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ABSTRACT

The anti-inflammatory activity of ethanolic extract of Dalbergia sissoo leaves , pods and bark was studied in a
model of inflammation using a right hind paw edema method in  Albino Wistar rats. One percent carrageenan in
0.5% sodium carboxymethyl cellulose (CMC) was administered through the sub-plantar region of the right hind
paw of the animals. CMC was used as a suspending agent because it does not produce evident changes in activity
response. Phytochemical investigation of leaves, pods and bark extract showed that it contained carbohydrates,
proteins, amino acids, tannins and flavonoids. After oral administration of ethanolic extract at different doses (300,
500 and 1000 mg/kg), inhibition of right hind paw - edema was observed at 30, 60, and 120 min time intervals. The
anti-inflammatory effects of the extract were compared with a standard dose of Indomethacin (10 mg/kg). In anti
inflammatory studies, the extract was found to be safe up to 3000 mg/kg. In the Albino Wistar rats. The biological
effects increased with increasing doses. The ethanolic extract of Dalbergia sissoo bark (DSEB) at 1000 mg/kg
showed the most potent anti-inflammatory activity compared to the other groups (300 and 500 mg/kg) throughout
the observation period.

Keywords: Dalbergia sissoo, Carrageenan, Indomethacin, Paw - edema, Ethaexdliact.

INTRODUCTION

Dalbergia sissoo ( Roxb.) belongs to Fabaceae plant family which tsvedo India and had been long cultivated in
Egypt as shade tree on the banks of irrigationlsania is large deciduous tree; often with crooketk and light
crown. Under favorable conditions the tree attanseight of about 100 ft and girth up to 8 ft. tbws well on
porous soils containing sand, pebbles and bouldemaches its finest development in the river aaith tract.
Dalbergia sissoo includes many members which are broadly used krf@dicine for several diseases [1]. Current
literature reveals that the isolation of severampounds of confirmed biological activity such aavfines,
isoflavones, quinines and coumarins fr@ualbergia sissoo. It also contains tectoridin, caviunin@- glucosides
isocaviunin isoflavones, tectorigenin, dalbergiiochanin-A, and 7-hydroxy -4-methylcoumarin [2].€lheartwood
gave 3,5 -dihydroxy-trans-stibene, biochanin A, bdajichromene, dalbergenone and iso-dalbergin. The
concentrated extract of heartwood in milk was mibed in fevers; extract of leaves in jaundice kbextract is used
as anti-inflammatory agent in piles, sciatica, aslood purifier. The oil was used externallyhie skin diseases
and infected ulcers [3] . It has been reportedisiodation of several compounds so there is needotdirmed
biological activity forDalbergia sissoo leaves, pods, bark- heart wood and sap wbDatbergia sissoo has also
been used in folk medicine as an aphrodisiac, dhcignt, expectorant, antihelminthic, antipyretand in the
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treatment of various digestive disorders and skseabsesDalbergia sissoo oil has repellant activity against
Anopheles stephensi, Aedes aegypti and Culex quinquefasciatus, and is also resistant to some wood boring insects
[4]. Dalbergia sissoo leaves have been reported to have anti-inflammagativity, analgesic and antipyretic
activities The bark is 3-5 cm long, either cungedlat, and fibrous. Its external surface is rowgth shallow and
broad longitudinal fissures. The leaves and trunldates oDalbergia sissoo contain various compounds [5-6].

MATERIALS AND METHODS

a. Collection of plant material and preparation ofextract:

Dalbergia sissoo leaves, pods, and bark were collected from Bhowmear Bairagarh Bhopal. These were placed
in plastic air tight bags and washed by fresh aistllled water. These were powdered and extraetitd 95 %
ethanol and 5% distill water by heating undelusefThe ethanolic extract was concentrated to esgrin a rotary
evaporator under reduced pressure and controlradeature (40°C-50°C). The concentrated ethanatimet so
obtained were suspended in distilled water anditraated by the light petroleum ether, chlorofonu acetic acid
[8]. The collected fractions were separately coire¢ed to yield the reddish brown semi solid resid@]. The
obtained residue was subsequently washed with afolon and ethyl acetate to get the separated gieeni
amorphous solid material. [10].

