Available online at www.scholar sresear chlibrary.com

Q\(\a(mac/;g ¢
Scholars Research Library 2 «"bA%
Scholars Research . * t@# 5
Der Pharmacia Lettre, 2016, 8 (13):42-52 * < »v *
. (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Anti-inflammatory and analgesic activities of Annickia Polycarpa stem back
and its constituents

Emmanuel K. Kumatia™®', Kofi Annan®, Rita A. Dickson?, Abraham Y eboah M ensah?,
Isaac K. Aponsah? Nguyen Huu Tung®, Augustine Ocloo® and Solomon Habertamariam®

'Centre for Plant Medicine Research (C.P.M.R), Mangpdkwapim, Ghana

? Departmentof Herbal MedicineFaculty of Pharmacy &harmaceutical Sciences, KNUST, Kumasi-
Ghana

*Department of Pharmacognosy, Faculty of PharmaayRharmaceutical Sciences, KNUST, Kumasi-
Ghana

“Department of Pharmacognosy, Nagasaki Internatidhailersity, Japan
*Pharmacognosy Research Laboratories, Universi@mienwich, Medway Campus, Kent ME4 4TB,
U.K

ABSTRACT

Annickia polycarpastem bark is used in West Aftectreat ailments related to pain and inflammatiortraditional

medicine. Yet, these biological activities of thleanp have not been investigated. To investigate dahé-

inflammatory and analgesic activities of A. polygarstem bark (ASE) and its constituents. The congmowere
isolated using column chromatography and their cinees identified by spectroscopic methods. Arfliimmatory
activity was evaluated by carrageenan induced edisia Analgesic activity was evaluated using thieghate and
the acetic acid-induced writhing tests. ASE at IfJkg p.o demonstrated significant (p<0.01) antianimatory
activity of 69.64 %, analgesic activity of 82.54a¥#d 36.81 % in the hot plate and writhing testpezsively. The
results also showed that the chloroform fractionASE was the most active. Palmatine and jatrorn@zivere
isolated from the chloroform fraction. Palmatine dafatrorrhizine produced (p<0.01) anti-inflammatomgnd

analgesic effects. Their analgesic activity rangarf 85-94 % at 9 mg/kg p.o. (which was higher tH813 %

givenby tramadol at the same dose) in the hot @atay. The analgesic activity range from 47.28.28 % in the
writhing assay which was higher than 32.92 %produby diclofenac at 6 mg/kg p.o. Naloxone abolistiesl
analgesic effects of ASE and palmatine in the hetepest. This indicates that ASE and its constits acts as
opioids to relive pain. The findings provide scintbacking for traditional use of A polycarpa stebarkas anti-
inflammatory and analgesic agent.

Keywords: Alkaloids, Nociceptors, Antagonist, Opioid. Bioassay-guidextfionation

INTRODUCTION

Annickia polycarpaStten and Mass is also knownEsantia polycarpaEngl. and Diels. Itis a tree that belongs to
the Annonaceae family of flowering plants and graypsto 18.30m high and 0.91 m wide[1]. The barkasd and
greenish grey revealing a bright yellow color whhemoved [1]. The wood is dazzling yellow all thréwugut slowly
turns brown[1]. The leaf is 20.30-30.50 cm long &1©0 cm wide, ovate to elliptic—oblong or obldageeolate in
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shape without indentation with an obtuse base[h¢ [Baf have simple and stellate hairs on theielosurface and
8 to 10 pairs of lateral nerves[1].

The bark ofA. polycarpais used in traditional medicine to treat malarieefe fever, stomach ulcer, eye infections,
leprous wounds, injuries and bacterial infectiors[3,4]. Few biological activities such as antilesiet,
antitrypanosome and antimalarial activities of stem bark extracts[3, 5, 6] of this plant were &dd

This study therefore seeks to investigate the iafltimmatory and analgesic activities and mechanisim
antinociceptive effect of the ethanol extractshaf stem bark oA. polycarpawith the major goal of isolating the
compounds responsible for these activities usingdsay-guided fractionation.

