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ABSTRACT

The analgesic activity of the aqueous extractéftefeih herbal drugscommonly used in folk medicangeatment of
various conditions were chosen for evaluating themalgesic activity and nothing was traced in therent
literature about their analgesic effect. The seddgplants arestar anise, lemon peel, halfa-barné&norange peel,
becham, asafoetida, marjoram, clove, black pepgienamon, benzoin, rhubarb, vanilla and Ammi-visnagased
on proper statistical analysis using the standarmy¥s' hot plate method,the obtained results shotlvati some
plants had analgesic effect and the most promispignts werebecham, marjoram,rhubarb and Ammi-
visnagacompared to the negative control (hormahsgland positivecontrol (diclofenac sodium).

Keywords: commonly used herbal drugs; analgesic activity:glate method.

INTRODUCTION

Pain is a common, highly unpleasant physical semsatused by iliness, injury or other stimuli. Agesics or pain
killers are drugs that used to achieve analgesiagtiin different ways either oncentral and/orpleeral nervous
systems. Far from chemical medicaments, the sdardbetter and safer ways of relieving pain throughhuman
historyled to the use of herbs as analgesic meshicim this study, fifteen plants that are usetbik medicine in
KSA for treatment of various conditions were extegicand investigated for their analgesic actiigviewing the
current literature, nothing was traced about thalgasic activity of the selected plants. The inigased plants of
this study include fruits of star anise, lemon péehnel, orange peel, black pepper, vanilla Angmi-visnaga
aerial parts of half a-bar, barks of becham andasimon; leaves of marjoram; flowers of clove; rhizsnofrhubarb;
balsams of benzoin and resin combinations of atidfneStar anisdlliciumverumHook.(llliciaceae),is an aromatic
star-shaped fruit used as a spice and has beemdioohe effective intreatment of inflammation, rhatic pain,
vomiting and insomnia. The plant is rich in lignaasd sesquiterpenes which many studies have shtsvn i
neurotoxic and neurotrophic effects[1].Lemon peehie outer part of lemon fruits Efitrus limorL. (Rutaceae). It
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contains at least 2.5% of volatile oils, vitaminflayonoid hesperidin and other flavanone glycosided mucilage.
It is mainly used as flavouring agent and its \tdabil can be used for treatment of hypertensidyspepsia,
anaemia, acne and arthritis[2].Halfa b@ymbopogonproxim@&tapf.(Graminae),is a wild perennial grass contains
volatile oil and it is used in traditional mediciae a diuretic, antispasmodic and to help smatietgemoval from
the urinary tracts[3]. The antimicrobial, antioxma antiemetic, hypotensive and anticonvulsant istidvere
done[3-5].Fennel,Foeniculumvulgare Mill.(Apiaceae), is an aromatic plant used as cdaative, digestive,
lactogogue, diuretic and in treating respiratorgodiers.lt containsphenols, phenolic glycosides waolctile
oils[6].Orange peelCitrus aurantiunk.. var. sinensisRutaceae), containsvolatile oil and flavonoidd éris used as
flavouring agent[2]. BechanCommiphoraopobalsamuimEngl. belongs to the family Burseraceae. It hasrb
used for treatment of chest, stomach and kidneyptaints. It is also usedto relieve rheumatic paicyrvy and
jaundice. The plant containstriterpenes, flavonoigigringic acid and volatile oils and has antihypesive,
hepatoprotective and ulcer protective activities]]- AsafoetidaFerula assa-foetid&d. Qis obtained from the
family Apiaceae. It consists ofa mixture of volatil, gum and resin exudates. It has been usedsaice and as
aphrodisiac, a sedative and to produce diuresisMatjoram Origanummajorand.(family Lamiaceae) is a bushy
widely used shrub. It contains a range of biologjcactive compounds, including flavonoids, phentg#rpenoids,
phenolic glycosides, tannins, and sitosterol. Matydies showed that marjoram possess antiviratebeiclal,
antiseptic, antifungal, antioxidant, antitumor, &tgprotective, pediculicides and ovicides actigiti¢l3-
17].CloveEugenia caryophyllatBhunb.(Myrtaceae) is aromatic flower budsrich witiatile oil and used to relief
toothache. Several studies demonstrated that di@age antifungal, antiviral, antimutagenic, anti-amfimatory,
antiulcerogenic, antithrombotic and antiparasittivaties[18].Black pepperPiper nigruni., belongs to the family
Piperaceae and it is one of the famous and moshsixely used spices. Its activityis due to pipesikaloid and
many biological effects have been reported[19, Zdhnamon CinnamomumzeylanicuBlume from the family
Lauraceae, is an aromatic volatile oil containitenphaving several applications in flavoring, penery, beverages
and medicines[21, 22]. Biological studies showedti agiabetic, antioxidant, antifungal, antimutagenic
anticardiovascular, anti-inflammatory, antiulcentigiral, antihypertensive and cholesterol and difpwering
activities[21-26]. Benzoinis a balsamic resin obéai from the incised stem dbtyrax benzoinDry and
(Styracaceae). It contains balsamic acids and #stars and triterpenoid. The tincture can be etha steam for
bronchitis and colds and internally, acts as aneeigant and antiseptic [2,27].Rhub&beum palmaturh.
(Polygonaceae), has been traditionally used agaive and an antidiarrheal agents due to the agthiononeand
tannin contents[28, 29].Hot water extracts of rhtbbahowed molluscicidal activity[30].Vanilla padanilla
planifoliaAndr. (Orchidoceae) is the most popular flavorirgert in food industry. It is also used in cosmetic
(perfumes) and in pharmaceutical industries dueatdllin content. The fruits oAmmi-visnagd..Lam.(Apiaceae)
isused in traditional medicine for treatment oharly tract stones due to the presence of furancubmes[2, 31-34].

