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ABSTRACT

The main objective of this present work is to find good pharmacological activities in herbal socaiwith their
phytochemical study, which is aimed to investigit80% ethanolic extract of Dodonaea Viscosa fl@afer their
antioxidant, analgesic and cytotoxic activitiesaEtionation of this extract led to the isolationfofirteen natural
bioactive compounds, among them a novel one wédatézband identified a$-OH-kaempferol-3,6-dimethylether-
4°-glucopyranoside besides 13 known compounds dimdu one kaempferol glycoside, three methylated
kaempferol,onequercetin glycoside, fimethylated quercetin and three aglycones. All thee mompounds were
identified by chromatographic methods, chemicalrdegtion and spectral datati NMR,**C NMR).The 300 pL
ethanolic extract concentration showed the mostrgaintioxidant activityvith inhibition % 82.09 +0.15 using the
DPPH radical scavenging method which is higher thtas standard BHA (68.2) and lower than the staddBBHQ
(98.2). Itscytotoxic activity againsbreast carcinoma cell line (MCF7) showeds§@9.4 pg/ml compared with the
standard used (Cisplatin), which its 4Cis 5.48ug/ml. Its anti-nociceptive properties skdwthatthe 200 pL
ethanolic extract concentratiosignificantly (p<0.05) increased the response timehot plate method and
decreased the number of writhes in acetic acidhing test when comparing with the control group.

Keywords: Dodonaea ViscosaPhytochemicals, pharmacological activities, attiant, analgesic, cytotoxic
activity.

INTRODUCTION

Plants have formed the basis of traditional systémmedicine that have been in existence from angiears and
continue to provide mankind with new remedies Rlant products as a part of food and botanicaligmsthave
been used to cure and prevent diseases throughstakyh[2]. Nowadays, study the biological activiby natural
products such as anticancer, antibacterial, aatjvantioxidant, antiinflamatory, analgesic...etc dree of great
importance.Dodonaea viscoséSapindaceae) is an evergreen shrub native toraliasf3] and distributed in most
warm countries [4]Dodonaea viscostas many medicinal properties and it is a tradé&lomedicine in various
countries [5, 6], administered orally or as poeltim treat a great variety of ailments [3]. In vas African
countries, and other Asian countries, people adwared the dried leaves decoction for treatmestarhach ulcer
after grinding and mixing with milk or honey, hemuoids, and stomachache pains of hepatic or spteigm [7, 8,
6]. Besides the traditional uses, some pharmacmdbgiudies give an insight of its therapeutic ptéds as anti-
inflammatory, antioxidant and hypolipidaemic effeatre reported [9, 10, 11]. Stem or leaf infusians used to
treat sore throats, while root infusions for collke stems and leaves are used to treat feveresu$ $or malaria.
The stems are used as fumigants to treat rheumatienteaves are used to relieve itching, feversliavgs, aches
and can be used as an antispasmodic agent [3]ekemd roots as a painkiller to soothe toothachdshaadaches
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[12]. The flowers are used as a “home-brew “sulngtito bestow a bitter flavor, and also as a t¢hR]. The
knowledge of individual chemical constituents afadical plant is essential for optimizing extrantisrocedures,
understanding pharmacological activity as well adeptial toxicity. In general the species contadis and
triterpenes, saponins, flavonoids and a complexturéxof other phenolic compounds. It is that angraipeutic
activity in the herb is associated with polyvalphiirmacological effects brought on by synergistimbination of
several constituents rather than any single isdlatee [14]. Ghilbert [15] identified 23 flavone®in seeds, bark,
flowers and leaves dd.viscosa characterized by oxygenation at C-3 and in alrb0%b of cases, methoxylation at
C-6. Siddiqui’s review [16] makes reference to &g flavonoids including glycosides of querceérg( rutin) and
isorhamnetin these were isolated previously by Nad Subramanian in 1975. More recently Getie €tL3d]
isolated relatively large concentrations of quamgdtaempferol and isorhamnetin vviscosacrude leaf extract.
Previous chemical studies on this species resiitatle isolation and characterization of severaldhoids [18],
diterpenoid acids [19,20], some biologically actsaponins [21,22] and plant acids [23] a ng»eloumaric acid
ester [24], essential oils [25], sterols [26,188 dannins [23] from the aerial parts Dfviscosaand saponin esters
from the seeds ob.viscosa[22]. The present study was carried out to investighe phytoconstituents and the
evaluation of the antioxidant, analgesic and cyiatactivities ofDodonaea Viscosfiowers powder extract where
one new compound was isolated and identified asH6Kaempferol-3,6-di methylether-©O-glucopyranoside
besides 13 known compounds. The structures of sbéated pure compounds have been established using
conventional methods of chemical and physical aislgnd confirmed b{H and**C-NMR.