MATERIALSAND METHODS

Collection of plant partsand preparation of extracts

A. polycarpastem bark was collected from Bobiri forest Resdr@i€umasi) in the Ashanti region of Ghana in
November 2012and authenticated by Mr. Ntim Gyalkatbptanist. Sample &. polycarpastem bark was assigned
voucher specimennumberCPM0512and deposited ingthum of C.P.M.R. The stem barkAf polycarpawas
chopped into pieces, air dried for 34 days and grided. The pulverized material (4.5 kg) was exgdavith 30 L
of ethanol at room temperature for 4 days andrétte The marc was re-extracted with ethanol (263) filtered.
The extracts were combined and dried with a rogagporator to obtain yellowish brown solid whichswabeled
ASE (312.30 g; 6.94 %w/w).The solid (208.2 g) waspended in 80 % ethanol-water (2.4 L) and diviaed 3
equal portions of 0.8 L each. Each portion wasaetéd with pet ether (0.8 L x 4). The pet ethectfoms obtained
were combined and dried in a rotary evaporato0iG4 The ethanol was thereafter evaporated from étesgher
insoluble fractions using the rotary evaporatore Thixtures obtained were diluted with extra distllwater and
extracted with chloroform (0.8 L x 4), combined asiied in a rotary evaporator at 46 to obtain the brownish
yellow syrup chloroform faction. The aqueous fract left were freeze dried. A total of 18.44 g ef pther (AP),
87.37 g of chloroform and 102.38 g of aqueous (AfE&)tions were obtained.

The results of the pharmacological assays of thews fractions on the stem bark &f polycarpaextract showed
that the chloroform fraction was the most activevads therefore selected for fractionation so dasdtate the active
constituents.

The dried chloroform fraction oA. polycarpastem bark, AC (34.0 g), was subjected to colummmiatography
over normal phase silica gel (500 g) (Merck; 60-126sh size). Elution was carried out with stepwgsadient
mixture of pet ether/ethyl acetate until 100 % ktHuoetate was achieved. It was followed by graduabduction of
ethanol (at increasing rate of 10 %) to the etlogtate until 100 % ethanol was achieved. A total®® fractions
(about 200 ml per fraction) were collected from twumn. The fractions were grouped by their TLOfihe to

obtain a total of nine groups (A1-A9). Each wasamnirated to about 150 ml.

A8C (15 mg) was obtained as bright orange amorpholid Bom fraction A6 eluted with ethyl acetate/etioh
30:70 The solid obtained was thoroughly washed withixture of acetone with few drops of methanol.
A6C (100 mg) was obtained from fraction A8 eluted véthyl acetate/ethanol 10:90 as yellow crystals.

Drugs and other chemicals

Carrageenan, Naloxone hydrochloride dehydrate, pitie sulphate and Acetic acid were procured frommai
Chemical Co. (St. Louis USA). Indomethacin was pred from Cayman Chemical Company. Diclofenac Sodiu
Chloride was purchased from Bliss GVS, (India),raaol Hydrochloride was purchased from Bristol Lizbories
Ltd and Tween 80 was from VWR International, PROIA\BCE).

Animals

Animals were acquired from the Animal House Unit@P.M. R They were accommodated in aluminum cages
under standard temperature and pressure and gieraécess to sterile water and faddibitum.Mice used in the
acetic acid-induced assays were fasted overnightyefore the experiment. Care and handling ofttimals were
done according to Foundation for Biomedical Redeautes and methods on the use of animals in rels¢a}.
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Doseregime
Right doses of ASE and all the standard drugs wsm@ prepared and administered at a rate of 2 hif®.2
ml/mouse. The vehicle controls were also adminéstert the corresponding rates.

Acutetoxicity studies

The safety or toxicity associated with the shorinteise of the ASE was assessed in2groups (n=6) afactale

Sprague-Dawley rats, Swiss albino mice and C57/Bli¢e. ASE at 2 500and 5 000 mg/kg p.o in 2 % Twéen
aqueous solutions were administered at 10 ml/kg boglght per each animal. The rats were observegifms of

toxicity such as pilo-erection, motor impairmergdation, salivation, hyper excitability and deatithim 24 h and
for extral6 days.