b. Experimental animals

Albino Wistar rats weighing (150-200 g) were usewt ftudying antiinflammatory activity. Animals were
maintained under standard laboratory conditiongtdeol for study was approved by the institutioAalmal Ethics
Committee (IAEC) [11]. Albino Wistar rats weraken from Laboratory Animal Resource Section. Thienals
were kept in polypropylene cages and maintainethalanced ration-standard diet with free accesdeancwater
regularly. Animals were further divided into eight groups with four animals in each group. The roofe
administration of drug was orally [12].The extraofsalbergia sisssoo used in the doses of 300, 500 and 1000
mg/kg orally in the study test, standard drug usess Indomethacin (20mg/kg),the vechile drug used wa
CMC(5ml/kg) were used for comparing Anti-inflammato effect[13] .Four animals were used in eachtineat
group. First group was administrated with vehicM@ second group with standard drug Indomethaddm@kg) ;
third group with ethanolic extract &f.sissoo leaves(DSEL-1)300mg/kg; fourth group ethanolica&at of D.sissoo
leaves(DSEL-2)500mg/kg; fifth group ethanolic egtraof D.sissoo leaves(DSEL-3)1000mg/kg; sixth group
ethanolic extract oD.sissoo bark (DSEB-1)300mg/kg; seveth group ethanoicl aettiof D.sissoo bark (DSEB-2)
500mg/kg; eighth group ethanolic extractDo&issoo bark (DSEB-3) 1000mg/kg ninth group ethanolicrast of
D.sissoo pod (DSEP-1)300mg/kg tenth group ethanolic extdcD.sissoo pod (DSEP-2)500mg/kg ,eleventh
group ethanolic extract ob.sissoo pod (DSEP-3)1000mg/kg. The anti-inflammatory atgiwas marked
throughout the observation period up to 5 hrs dwedcalculated as percentage inhibition of Carrageemduced
paw edema [14-15].

Table-1 Animal Grouping, Treatment and doses

Sno. | Treatment Dose No. of animals
1 Vehicle (0.5%CMC) 5ml/kg 4
2 Standard(Indomethacin) 20mg/kg 4
3 DSEL-1 300mg/kg 4
4 DSEL-2 500mg/kg 4
5 DSEL-3 1000mg/kg 4
6 DSEB-1 300mg/kg 4
7 DSEB-2 500mg/ke 4

8 DSEB-3 1000mg/kg 4
9 DSEP-1 300mg/kg 4
10 DSEP-2 500mg/kg 4
11 DSEP-3 1000mg/k 4

c. Protocol Procedure

Male rats of 100-200 gm. body weight, orally reegivthe test substance 1 hr. prior to Carrageemnjaation of a
volume of 0.05 ml. of 1% carrageen an in sterilenmad saline solution (NSS) was injected intradehnito the
plantar side of right hand paw of the rat . The pli@ameter was determined using a digital vernidipea prior to -
1, 3, and 5 hrs. after Carrageen an injection wgacted. The anti-inflammatory activity was caldath as
percentage inhibition of Carrageen an induced pdema using the following formula (Chu and Kova®&/ 7).
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Percent inhibitions- [1-paw diameter in treated/fdtw diameter in control (dc)] x100.

d. Experimental Design

Thirty Albino rats of either sex were divided irgteven groups of four rats in each group . Drugeveelministered
to all of the groups (control, standard and testspugh the orally route, 30 min prior to admiraston of 1%
carrageenan (0.1 ml.) to the region dorsum of itgiet hind paw. CMC (sodium carboxyl methyl celludslid not
produce evident changes in activity response.

Group-I (control group)
Sodium carboxyl methyl cellulose (0.5% CMC) in diist

Water at 5 ml/kg body weight.

Group-Il (standard group)
Indomethacin (20mg/kg) suspension in 0.5% sodiunOdbiserve as a standard drug at 10 ml/kg bodyhteig

Groups-lll, IV 'V, VI, VII VIII, IX,X and XI (Test groups)

Ethanolic extract (test drug) suspension in 0.5%iwa CMC (300, 500, 1000 mg/kg , respectively) @tml/kg.
Doses ofDalbergia sissoo extract of leaves(DSEL-1,2,3.), extract of barkfBs1,2,3.) and pods extract of (DSEP-
1,2,3.) were used as an anti-inflammatory up to010@/kg and 0.1 ml of 1% carrageen an in 0.9% Na&3d
administered into the subplannar surface of thet fignd paw of the animals [16].

e. Procedure

The percent inhibition of the edema formed was uated with comparison to the control group (0.55%dium
CMC, 10 mL/kg) after 60 and 120 min.. The anti-@mfimatory activity was determined as the percenbitibn of
the edema formed after two hours of carrageen anirgstration [17].

The percent inhibition was calculated using théfeing formula.

Mean paw inflammation of control — Mean paw inflanmation of test
Percentage Inhibition =

Mean paw inflammation of cdrol

The animals were fasted for 24 h prior to the expent. A mark was made on the right hind paw jusgdnd the
tibia-tarsal junction to ensure that the paw volyaseemeasured with a plethysmograph, was measured

Consistently every time it was dipped in the meycfliig) column up to the fixed mark. The initial vohe was
noted for each rat by the mercury (Hg) displacemeethod. After 15, 30, 60 and 120 min of carragaen
Administration, the paw volumes of all groups wareasured using a plethysmograph[18].