EXPERIMENTAL SECTION

General methods:

'H (500 MHz) and™C (125 MHz) NMR: Jeol spectrometer (Kyoto, Japam)DMSO-¢; UV: Shimadzu
spectrophotometer model UV-240 (Kyoto, Japan); &oige 6S (Riedel, De Haen), Cellulose (Merck) and
Sephadex LH-20 (Pharmacia); paper chromatograp@y. (Whatman No. 1 and preparative (PPC) on 3 Migepa
using the following solvent systems: (1) BAW (n-Bd@cOH/H,0, 6:1:2); (2) HO; (3) AcOH/HO (15:85), (4)
6% AcOH (AcOH/HO, 06:94) and (5) Forestal (AcOH/ Conc. HCHH 30:3:10).

Drugs and chemicals for antioxidant test
DPPH (2,2-diphenyl-2-picrylhydrazyl hydrate), BHBUtylated Hydroxyl Anisol) and TBHQ (Tert-Butylated
Hydroxyl Qunione); from Sigma-Aldrich Chemie, Ste@im, Germany; as standard antioxidants.

Potential cytotoxicity measurements by SRB assay.

One tumor cell line - MCF7 (breast carcinoma), whtained from the National Cancer Institute, CaEgypt, by
serial sub-culturing. Potential cytotoxicity of tB8% EtOH extract obodonaea Viscosfiowers was tested using
(SRB) assay of cytotoxic activity according to thethod ofSkehan et al[27].

Drugs and chemicals for analgesic test
Acetic acid was purchased from Sigma-AldficBo. and diluted in 0.9 % sodium chloride (Sigmai#dh®, MO,
USA) to prepare 0.6 % acetic acid. Diclofenac spdiwas purchased from Novartis Co. (Novartis Co.irdza

Egypt).

Animals for analgesic test:-

Male Swiss albino mice weighing 20-25 g were puseltifrom Modern Veterinary Office for Laboratoryifmals
(Cairo, Egypt). Mice were housed in polyethylenayeza under controlled laboratory conditioning (251%C
temperature, 55 % relative humidity and normal diytkt cycles). Food and water were providedllibitum All the
experimental protocols were approved by The Ani@ate and Use Committee at the Faculty of Pharnfacgz
Canal University.

Plant material:
The cultivatedDodonaea Viscoswas collected from Agriculture museum, Egypt. Algber specimen is deposited
in the National Research Centre Herbarium.

Extraction and fractionation:

600g of powdered air-drieBodonaea Viscosflower was extracted with 80% EtOH. Its ethanddixtract was
vacuum dried at 5& and its weight was calculated to give 350g. TRB®T of the extract using the solvent systems
(1) and (3), respectively, revealed the presencenaifly components of polyphenolic nature. The cotnatad
extract was chromatographed on a polyamide coluehutjon being performed with water followed by wate
ethanol mixtures to give six fractions. These fmaw were further chromatographed on paper andculpn
chromatography to isolate and purified their flaviohconstituents using various solvents to affavedlve natural
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flavonoid compounds namely : 6-OH- kaempferol-ducgpyranoside (1), quercetin-3-4k-rhamnopyranoside
(2), quercetin-3"-methyl ether (4), quercetin-4timyk ether (5), kaempferol-3-methyl ether (6), 6-R&kmpferol-
3,6-dimethyl ether (7), kaempferol-3,6-dimethylet(8), quercetin-3,6-dimethyl ether (9), quercéija - dimethyl
ether (10), quercetin-3,6,4 -trimethyl ether (18)QH kaempferol (12), kaempferol (13), quercetid)(and the
new natural flavanoid compound; 6-OH kaempferokdifGethylether-4 -glucopyranoside (3). Their chemhic
structure have been established by conventionaladstof chemical and physical analysis and confirime'H and
3C NMR spectroscopy.