ANTI-INFLAMMATORY ACTIVITY STUDIES

Carrageenan-induced paw edema assay

The anti-inflammatory activity of the extracts watadied in rats using the carrageenan induced pima model
[8]. Sprague — Dawley rats (35) of either sex wdikeéded into 7 groups (n=5). ASE were administea¢d 0, 100
and 1 000 mg/kg p.o (Group 1-3); Indomethacin al®, 30 mg/kg p.o (Group 4-6) as the reference ,dangl
2%Tween 80aqueous solution p.o (Group 7) as vehimi¢rol. Inflammation was induced by injectionlof6 w/v
carrageenan in 0.9 % normal saline (at 0.1 ml eitb)the sub plantar area of right hind paw ofresats 1 h post
each treatment. Paw volumes were measured by votlisptacement using plythesmometre (UGO Basile Y140
before (Vo) and at an hour interval (Vt) from 1-5after carrageenan injection. Vt-Vo equals edenja Tae
percentage inhibition of the inflammation was ctdted as:

anti — inflammatory activity = ((Vt — Vo)tec — (Vt — Vo)ted)/(Vt — Vo)tec x 100 %

Where (Vt-V0)(. = Total edema response of vehicle treated cognalp. (Vt-Vo)«q = Total edema response of
drug treated group.

ANALGESICACTIVITY STUDIES

Hot plate assay

The mouse hot plate test used to evaluate thecanteptive action of ASE was performed as previpusported
[10]. C57/BL6 mice (28) of either sex were dividedo 10 groups (n=4).The mice were separately plame an
electric hot plate (UGO Basile hot/cold plate 3®)thaintained at 55+0.5 °C and the time takendi, liift, shake
or stamp any of the hind limbs or jump constituéehcy time, recorded as antinociceptive respoBaseline
latencies (F)were obtained as mean of two determinations paany treatment. Only mice with baseline latency
of 3.5-9 s were used. Extracts were administeretDatl00, and 1000 mg/kg p.o. (Group 1-3): tramaddB, 9
and15 mg/kgp.o. (Group 4-6): 2% Tween 80 aqueoligign was used as vehicle control (group 10). hayeof
each mouse was measured at an hoyr i¢iferval for 5 h post treatment. The antinociogptresponse were
expressed as a percentage of pain threshold im{foPTI) [11] calculated as:

%PTI = (Tt — To )/To X100

Overall analgesic response (%OPTI) for each groap @btained as the sum of mean %PTI of all anipaigroup
over the experimental period.

Acetic acid induced-writhing test

Analgesic effect of ASE was also evaluated in thetia acid induced-writhing model as described [1R)iss
albino mice (35) were divided into 10 groups (n)=ASE was administered at 10, 100, 1000 mg/kg(@roup 1-
3); diclofenac sodium at 2, 10, 50 mg/kg p.o (gr@u): 2 % Tween 80aqueous solution served as heebamtrol
(group 10). Aqueous acetic acid (1 %v/v) was irgdcat 1 ml/100g (i.p) per mouse 45 min post treatm€he
number of writhing movements and stomach contaostioreach mouse was counted for 20 min after indictThe
inhibition of writhing movements in the treated gp¢s) compared with the control group was takenthas
percentage analgesic effect (Y%AE)[11]which wasudated using the formula:

%AE = (MRc— MRt )/MRcX 100
Where: MRc = mean writhing count of the control; MRmean writhing count of CRE or drug treated grou
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M echanism of antinociceptive activity

The effect of the opioid antagonist, naloxone orEASduced-analgesia was evaluated in the hot plsgay using 3
groups (n=4) of C57BL/6 mice. Administration wasndoas follows: ASE 10 mg/kg p.o. followed by naloga?

mg/kg (i.p) (in distilled water) at 10 ml/100 g wagministered 45 min after ASE was given (GrouASE at

10mg/kg p.o administered alone constitutes gromm@ 2% Tween 80 aqueous solution formed the cosebl
(Group 3). The experimental procedures were cawigidas described in the hot plate test above. efffext of,

atropine on analgesic activity of ASE was also e&tdd in the acetic acid-induced writhing assaye&l{3) groups
of Swiss albino mice (n=4) were used. Administnatieas done as follows: ASE at10 mg/kg p.o. preggdinopine
5 mg/kg (i.p) (in water) 30 min (Group 1), ASE & thg/kg p.o. (Group 2) and 2 % tween 80 aqueousienlas

vehicle control (Group 3).

Statistical analysis
All statistical analysis was performed using Gr&atd Prism Version 5.03 with the level of significaet at 95 %
confidence interval of difference.

