various synthetictes and
evaluation of anti inflammatory activity.

MATERIALSAND METHODS

ANIMALS

Wistar Albino rats (150-200 gm) of either sex w@mcured from Amrita Institute, Kerala. The expsntal
protocol was initially approved from the Institutel animal ethical committee under the reference no
KU/IAEC/Ph.D/065. The animals are maintained in alément animal house for 7 days. They were housed i
polypropylene cages and fed with standard rodeigtpliet (Baramati Agro Ltd.,) and water Abitum. Maintained
the room temperature 21-25 °C and relative humsils60 %. They were exposed to alternate cycle2dfdurs of
darkness and 12 hours light. The animals were daster night for at least 12 hours. The standaal faeding
tubes and syringes were used for drug administratio

CHEMICALSAND DRUGS
Carrageenan

Saline

Carboxy methyl cellulose 0.5%
Indomethacin

PREPARATION OF DRUG SOLUTION
The synthesized flavonoids and its derivatives wWermulated as suspension using 0.5% Carboxy metilidlose
and which was used for the evaluation of anti inftaatory activity

ACUTE TOXICITY STUDIES- OECD 423 GUIDELINES5

The rats are fasted overnight, prior to dosing. Tftree dose levels of drugs are administered byhéte of oral

feeding needle over the period of 24 hours. After tirugs has been administered, food may be wihioel a

further 3-4 hours in rats. The purpose of sightihgly is to allow selection of the appropriatetsigrdose for main
study. The test substance is administered to siagimal in a sequential manner following from tlveed dose
levels of 5, 50, 300 and 2000 mg/kg. The inteneiMeen dosing of each level is determined by theatity, onset,
duration and severity of toxic signs over the pead 24 hours, special attention given during ir& # hours. Four
hours after the drug administration, provided thedf and water for 14 days and daily observed somnenpeters
such as food intake, water intake, mortality, onsleiration and severity of toxic signs. The animagight is

recorded on weekly once. Based on the mortalityltes sighting study starting dose in main stislgecided and
carried out with five animals per dose level (5, 300 and 2000mg/kg). Based on the result ofi ddy of

observation, the doses fiorvivo study are selected as 300mg/kg.

Table-1: Acutetoxicity study data (OECD guidelines)

S. Iz\(/):Ies Weight of the animal Signsof Welight of the animal after the Onset of Duration of
No. in gms) toxicit; study (in gms toxicit; stud
(mg/kg) (ingms) y y (ingms) y y
01. 2000 230+10 Nil 232+11 Nil 14 days
02. 300 220+11 Nil 222+12 Nil 14 days
03. 50 210+15 Nil 213+10 Nil 14 days

Acute toxicity study was performed as per the OgGide lines, used three animals for each dosedevel

CARAGEENAN INDUCED INFLAMMATION [9]

The rats were divided in to six groups and eachugrconsists of six animals (Table —2). The drudraex and
solvents were administered by using oral feedingdlee Thirty minutes later the drug administratiériml of ml
0.1% solution Carrageenan was injected into thatpfaside of the left hind paw and right paw seaxgea control.
The tibia - tarsal region was marked with the h&fipnarker. The paw was immersed into the A armaegif the
plethysmograph (filled with mercury) up to the fikenark and noted the mercury changes in the B @&afore the
drug treatment, paw volume was measured by pletbgsmph. After the drug treatment, paw volume wakedho
different time intervals at 1,2,3,4, 6, 12 and 2¢. h

STATISTICAL ANALYSIS
The experimental raw data obtained were subjeatestatistical analysis by using one way ANOVA feled by
Dunnet T test (Graph pad Prism version 5.01 soffjvar
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RESULTSAND DISCUSSION

Table. No- 2: Anti-inflammatory activity of Flavanol derivatives on Carrageenan induced oedema model of inflammation