Evaluation of antioxidant activity

DPPH radical scavenging assay:

Radical scavenging activity of plant extract agaistable DPPH was determined spectrophotometricially
comparison with BHA and TBHQ as standard antioxidalivhen DPPH reacts with an antioxidant compound,
which can donate hydrogen, it is reduced. The obaig color (from deep violet to light yellow) wemgeasured at
517nm on a Shimadzu Spectrophotometer (UV-1601 R&jical scavenging activity of plant extract wasasured

by method of Brand-Williamst al[28], as described below.

- Plant solutions were prepared by dissolving arkmaveight of plant in 10 ml of methanol (HPLC grade

- The solution of DPPH in methanol (6 x*>1) was prepared freshly, before UV measurements.

- 2.9 ml of this solution were mixed with 100, 28@d 300 pL of plant solution in 1 cm path lengthette.

- The samples were kept in the dark for 15 minrogm temperature and then the decrease in adsorpts
measured.

- The reference cuvette contained DPPH blank.

- The radical scavenging activity of the samplegi¢xidant activity) was expressed as percent iitibito of DPPH
radical as the following equation:

Inhibition %= [(A control -A treatmen) IA controD] x 100

Where
A control:iS the absorbance of the control.
A yearment IS the absorbance of the treatment.

Evaluation of potential cytotoxicity:

The main objective of cancer therapy is to achieaximum therapeutic destroy of tumor cells using inimal
concentration of the drug. This can be achievedyrinciple, via selective antitumor preparationshil&/ 100%
selectivity may be impractical, achievement of oxebly high selectivity seems to be aim [29].

Potential cytotoxicity of the ethanolic extracti@ddonaea viscosgas tested using the method of Skebtal [27].

- Cells were plated in 96-multiwell plate (tells/well) for 24 hrs before treatment with thetraxt to allow
attachment of cell to the wall of the plate

- Different concentrations of the extract undet (& 1, 2.5, 5 and 10 pg/ml) were added to thé roeholayer,
triplicate wells were prepared for each individdase.

- Monolayer cells were incubated with the extrdots48 hrs at 37°C and in  atmosphere of 5%.CO

- After 48 hrs, cells were fixed, washed and stiwéh Sulpho-Rhodamine- B stain.

- Excess stain was washed with acetic acid andtedthstain was recovered with Tris EDTA buffer.

- Color intensity was measured in an ELISA reader.

- The relation between surviving fraction and estireoncentration is plotted to get the survisaive of each
tumor cell line after the specified extract.

Principle:

The ethanolic extract (1-10 pg/ml) @fodonaea viscosavas tested for any cytotoxic activity against lstea
carcinoma cell line (MCF7), using the SRB assayB3&a bright pink aminoxanthrene dye with two $wpic
groups. It is a protein stains that binds to thénangroups of intracellular proteins under mildidic conditions to
provide a sensitive index of cellular protein corte

Evaluation of Analgesic activity

Experimental design

The animals were divided into 4 groups of 6 aninealsh and dose given as follows:

Group 1: served as control & received 12% tweern8@istilled water as vehicle at a dose 10 mil/kghbaveight
orally.
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Group 2: served as standard & received Diclofermiugn in Tween 80 suspension with water at a dds&0o
mg/kg body weight orally.
Group 3: served as test & receiveddonaea viscosaxtract in Tween 80 suspension with water at & ads100
mg/kg body weight orally.
Group 4: served as test & receivBddonaea viscosaxtract in Tween 80 suspension with water at @& df200
mg/kg body weight orally.

Hot plate test

The animals were placed individual in Hot plateulated at temperature (55+0.5°C) before the treatrieits
reaction time was determined. After noting theiahiteaction time, the treatment should be giveredoh mouse.
Then each animal was placed in the Eddy’s hot platier regulated temp. The response time was rbtde time
at which animals reacted to the pain stimulus eitlyepaw licking or jump response, whichever appddirst [30-
33]. Mice with baseline latencies of <5s or >30senveliminated from the study. The reaction timaadsed by stop-
watch and then the reaction time was determineat 8ft15, 30, 45 & 60 min. after oral administratiof standard
and test drug [34].

Acetic acid writhing test

Koster method [35] was used. The mice were injectedperitoneally with 0.1 ml of 0.6% acetic acolution 30
min. after treatment with the extract, which inddidde characteristic writhing. The number of writhiwas
observed between (5-15min). The data were collemteldcomputed according to the following formula:

Inhibition % = [Mean of writhing test (control) —&&n writhing test (test) / Mean number of writhtagt (control)]
X 100.