RESULTS

Acute toxicity studies
ASE administered at 2 500 and 5 000 mg/kg p.o sHomee sign of toxicity or death of the SDR rats, IGR
C57/BL6 mice during the observation period.

I dentification of the isolated compounds

AG6C: Bright yellow crystals. Rz (CH;OH: C;HsCOOH): 30: 1 = 0.723; 40:1 = 0.3784. UV (recordedriethanol)
A max = 279-436 nm. IR (KBrpmax=3496, 3072, 2979, 1634, 1384 and 1242c@C-MS (recorded in methanol):
m/z (relative abundance) 389 (2.5 %), 279 (5 %), A6732.5 %), 149.14 (100%), 150.14 (10 %), 104224,
71.28 (21.25) and 55.24 (8.75 %). The moleculargeak at nz 389 represents M 2, suggestive of the formula
C,,H,1NO,Clcalculated for Palmatine chloride.

'H NMR (CD;OD, 400 MHz),5 7.65 (1H,s, H-1), 7.04 (1Hs, H-4), 3.30 (2Hf, J = 8.80 Hz, H-5), 4.93 (2H, J =
6.36 Hz, H-6), 9.75 (1Hors, H-8), 8.09 (1Hd, J = 9.28 Hz, H-11), 8.01 (1H, J = 8.76 Hz, H-12), 8.80 ( 1,
H-13), 3.96 (3H,s, 2-OCH), 4.02 (3H,s, 3-OCH), 4.23 (3H,s, 9-OCH), 4.17 (3H,s, 10-OCH;). *C NMR
(CD,OD, 100 MHz),5 109.9 (C-1), 151.3 (C-2), 154.2 (C-3), 112.7 (C-130.4 C-4a), 28.2 (C-5), 56.4 (C-6),
146.7 (C-8), 123.6 (C-8a), 146.1 (C-9), 152.3 (§-1®8.4 (C-11), 124.9 (C-12), 135.6 (C-12a), 12(C713),
140.1 (C-13a),120.8 (C-13b), 57.5 (2-O}+57.2 (3-OCH), 63.0 (9-OCH), 57.8 (10-OCH).

A8C was obtained as orange crystal:=RCH;OH: C;HsCOOH): 30:1 =0.761: 50:1 =0.653UV (methanol}x
270-442 nm: IR (KBNA max 3428, 3353, 3067, 2941, 1364 and 1276 dmwicating the presence of OH group,
C=N+-H group, benzene ring(s) and methylengH& groups in the compound. GC-MS (recorded in maihan
m/z (relative abundance)316.82245 (100%), 419.01150%8), 396.6316, (12.5%)The molecular ion peak /at-m
396.6316 represents M+ Na which is consistent thighGgH,oNO, Cl'(Molecular formula 273 g/mol).

'H NMR (CD3OH, 400 MHz): 7.63 (1H.s, H-1), 6.84 (1Hs, H-4), 4.09 (2Ht, J = 4.88 Hz, H-5), 4.85 (2,J =
10.24 Hz, H-6), 9.72 (1Hyrs, H-8), 8.08 (1Hd, J = 7.36 Hz, H-11) 8.00 (1H, J = 7.88 Hz, H-12), 8.75 (1i4, H-
13), 4.01 (3Hs, 2-OCH), 4.08 (3H,s,9-OCH), 4.20 (3H,s, 10-OCH). *C NMR (CD3OH, 400 MHz)3: 110.02
(C-1), 149.64 (C-2), 146.15 (C-3), 115.89 (C-4)025 (C-4a), 27.65(C-5), 56.96 (C-6), 146.15 (Cig)9.41 (C-
8a), 151.76 (C-9), 145.64 (C-10), 123.16 (C-11)4.39 (C-12), 128.02 (C-12a), 119.41 (C-13), 135@6L3a),
120.93 (C-13b), 57.39 (2-GM 62.52 (9-CH), 57.63 (10-CH)).

The spectra data obtained for A6C and A8C comptareatably with those obtained for palmatine andgahizine
from literature [13, 14]. Henc&6C was identified apalmatine andA8C asjatrorrhizine.