MATERIALSAND METHODS

Plant materials
The plants used in this study were purchased frémea market in Taif city which is located in thiéestern region
of KSA. Each plant was separately air-dried inghade and grounded.

Standard material for analgesic activity
Diclofenac sodium(Novartis, Basel, Switzerland) wasained from local drug market.

Preparation of the crude plant extracts

Exact weight (50g) of each air-dried plant powdeswgeparately extracted using hot water by infusiethod until
exhaustion. The total aqueous extract of each pleast concentrated under vacuum using rotary evapoead
lyophilized using a freeze-dryer. The dry weightadhed from each extract as follows: Star anise(d)5>Lemon
peel (6.6 g), Half-bar (1.2 g), Fennel (3.3 g), @@ peel (6.2 g), Becham (2.6 g), Asafetida (1,Mgrjoram (1.9
g), Clove (9.9 g), Black pepper (1.4 g), Cinnam8:38(g), Benzoin (0.1 g), Rhubarb (1.2 g), Vanillal(g), Ammi-
visnaga(2.6 g). All extracts were kept at —ZDtill used for analgesic study.

Animals

The experiment was performed using Wistar male miedghing 25-30 g, obtained from animal house ofgk
Abdul-Aziz University, Jeddah, KSA. The mice werubked in standard environmental conditions andsfaddard
laboratory diet with free access to water and vkexg for seven days with 12 h light/ dark cycleoprgonducting
the analgesic study. The present work followedgtiécs guidelines of EEC999 of Europe 1982.
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Table 2:Meansfor survival timefor plants(1-12) obtained using the nonparametric estimator of

Table 1: The analgesic activity of negative, positive controlsand plant extracts

# 1D AVG SID cCV

-ve control Normal Saline 8.38 2.38 -

Diclofenac

+ve control Sod. 15.27 4.00 -
1 Star anise 9.05 216 23.83
2 Lemon pee 9.7¢ 1.0¢ 11.1¢
3 Half-bar 1048 1.32 1256
4 Fennel 10.71 2.39 22.27
5 Orange pe! 11.88 2.9: 24.71
6 Becham 14.89 3.08 20.72
7 Asafoetida 1031 057 5.55
8 Marjoram 1527 2.63 17.21
9 Clove 11.21 079 7.09
10 Black pepper 1312 383 292
11 Cinnamon 12.8 167 13.02
12 Benzoin 1395 3.21 23.04
13 Rhubarb 1439 3.8 264
14 Vanilla 12.08 1.84 15.26
15 Ammi-visnaga 15.3 2.21 14.48

AVG: averageSTD: standard deviation

:@9efficient of variation

the function of survival using the Kaplan Meier test

95% Confidence Interval

Factor Estimate  Std. Error  Lower Bound  Upper Bound

1- Star anise 10.311 1.488 7.394 13.227
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overal 12.56¢ 1.34( 9.94( 15.19:

2- Lemon pee 9.25: .664 7.95( 10.55:
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 11.988 1.265 9.509 14.467

3- Half-bar 10.484 537 9.431 11.537
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 12.660 1.108 10.489 14.832

4- Fennel 10.712 1.066 8.622 12.802
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 12.992 1.241 10.560 15.424

5- Orange peel 11.852 1.196 9.507 14.197
Diclofenac So.  15.27: 1.78% 11.77( 18.77¢
Overall 13.406 1.123 11.206 15.607

