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ABSTRACT

Quercetin was studied on different model of inflatiom like acute, sub-acute and chronic modelsdi®giwere
performed using different agent induced-paw edeimg Dextran-induced paw edema, Formalin-inducedv pa
edema and Cotton Wool Granuloma model. The dosedZkg of Quercetin were tested orally and Indomeithat
the dose of 10 mg/kg was used as standard. Thissriégvealed from the screening model that the cgtarc
possesses anti-inflammatory activity.
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INTRODUCTION

Inflammation is the protective phenomena and aaresg that occurs if an injury takes place due toesiternal
and external factors [1].The main bases of inflatimnais based on two function of limiting demagel gmomoting
repairment of tissues. Although inflammation is ifiaial in providing defense against infection imess, it may
become unchecked in case of pathogenesis of chrofiammatory disease[2]. The main mechanism of
inflammation is that the cell related with inflamtioe etc on cell membrane to cause the releasgsosbmal
enzyme arachidonic acid and various eicosanoidpraduced [3].

Inflammation may be acute sub-acute and chroniarscin three different phases. The first phase isbrof
increase in vascular permeability resulting in egon of fluid from the blood into the interstitispace, the second
phase comprises of leukocytes infiltration from lteod into the tissue and the third phase fornmatibgranuloma
and tissue repairment take place.

EXPERIMENTAL SCECTION

Drugs and chemicals

Quercetin was purchased from Yarrow Chem Productsnbhi. Dextran Sodium was a gift sample from a
pharmaceutical company. Formalin (Formaldehyde Bf¥was purchased from Sd Fine-Chem Limited Mumbai.
And Indomethacin was purchased from Balaji Drugs.

Animals

Both sex wistar rats of age 150-250g were obtafn@ Indian veterinary research institute, Izzaghia Bareilly
U.P. All animals were housed in polypropylene cagestemperature-controlled room at 24e: The animals were
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fed with pelleted and free access to water througltee experiment. This study got approved frontitunsonal
Animal Ethical Committee (IAEC).

Determination of Anti-inflammatory Activity
The Quercetin was investigated for anti-inflammyptactivity in rat’'s animals. Three following modelgre used in
this study:-

1. For acute inflammation
Dextran induced Paw edema

2. For sub-acute inflammation
Formalin induced paw edema

3. For chronic inflammation
Cotton wool granuloma

Dextran-induced Paw Edema Model

The rats of this experiment were divided into thgeeups, each groups contain six rats. Acute afitsnmatory
effect was evaluated by dextran-induced paw ederdaced according to edema assay [4,5]. 0.1 ml e§liy
prepared 1.0% w/v dextran sodium in normal salih8% w/v NaCl) was injected to the sub plantaioe®f right
hind paw of rats (6,7).The Quercetin were suspermemdrmal saline & administered orally to ratsdur before
dextran injection. Indomethacin (10 mg/kg b.w) vgagen to standard group. And paw thickness willnbeasured
using vernier calipers at 0, 1, 2, 3, 4, and 5hA8) after its percentage inhibition was calculagehis formula.

Calculating % Inhibition:
= _Control-Testx100
Control

Formalin-induced paw edema

The rats of this experiment were divided into thgeeups, each groups contain six rats. Drug wasirgstred by
oral route and after 30 min. of drug administrati®ri0], &' and ¥ day Formalin was injected (0.1ml of 2%) in to
right hind paw of rats by sub plantar route [11{u®was administered once a day for 7 days. And'bday after
1hr. of experimental period paw thickness was mreakhy Vernier calipers [11]. And after its peraege inhibition
was calculates by this formula.

Calculating % Inhibition:
= _Control-Testx100
Control

Cotton Pellet Granuloma Model

In cotton pellet granuloma model the animals weveldd into three groups, each group contains &is. rRats were
anaesthetized with diethylether. The back skin slaved with scyssor and disinfected with70% ethghd].
Sterile preweighed cotton pellets (10 mg) were anf#d in the dorsal region of each rat throughnglsineedle
incision [12,13,14]. Drug, Indomethacin and conwrehicle were administered daily for 10 days (A @odays). On
the 1lthday the pellets were dissected out, dried at 60fo€,24 hrs,[15] then wet and the dry weight was
determined [16]. The weight of the cotton pellefobe implantation is subtracted from the weighttloé dried,
granuloma pellets. The results were expressed as meSEM. The differences were compared using ocag-w
ANOVA followed by t test.