The structures of the isolated compounds are shmlow in Figurel.
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Palmatine (A6C) Jatrorrhizing(A8C)
Figurel: Structuresof isolated compound
Anti-inflammatory effect

The results of the anti-inflammatory activity of BSits fractions, isolated constituents and inddraein are shown
belowin Figure 1 and Table 1. ASE showed signifi¢an< 0.01)anti-inflammatory effectfrom2-5 h.
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Figure 2: Anti-inflammatory effect of ASE, itspet ether (AP), chloroform (AC) or aqueousfractions (AER) (at 10-1000 mg/kg p.o)
respectively; palmatine and jatrorrhizine (at 3-9 mg/kg p.o) on timecoursecurves(A, C, E, G, I, K, M) and total mean edema response
(B,D, F,H, J, L, N) respectively on carrageenan induced inflammation in rats. Values are expressed as means + SEM (n=5). *p0§,0*p
< 0.01; **p < 0.001 compared to vehicle treatedrdml group (Two- way ANOVA followed by Bonferrenpost hoc testjp < 0.05;" p <

0.01;*"*p < 0.001 compared to vehicle treated control gr¢@me-way repeated measures ANOVA followed by Tigegt hoc test).

Table 1: Anti-inflammatory activity of ASE, itsfractionsand isolated constituents

Anti-inflammatory activity(%)
Dose (mg/kg p.o) 10 100 1000
ASE 69.64 41.63 23.24
AP 36.50 40.30 19.81
AC 49.03 59.50 47.98
AER 20.94 inactive inactive
Dose (mg/kg p.o) 3 9 15 30
Palmatine 32.05 48.39 -
Jatrorrhizine 12.23 50.25 -
Indomethacir(dose mg/kg p.« | 58.15 (9 | 67.71 (15 | 78.2:(30)

ANALGESIC EFFECTS

Hot platetest

ASE demonstrated remarkable analgesic activityhimm ot plate test. The highest overall analgessparse of
82.54 % at 10 mg/kg p.o was very remarkable (p0&)0.The analgesic activity of ASE, ITS fractiomgldsolates
are shown below in Table 2.

Table 2: Analgesic activity(%) of ASE, itsfractionsand isolatesin the hot plate test

Analgesic activity, AE, (%)
Dose (mg/kg p.c 10 100 1000
ASE 82.54* | 77.0%* | 53.0*
AP -4.34 33.06 73.047
AC 57.92 95.93**| 89.87*
AER -3.94 18.51 21.96
Dose (mg/kg p.o) 3 9 15
Palmatine 45.22 85.56** -
Jatrorrhizine 51.35 93.87** -
Tramadol 30.10 43.30* | 45.50*

Values are expressed as means + SEM (n=5). *p08§;0t*p < 0.01; ***p < 0.001 compared to vehicleaated control group (One-way
repeated measures ANOVA followed by Tukey's pastast).

Acetic acid-induced writhing test

ASE showed significant (p < 0.05) analgesic agtiviy protecting mice against writhing responsesugedi by
acetic acid. The results of analgesic activitie®\E)pcalculated for ASE, and its fractions in adulitito palmatine
and jatrorrhizine are shown in Table 3 below.
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Table 3: Analgesic activity (%) of ASE, itsfractionsand isolatesin acetic acid-induced writhing assay

Analgesic activity, AE, (%)
Dose (mg/kg p.o) 10 100 1000
ASE 36.81* 32.59* | 44.03**
AP inactive | inactive| inactive
AC 47.3* 1.2t inactive
AER 1.23 40.33* 12.20
Dose (mg/kg p.o) 2 6 10
Palmatine Inactive | 47.28* -
Jatrorrhizine 40.59** | 44.25** -
Diclofenac 23.51 32.92* 47.65*

Values are expressed as means = SEM (n= 4). *p08§;,0t*p < 0.01; ***p < 0.001 compared to vehicleaated control group (One-way
ANOVA followed by Tukey's post hoc test).