Statistical evaluation
Statistical analysis was performed by one way aslgf variance (ANOVA) test. All values are exmes as the
mean+ SEM.

RESULTS AND DISCUSSION

In this present study demonstrates that DSEaetgt was used in the doses of 200, 300 and 100Kgnogally in
the study test .Indomethacin (20mg/kg, p.o.) aMCC(5mg/kg) were used as standard drugs . The -Anti
inflammatory effects by standard drugs CMC andomdthacin which offer relief from inflammatory paby
suppressing the formation of pain substances irpéngheral tissues, where prostaglandins was stegd¢o play
an important. Therefore, it is likely that DSE mtigguppress the formation of these substances agamize the
action of these substances and thus exerts its Afitammatory activity in Carrageen an induced pedema in
Albino Wistar Rats. It has been seen in the presterty, DSE (1000 mg/kg) shows significantly Amtflammatory
activities.. The ethanolic bark extract Dalbergia sissoo showed marked anti-inflammatory activity compared t
ethanolic extracts of leaves and poDslbergia sissoo possessed Anti-inflammatory activity after 15, 3@ &0
min at the 1000 mg/kg dose. A dose of 1000 mg/iaitetl a greater percent inhibition of inflammatiafter 60 and
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120 min with standard drugs. Presence of flavonuids reported irbalbergia species and flavonoids are known
to inhibit prostaglandin synthetase . Since prdatadjns are involved in pain perception and arebitéd by
flavonoids, it could be suggested that reducedl.aVaie Anti-Inflammatory activity as studied by Cageenan
induced paw edema increase in diameter of paw & DfSleaves, pods and bark (1000mg/kg ) signitigan
inhibition % are shown in Table of different for #sinflammatory activity

4- Table- Result table for Anti inflammatory activity-Carrageen an Induced paw edema ( Paw diametenimm )

S.N | Treatment Dose 1 hr. 3 hr. 5 hrs. % inhibition
Vehicle

1. (0.5% CMC)) 5 ml/kg 1.66+ 0.123  1.88+0.21¢ 2.4940. -

2. Standard (Indomethacin) 10mg/kg 0.69+0.06]7 (025005 0.37 £0.075 84.96

3. DSEL-1 leave: 300mg/k¢ 1.21+0.07! 1.36+0.13: 1.45+0.12 41.8¢

4. DSEL-2 leave: 500mg/k¢ 1.16+0.11! 1.01+0.111 | 0.82 +£0.08 66.8°

5. DSEL-3 leaves 1 1000mg/kg 0. 89+@.120. 72+0.080] 0. 61+0.054 7 67.55

6. DSEB-1 Bark 300mg/kg 1.36+0.163 1.54+0.165 41.0.132 30.16

7. DSEB-2 Bark 500mg/kg 1.09+0.136 1.13#0.131 O0x®.120 59.81

8. DSEB-3 Bark 1000mg/kg 1.12+0.124] 0.97+0.114 766.0.091 69,23

9. DSEF-1 Poc 300mg/k¢ 1.78+0.13. 1.97+0.21. 2.123+0.87 49.2]

10 DSEF-2 Poc 500mg/k¢ 1.31+0.07! 1.46+0.15. 1.25+0.12 52.1%

11. DSEP-3 Pod 1000mg/kg 0.59+0.080 0.45+0.066 394#0.136 59.09

CONCLUSION

The active extract dDalbergia sissoo bark contained carbohydrates, phenolic compounagprioids and tannins.
Its ethanolic extract at a dose of 1000 mg/kg Haal most potent anti-inflammatory activity throughdbe
observation period. Our results showed tBaibergia sissoo has the potential to be developed as an anti-
inflammatory agent. It has been seen in the prestedly, DSE (1000 mg/kg) shows significantly Amtflammatory
activities. The ethanolic bark extract Dflbergia sissoo showed marked anti-inflammatory activity compared t
ethanolic extracts of leaves and poDslbergia sissoo possessed Anti-inflammatory activity after 15, 3@ &0
min at the 1000 mg/kg dose. A dose of 1000 mg/laitetl a greater percent inhibition of inflammatiafter 60 and
120 min with standard drugs. Presence of flavonuwids reported ibalbergia species and flavonoids are known
to inhibit prostaglandin syntheses. Since prostaijles are involved in pain perception and are iiéib by
flavonoids, it could be suggested that reducedl.avVaie Anti-Inflammatory activity as studied by Cageen an
induced paw edema increase in diameter of paw & DBfSleaves, pods and bark (1000mg/kg ) signitigan
inhibition % are shown in Tables of different fontkInflammatory activity.

SN | Extractcontents Unit(SI) Time Unit (S])

1 leaves mg/kg 15,30 &60 Mins.

2 pod mg/kg 15,30 &60 Mins.

3 bark mg/kg 15,30 &60 Mins.
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