Statistical Analysis for analgesic

Results are expressed as mean + S.E.M. Data walgzad using one-way analysis of variance (ANOV@ljdwed

by Bonferroni'spost-hoctest. All statistical tests were done employing Btatistical Package for Social Sciences,
version 19 (SPSS Software, SPSS Inc., Chicago, W8A)the differences were considered significaPad.05.

New natural 6-OH kaempferol-3,6-di mehylether-4Aiegipyranoside:-

Ri-values x100: (1) 64, (2) 19, (3) 34 ; Wy nm (MeOH): 242sh, 250, 268, 290, 325sh, 345; +HMa(272,
302sh, 385; + NaOAc: 270sh, 267, 328, 397; +NaOAR®4: 252sh, 270, 350; + Algl266sh, 272, 295, 360, 392;
+AICl5 / HCI: 262sh, 275, 295, 350, 38%-NMR: 5(ppm) 7.88 (d, J= 8.5 Hz, H-2',6"), 6.91 (d, J=85 H-3',5),
6.47 (s, H-6), 5.04 (d, J= 7.5 Hz H-1 of the gise), 3.1-3.6 (m, sugar proton), 3.8, 3.7 (s, 2-@LHC-NMR
spectral data: Aglycone moiety{ppm) 151.4 (C-2), 137.5 (C-3), 178.2 (C-4), BBYC-5), 131.2 (C-6), 155.1
(C-7), 94.1 (C-8), 157.5 (C-9), 104.5 (C-10), BR4C-1°), 129.2 (C-27), 116.6 (C-3°), 157.9 (C-4116.6 (C-5),
129.3 (C-6"), 59.6, 56.0 (20GH 4°-O-glucoside; 99.8 (C-17), 73.3 (C-2"), 7€G-3), 69.8 (C-47), 77.3 (C-
57), 60.7 (C-6™).

6-OH kaempferotH-NMR: & (ppm) 8.01 (d, J= 8.5 Hz, H-2', 6°), 6.91 (d, J5 Bz, H-3", 5'), 6.50 (s, H-8).
6-OH kaempferol-3,6-di mehylettet-NMR: & (ppm) 7.98 (d, J= 8.5 Hz, H-2'6"), 7.10 (d, J5 Biz, H-3", 5,
6.89 (s, H-8).

RESULTS AND DISCUSSION

The ethanolic extract was applied on a column uplgamide 6s as an adsorbent and eluted by waltemeed by
water-ethanol mixtures to obtain six fractions. Jdndractions were further purified using sub colsnam paper
chromatography to give rise to 14 pure compoundsorg which the pure natural compound 6-OH kaemghero
3,6-dimehylether-4"-glucopyranosidediscussed h€mmpound (3) was found to possess flavonoid natar¢he
basis of its Rvalues, color properties and UV spectral data [@6re it appeared as yellow spot on paper
chromatograms under UV light, its UV spectral datdeOH and with diagnostic shift reagent indicateffavonol
type with a free 5,7-dihydroxylgroups while it igbstituted at 4°, the (60 nm) bathochromic shift band (1)
produced on the addition of NaOMe with a decreasdts intensity proved a substituted 4°OH groupphvihe
absence of any shift in the same band on the adddf NaOAc/HBO; indicated the absence of a 3'g4'-
dihydroxyl group in the ring B. The addition of Na®©led to a bathochromic shift (17 nm) in band {iilicating a
free 7 OH group which was confirmed by the app@paha shoulder at (325) in band | on the additbiNaOMe.
The bathochromic shift (20 nm) observed in ban@{IAICl; in relative to that in MeOH, indicating the preserof
6-methyl group. Both enzymatic hydrolysis usipiglucosidase and complete acid hydrolysis afforthed sugar
glucose together with the aglycone 6-OH kaempfar6tdimehylether (3°) which was identified throughvalues
and*H —NMR spectroscopy. Demethylation for compound (8ing anhydrous AlGand dry benzene [37] yielded
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the aglycone 6-OH kaempferol (identified throughv&ues andH-NMR spectroscopy). The structure of the new
compound (3) was confirmed throui—-NMR spectral data which gave rise to the signélsaempferol whereby
two doublet signals appearedda?.88 and 6.91ppm assigned to H-2", 6° and H-3wi8i absence of H-3 and H-6
signals(which appeared at 6.7, 6.2) indicatingrthebstitution at these positions and a doubletadgat 5.04 with J