M echanism tests

ASE at 10 mg/kg p.o alone group of mice produceeral analgesic response of 82.54 %. But that oE A% 10
mg/kg p.o followed by naloxone at 2 mg/kg i.p wasagly abolished (p<0.01) to -44.72 % (Fig.3: P &)d The
protoberberine alkaloid, palmatine also demondtratgalgesic activity of 84.91%. This was signifitparfp<0.05)
reduced to -19.56 % when it was co-administereti witloxone. In the writhing test, there were naigant (p >
0.05) difference in analgesic activity of ASE aloméhen compared with the group that was given the
ASE/palmatine in addition toatropine at 5 mg/kdkig.3T and U). The effect of naloxone on analgesfect of
jatrorrhizine could not be evaluated in this expennt. However, atropine had no significant effattioe analgesic
activity of jatrorrhizine in the writhing test.
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609 _o~ ASE 10 + Nal 2 mg/kg i.p —
E 504
> g
° >
® TH
1
6
-20- ; -50- Control ASE 10 ASE 10+Nal 2
Time (h)
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60- =T~ A6C 9 mg/kg bb
—— A6C 9mg/kg +Naloxone 1004 +
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50
5 2o- # g
> FRE ex HHHE Q
>
0% ] 0O
2 6
-20- Time (h)
-50-
L M

Figure3: Effect of Naloxone (2 mg/kgi.p.) on analgesic effect of ASE and CRE in the hot platetest on time cour se curves (P, R) and total
pain response (Q, S); and atropine (5 mg/kg i.p) in the acetic acid-induced writhing test (T, U).
Values are expressed as means = SEM. (n = 4): §05; **p < 0.01 compared with vehicle treated amhigroup: “p<0.05;*p <0.001 mg/kg
p.o. Agonist 9 mg/kg+Naloxone 2mg/kg i.p (Two-wBONA followed by Bonferroni's post hoc testp < 0.01,%p > 0.05 compared with
vehicle treated control or ASE + atropine (5 mgikg) (One-way repeated measures ANOVA followeTiukey’s post hoc tes<0.05,
bPH<0.01 compared with agonist 9 mg/kg p.o + nalox(eng/kg i.p) (One-way repeated measures ANO\t@wiet! by Tukey's post hoc test).
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DISCUSSION

The results obtained from the acute toxicity adsdjcates that the mean lethal dose {)bf ASE was above 5
000 mg/kg p.o. and that ASE is safe for the sharhtuse when taken orally even up to 5 000 mg/kmnee.

In all the three tests performed on ASE and itstioas, the results obtained indicate that; ASEspssed potent
anti-inflammatory and analgesic activities. The gtbter fraction (AP) was inactive in the writhirgst but showed
activity in the other 2 assays. The aqueous fragtkRE) was also inactive or showed insignificgo#@.05) anti-
inflammatory and analgesic activities in the caeean induced edema test and the hot plate tqstateely.
Hence AP and AER were not considered for chromapigy. It was only AC that showed significant anti-
inflammatory and analgesic activity in all the 3sags. This shows that the anti-inflammatory andlgesic
principles of A. polycarpastem bark resides in its chloroform fraction (A@C was therefore selected and
chromatographed.

Carrageenan-induced edema in rat paws is a natafleised to screen anti-inflammatory substancear@ had
been established to be a tree phase process nitbiasequential release of several mediators [bg]J-1.5 h after
carrageenan injection involves the release of mista and serotonin and constitute Phase 1 follolye&hase 2
mediated by liberation of bradykinin from the 1b2.5 hours [16] and the final phase mediated lgtaglandins
(PGI2) and slow reaction agents release from 2.6 tmurs [17]. ASE demonstrated significant (p €5).anti-
inflammatory action starting from the 2 h to thd.5These periods correspond to the Phase 2 ane Bhaithe
acute inflammatory process mediated by bradykiransl prostaglandins. Therefore, the mechanism of ant
inflammatory action of ASE may be due to its intidn of bradykinins and prostaglandins synthesiaation.

The results obtained from this experiment alsodatdis that Palmatine inhibits inflammation (p<000801) from
2-5 h. This period corresponds to tH¥ and & phase of the acute inflammatory reaction. Theeefpalmatine
exerts anti-inflammatory activity by inhibition dhflammatory mediators such as histamine, serotcaria
prostaglandins.

The anti-inflammatory action of palmatine was wilcument as demonstrated in its ability to sigaifitty inhibit
xylene-induced ear inflammation [18], acetic acidticed increase in vascular permeability and seieioduced
hind paw edema [19]. This compound was also refddeexhibit antioxidant properties [20]. Xylenadirced ear
edema and increased vascular permeability assaydvénreleased of inflammation mediators subsequent
induction. This promotes dilation of arterioles arhules in addition to increased vascular perntigaf21]. Thus
the anti-inflammatory effects of palmatine is natyodue to its inhibitory effects on mediators sw@shbradykinins
and prostaglandins as described here in the camageinduced test or serotonins [19] but may atsalle to its
membrane-stabilizing property that reduces capil@rmeability and/or antioxidant actions.