Statistical Analysis

The results were expressed as mean + SEM, Stalisigmificance was determined by one way

ANOVA (Analysis of Variance) followed by t test hysing the Graphpad Instant version and compared wit
control.
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Table 1: Anti-inflammatory activity of Quercetin on Dextran induced paw edema in rats

Dose Edema Size Means (mm)+ SEM (%Inhibition)
Groups / Treatment | (mg/kg, p.o) | 1hr. 2hr. 3hr. 4hr. 5hr.
Group 1/ Control 2.740.28  3.0+0.18 3.1+0.006 3.2+0.024 3.7+0.28
Group 2/ Quercetin 20 2.0+0.013* 2.1+0.012*** 2.1808*** 2.0+0.013*** 2.0+0.018***
(25.92%)  (29.03%) (32.25%)  (37.5%) (45.95%)
Group 3/Indomethacinp 10 20.050 2.2+0.013*** 2.2+0.012*** 2.2+0.006*** 2.1+0.013**
(22.22%) (26.66%) (29.03%) 31.25%) (43.24%)

Results are mean +S.E.M. (n=6) *P<0.05, **p<0.01*&P<0.001 compared to control

Table 2: Anti-inflammatory activity of Quercetin on Formalin -induced paw edema in rats

Groups / Treatment Dose Mean increase in paw thickness after 6 days (mm Inhibition
(mg/kg, p.o)
Group 1/ Control | ... 3.8+0.29
Group 2/ Quercet 2C 2.140.013** 44.75%
Group 3/Indomethac 1C 2.2+0.01¢* 42.105%

Results are mean +S.E.M. (n=6) *P<0.05, **p<0.01*&P<0.001 compared to control

Table 3: Anti-inflammatory activity of Quercetin on Cotton Wool Granuloma in rats

Groups / Treatment Dose Wet weight (mg) | Dry Weight (mg)
(mg/kg, p.o) | (% Inhibition) (% Inhibition)

Group 1/ Contrc | ..... 17049.: 65+2.¢

Group 2/ Quercet 20 7746.7 (54.709) * | 48+4.4 (26.15%*

Group 3/Indomethacir} 10 110+46.7 (35.29%)| 50+2.9 (23.07%

Results are mean +S.E.M. (n=6) *P<0.05 & **p<0.@bmpared to control
RESULTS AND DISCUSSION

The drug was tested for the anti-inflammatory astiusing Dextran-induced paw edema , formalin-icetl paw
edema and cotton wool granuloma models, the rasaltabulated in table-1,2,and 3.

Among them only quercetin (20mg/kg) in the testugrehows maximum activity (45.95%) compared with th
control group in reducing the edema by using dexindluced edema model. The maximum percentageifiamilof
test drug quercetin is 44.75% when using formalisiiced paw edema and the maximum percentage iohilat
test drug quercetin is 26.15 % when using cottoolwgoanuloma model. Therefore quercetin was scrdesag
formalin-induced paw edema and cotton wool granalonodels to find out conclusive result in anti-amfimatory
activity.

After injection in mice and rats extremities, Dextrthat induces anaphylactic reaction which is atterized by
extravasation and edema formation, as a consequehdieration of histamine and serotonin from mast
cells[16,17].

Formalin induced paw edema which is a sub-acutanmhation results from cell damage, which provokes
production of endogeneous mediators. Histaminetaein, prostaglandins, and bradykinin are exangbleome
endogeneous mediators inhibition of edema indugeidimalin in rats is one of the most suitable f@stcedures to
screen antiarthritic and anti-inflammatory agerst#t @losely resembles human arthritis [17] .

The cotton pellet granuloma is use as proliferdéi@sp of inflammation. During the inflammatory prsgenigration
of WBC takes place which is the biological markemlargement of spleen occur as spleen has the pytagoature
[18].

CONCLUSION
It may can be concluded that quercetin has showirirdlammatory activity against formalin-induceéw edema
and cotton wool granuloma model, therefore quancg&0dmg/kg) shows the moderate activity in dextrathiced

paw edema model. Quercetin showed better activibfilp compared to the others models of anti-infkaatory
activity. This study demonstrates the efficacy oéigetin as an anti-inflammatory agent.
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