= 7.5Hz were assignable to aranomeric proton of a glucose moiety, beside tlesgmce of two singlet signalsdat
3.7 and 3.8 ppm were assignable to the presenZermthoxy groups and the remaining sugar protogsnance in
the spectrum appeared in the region fromppm 3.1-3.6. The chemical shift value of thermsaric glucose
proton ensure that this moiety is not sitedtha C-3 position of the aglycone moiety (itshube more
downfield at~ 5.5 ppm or more)[38].The site of attachment oftihe methoxy groupsto the aglycone moiety and
for final confirmation of the chemical structure fhis compound**C NMR analysis was therefore performed. The
recorded spectrum revealed the presence of thesigrmals at 59.6 and 56.0 ppm proved the presendavaf
methoxy groups, in addition to signal of the anamgiucose carbon & ppm 99.8 (glucose at 4 -position) and a
downfield shift for C-6 at 131.2 sure that the nytdtion at that position and not glycosylation tlagpeared at
129.2 ppm. Also the upfield shift of C-4" at 15p@m than the unsubstituted one (159.9) ppm , vkighdownfield
shift of both 3" and 5’at 116.6 ppm than the unsuted one (115.4 ppm) confirmed the substitutdmposition-

4 and the other carbon resonances in this speginssessed chemical shifts (see exp.) which alsal fivell with
the structure of (3) as 6-OH kaempferol-3,6-dimettyr-4"-glucopyranoside which is the first repdrteatural
occurrence of this new compound.

CH,OH

(o]
OH
OH
o. HO

CH50

Structure of 6-OH kaempferol-3,6-dimehylether-4"-glicopyranoside (3)

Results and discussion of the antioxidant activity:

The results of DPPH inhibition by plant extractd@mparison with BHA and TBHQ as standard antioxidare
represented in Table 1 and Fig. 1. Among the tHoses used fdbodonaea viscosaxtract (100, 200 and 300 L),
the results showed that a maximum scavenging ctivas offered by 300 uL dbodonaea viscosaxtract with
inhibition % of 82.09 + 0.15, followed by 200 pL tWiinhibition % of 81.02 + 0.11, and finally 100 pith
inhibition % of 79.91 + 0.16.

Antioxidant activity of the extract with the threencentrations (100, 200 and 300 pL) was compaitdthe two
standards (BHA and TBHQ), and from these results,can conclude that the three concentration®arfonaea
viscosaextract showed strong antioxidant activity, higtlean the standard BHA (inhibition % of 68.2), dodrer
than the standard TBHQ (inhibition % of 98.2).

Polyphenolic compounds are a class of antioxidgahts which act as free radical terminators [39,%#8F highest
concentration (300 ml) of 80% ethanolic extractDafdonaea viscosaad the highest antioxidant activity ensure
that its phenolic compounds are responsible faaritsoxidant activity.

Table 1: DPPH inhibition (%) of different concentrations of Dodonaea viscosa extract in comparison with BHA and TBHQ

Drug DPPH inhibition (%)
Standard antioxidant (BHA) 68.2
Standard antioxidant (TBHQ) 98.2
Dodonaea viscostract, 100 puL 79.91+0.16
Dodonaea viscosextract, 200 pL]| 81.02+0.11
Dodonaea viscosextract, 300 pL 82.09+0.15
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Fig. 1: DPPH inhibition (%) of different concentrations of Dodonaea viscosa extract in comparison with BHA and TBHQ
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Results And Discussion of the cytotoxic activity:-

The results of the cytotoxic activity on human turoell lines was determined according to the dadees of drug
exposure required to reduce survival in the cakbdito 50% (I6). Cytotoxic activities were examined on breast
carcinoma cell line (MCF7). The results for ethamaixtract ofDodonaea viscos@ompared with that of the
standard used (Cisplatin) were recorded in TabRI&s of surviving fraction vs concentration incnaigrams of the
ethanolic extract obodonaea viscosare shown in Fig.2, and that of the standard (&fsp in Fig. 3. The results
showed that the 80% ethanolic extracDafdonaea viscoshas strong cytotoxic activity, as itssyds 19.4 pug/ml,
compared with the standard used (Cisplatin), whhCsy is 5.48 pg/ml.