The result from the anti-inflammatory studies irades that jatrorrhizine is a potent anti-inflamnmatagent. The
anti-inflammatory action of jatrorrhizine becamatistically significant on the time-course curvevibeen 1-3 h.
This period corresponds to the first and the sequrabse of inflammatory response. Hence the artsimhatory
action of jatrorrhizine may be mainly due to intidm of histamine, serotonin and bradykinin prodarctby the
injured cells. The anti-inflammatory activity oftjarrhizine was already known [22]. In additiontrgarhizine also
exhibited anti-oxidant activity in various test net&l [23]. Therefore, the presence of Jatrorrhizinthe stem bark
of A. polycarpamay also contribute to its anti-inflammatory antio

The central analgesic effect of substances arelated using the hot plate test which is thermaliagdl nociception
model [11].The ethanol extract Af polycarpastem bark (ASE) exhibited the most potent analgefect of 82.54
% at 10 mg/ kg p.o in the hot plate test amongctiiee ethanol extracts which was higher than tabtutated for
the highest response given by tramadol (45.50 %)5amg/kg p.o. This suggests that ASE possesseckinmsen
central analgesic activity and could be a good smwaf analgesic agents that act by exerting thié&ceon the
central nervous system.

Palmatine also demonstrated enormous analgeskeimbuse hot plate test with overall analgesiccefé 85.56
%. Thus palmatine also possessed substantial temtanociceptive action. Jatrorrhizine also dentiaisd
immense analgesic activity in the hot plate tediciating that this compound also has central antoeptive effect.
Therefore, the presence of palmatine and jatraméiin the stem bark of this plant lend credencthéoplant’'s use
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in the treatment of various ailments in traditionadicine. To the best of our knowledge, this & first study to
report the central analgesic actions of palmatideatrorrhizine.

The acetic acid-induced writhing test is a viscgah model [24] used in evaluating both central e peripheral
analgesic activities of substances [11]. Intrapeggl injection of acetic acid into rats or micelaminal cavity
results in elevated levels of prostaglandins ingéetoneal exudates after about 30 min [25]. e $tretching and
abdominal contortions obtained in the writhing tdstrefore correlates with sensitization of nocioep to the
production of prostaglandins [11].ASE and its citnehts, palmatine and jatrorrhizine demonstratigaificant

inhibition of mean writhing counts in the mousethirig assay in this experiment. Thus they possessbstantial
analgesic effect. Hence, ASE, palmatine and jdiroime are analgesic agent which act by inhibitihg cyclo-

oxygenase enzyme and reduce the biosynthesis stiggtandins in the mass cells of mice abdominaktgav

The results from the mechanism assays indicate nhkixone antagonized the analgesic action of AS& a
palmatine in the hot plate test but atropine did Imave any significant effect on the analgesicomstiof these
substances in the writhing assay. It can therebmeconcluded that ASE and palmatine produce araldss
exerting their effects on the central endogenousidpeptide nociceptors. ASE and palmatine theeefacts as
opioid analgesic agents. The effect of naloxonarmelgesic effect of jatrorrhizine could not be ea¢d. But since
atropine did not antagonize the analgesia of jdtinine in the writhing assay we can assume thaifjdizine may
also be acting through the central endogenous epiaticeptors

This is the first study to report the anti-inflamimy and analgesic activities &. polycarpén addition to its
mechanism of antinociception. Furthermore, thisdgtis the first to employ bioassay-guided fractiooma to
identify the anti-inflammatory and analgesic camnsnts ofA. polycarpastem bark as palmatine and jatrorrhizine
and to establish the analgesic activity of jatri@irte and the mechanism of antinociception of painea

CONCLUSION

The present studies demonstrated that the ethati@dce of the stem back oh. polycarpa(ASE) possessed
immense anti-inflammatory and analgesic propertidsas also been shown that ASE and its isolatedtituents,

namely palmatine and jatrorrhizine acts as both-steroidal anti-inflammatory and opioid analgesgerts.

Toxicity studies also revealed that ASE safe fag isacute conditions. This study has thereforeyigded some

scientific basis for the traditional usesfofpolycarpaas therapeutic agent.
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