Sl (hrs)
No. Treatment 0 | 05 1 2 3 4 5 2 24
o1 Control 1.000 | 1.400 | 1.767 2433 | 2400 | 2.367 2.267 2.333 1.933
’ 0.0 | £0.07 | +0.06 £0.06 | #0.14 | 0.14 +0.03 +0.04 +0.13
02, Positive control 1.067 | 1.650 | 1.517 1517 | 1533 | 1533 1.467 1500 1.500
+0.04 | £0.02 | 0.02 | 20.0Z" | 0.02" | 0.03 +0.02 +0.02 +0.07
03 Sample | 1.133| 1.467 | 1.833 2217 | 2133 | 2133 2.017 1.367 1.300
| (8'4-dinitro 7-flavanol) +0.02 | #0.04 | +0.02 +0.06 | +0.03 | #0.03" +0.02 +0.02 +0.01
04 Sample I 1.133| 1.433| 1.500 1500 | 1.467 | 1.367 1.233 1.200 1.183
" | (6,4-dinitro 7-flavanol) +0.09 | +0.08 | +0.05** | +0.06" | #0.06" | +0.06” | +0.096" | +0.076" | +0.16"
05 Sample 1lI 1.100 | 1.567 | 1.667 1.633 | 1.600 | 1.533 1.400 1.333 1.333
" | (6-dinitro 7-flavanol) +0.06 | £0.02 | #0.02 | +0.0Z" | +0.04" | +0.04” | +0.046" | +0.026" | +0.026"
06 Sample IV 1.033| 1.650 | 1.733 1.800 | 1.700 | 1.600 1.500 1.433 1.433
" | (6,34"trinitro 7-flavanol) +0.02 | £0.02 | #0.02 | +0.03" | +0.01" | +0.01" | +0.046" | +0.026" | +0.026"
07 Sample V 1.150 | 1.567 | 1.703 2167 | 2.067 | 2.067 2.000 1.400 1.333

(6-acetyl, 4'-nitro, 7- flavanol) | +0.03 | #0.02 | #0.05 | #0.05° | #0.02" | %0.0" +0.04" +0.06" +0.02"

08 Séamp'f ,V' sadinivo 7| 1133 1433| 1617 | 2150 | 2100 | 2050 | 2050 | 1.400 | 1267
' %;f;fo)l’)’ -ainitro /-1 4002 | +0.02| +0.05 | +0.07° | +0.03° | +0.0” | +0.02° | 0.0 | 007"

This work is used to discover a new drug from sgtithroute, which may provide required pharmacalabaction

to targeted site, which would accepted by the hundhe carrageenan induced paw oedema methodsirweest
used to comparatively evaluate the anti-inflammatactivity of selected traditional herbs such sysithesized
flavonoids and its derivative3 he results revealed that the all synthesizedfials and its derivatives have shown
anti inflammatory activity (*P<0.05, *P<0.01 and*P<0.001) when compared to control and positivatool
group. The 3'4'-dinitro, 7-flavanol have expresqg&tP<0.05) mild reduction in paw volume when comge to
each other groups but positive control Indomethd€irmg/kg have showed (***P<0.001) more anti inflaatory
activity at second hour. The 6-acetyl, 4’-nitro flavanol and 6-acetyl, 3'4’-dinitro 7-flavanol weeshown moderate
reduction in paw volume when compared each othenpgg at second hour. Above specified same manng¥, a
inflammatory action was prolonged between 3to 2dr&0

CONCLUSION

The present study concluded the beneficial effésynthasized 7-flavonols and its derivatives ia dontrol of paw
oedema volume in Carrageenan induced paw oedemaTiais study confirms the rational basis for it un
synthasized 7-flavonols and its derivatives for tteatment of inflammation in patients. Further pphacological
investigations are under way to characterize actifiavonols and to establish exact mechanism fénmmation
action, which may have fewer side effects. Thiskyave believe, will be useful for further inflamnat research
works.
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