Table 2: Cytotoxic activity of the ethanolic extrat of Dodonaea viscose and the standard drug (Cisplatin)

Drugs Conc.p/ml | MCF-7
0.000 1.000
5.000 0.501
Standard drug (Cisplatin) 12.500 0.476
25.000 0.434
50.000 0.419
0.000 1.000
5.000 0.733
12.500 0.616
25.000 0.401
50.000 0.413

Figure.2: Cytotoxic activity of the ethanolic extract of Dodonaea viscose  Figure 3: Cytotoxic activity of the standard drug Cisplatin)

11 1.5
- IC50 = 19.4 ug/ml IC50= 5.48ug/ml
0.9+
e &
S osf S |
e =
0 o7l 153 1.04
£ &
Y= 0.6 b
o) [=7]
C 0.5 &
= =
= 0.4+ =
e g Uk
=5 0.3 =
w n
0.2
0.1+
-~ MCF-7
0.0 ‘ . 0.0 r :
0 20 40 60 0 20 40 60
CONC.ug/ml CONC.ug/mi
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Results and discussion for analgesic:-
Hot plate method and the acetic acid writhing iestmice were employed to assess the central mesmaof
compound in producing analgesia. Hot plate methedlves higher brain functions and is considergatraspinally
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organized response and is useful in elucidatingraliyy mediated anti-nociceptive responses, whmtuges mainly
on changes above the spinal cord level. The amficaptive properties oDodonaea viscosaextract was
investigated on mice using the hot plate test ahitphest dose (200 mg/kg) used from the extrgeifsggantly (P<

0.05) increased hot plate time at 30, 45 and 6Q,mihen compared to control group as shown in T&band

Figure 4 which this indicated the analgesic adtivit the extract.

The abdominal constrict ion response induced bti@aeid is a sensitive procedure to evaluate perally acting
analgesics[41].In general, acetic acid causes Ipaiiberating endogenous substances such as serohistamine,
prostaglandins (PGs), bradykinins and substanen@ings[42].Results were obtained using this metmdhown
in Table 4 that the high dose 200 mg/kg of theamttexhibited analgesic as it significantly ( P<&).8ecreased the
number of writhing response when compared withcihhatrol and the other groups.Phytochemical scregofrthe
ethanolic extract of Dodonaea viscosa gave risthaoisolation of 14 flavonoids compounds as desdribefore,
which might be responsible for the analgesic attiYiadav et al., 2011[43] reported in the curremteistigation.
Therefore, the overall results obtained suggestatthe ethanolic extract Bfodonaea viscoseight relieve pain.

Table- 3: Effect of Dodonaea viscosa extract on hot plate reaction in mice

Group Dose (mg/kg) 0 1.5 3.0 4.5 60 min
P.O. min min min min
Group | Vehicle 11+0.37| 12+0.56 | 16+0.63 13+0.63 | 12+0.76
Group Il (Diclofenac sodium) 10 13+0.42| 20+1.28 19 +0.97 13+0.63 | 15+0.97
Group lll (Dodonaea viscosextract) 100 13+0.63| 14+056| 20+1.69 | 22+1.17° | 18+0.63
Group IV Dodonaea viscosaxtract) 200 12+0.37| 11+0.84[ 24+0.65" | 25+0.21° | 21 +1.38°
* Control e Diclofenac A Dose 100

Figure (4): Effect of Dodonaea viscosa extract on hot plate reaction in mice

o [ N~ [ w
<> n <> n >
L 1 )

Hot plate latency time (S.)

(2]

at 15 mint.

At zero time

at 30 mint. at 45 mint. at 60 mint.

OControl @Diclofenacsodiumm @Dodonaea viscosa extract (100mg/kg) BDodonaea viscosa extract 200mg/kg)

Table- 4: Effect of Dodonaea viscosa extract on acetic acid-induced writhings in mice

Treatment Dose (mg/kg, p.d®)| Writhing (n¥ | Inhibition (%)
Control (Vehicle, 10 ml/kg, p.o.) ... 27+042 | ...
Diclofenac 10 19 +0.45 29.63
Dodonaea viscoseaxtract 100 22 +1.48 18.51
Dodonaea viscoseaxtract 200 14 +0.5%° 48.15

@Administered 30 min before 0.6% acetic acid (60kggp.).
® Counted for 20 min after acetic acid injectionjues are mean"S.E.M.; n=6.
* Control e Diclofenac A Dose 100
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