6- Becham 14.890 1.259 12.423 17.357
Diclofenac So.  15.27: 1.78 11.77( 18.77¢
Overall 15.064 1.008 13.088 17.039

7- Asafoetida 11.243 951 9.380 13.107
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 13.075 1.109 10.901 15.248

8- Marjoram 14.405 1.296 11.865 16.945
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 14.799 1.028 12.784 16.814

9- Clove 11.08¢ 31¢ 10.46: 11.70¢
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 12.988 1.021 10.987 14.989

10- Black peppe 12.22¢ 1.65¢ 8.97¢ 15.48(
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 13.612 1.249 11.164 16.061

11- Cinnamon 12.322 q77 10.799 13.844
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 13.663 .980 11.742 15.584

12- Benzoin 13.152 1.420 10.369 15.934
Diclofenac Sod. 15.272 1.787 11.770 18.774
Overall 14.115 1.114 11.932 16.299

Available online at http://abiosci.com/archive.html

50



Y.G. Goudaet al Ann. Bio. Sci., 2014, 2 (3):48-55

Table 3: Meansfor survival timefor plants (13-15) obtained using the nonparametric estimator
of the function of survival using the Kaplan Meier test

95% Confidence Interval

Factor Estimate  Std. Error  Lower Bound Upper Boun
13-Rhubarl 13.173 1.819 9.608 16.737
Diclofenac So.  15.272 1.787 11.770 18.774
Overal 14.127 1.262 11.654 16.600
14-Vanilla 15.300 1.280 12.791 17.809
Diclofenac So.  15.27: 1.78% 11.77( 18.77¢
Overal 15.282 1.147 13.034 17.531
15- Ammivisnags 12.080 921 10.275 13.885
Diclofenac So.  15.272 1.787 11.770 18.774
Overal 13.853 1.159 11.582 16.124
Time (sec.) 25.00
20.00
I T 15.00
- 5.00
| | | | | | | | | | | | | | | | | 0.00
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Fig. 1: Theanalgesic activity of negative control, positive control and different plant extracts
Analgesic study

The analgesic study waerformed by the standard”l-plate” method which is specifically used for theegming of
centrally acting analgesics,according to Eddy aetmback35)with slight modifications. Analesics which act
centrallycause prolongation of the latency timesesponse i.e. jumping and licking of the pawsthis study,the
mice were divided into 17groups each of 6 mice.ouprl (negative control) received normal salineugr 2
(positive contol) received diclofenac sodium (1 mg/kg) via inggfoneal injection and group«-17 received plant
extracts(300 mg/kg).The mice in each group were d&froom temperature for one hour period priorp#in
induction usingeddys'hot plate. The mice wi placed orEddys' hot plate at’a temperature of 55 + °C in order
to note the animal's reaction to heat pain (lickifighe forepaws or jumping). A cut off time of B¢, was set |
prevent any damage of the paw.
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Statistical analysis
The statistical significances were examined usinghysis of variance (ANOVA). All statistical analg was
conducted via SPSS program version 14.0.1. Theifisignce of the differences was determined at a 95%

confidence interval, and values p& 0.05 were considered to be statistically sigaifitc Survival analysis was
performed using Kaplan-Meier of SPSS 14.0.1.
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Fig. 2: Survival analysis using the Kaplan Meier test of SPSS.
A: animals treated with normal saline and thosexteel with diclofenac sodium
B: animals treated with diclofenac sodium and theseived extract of Rhubarb (13)
C: animals received diclofenac shows cumulativerisat against time (sec) of animals treated witblafenac sodium and those mice received
extract of Marjoram (8)
D: represents SA of animals received diclofenacthnde received extract of Becham (6).
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Fig. 3: Survival analysisusing the Kaplan Meier test of SPSS.
A: animals treated with normal saline and thoseatee with diclofenac sodium,
B: animals treated with diclofenac sodium and thaszeived extract of Ammi-visnaga (15)
C: animals received normal saline andthose treatét extract of Star anise (1)
D: animals received normal saline and animals teehith extract of lemon peel (2).
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RESULTSAND DISCUSSION

The analgesic activity results are listed in Tabland illustrated in Fig. 1. The results showed Hwmne plants as
becham (6), marjoram (8), black pepper (10), cinmarfil), benzoin (12),rhubarb(13) aAdmi-visnaga15)had
analegsic effect. The most promising plants arehdéec (6), marjoram (8),rhubarb (13)adanmi-visnaga(15)
compared to the negative control received normbhesahowever, these plants showed analgesic esvbut
statistically insignificantg> 0.05) compared to the positive control that ez diclofenac sodium. The remaining
plants didn’'t show singificant analgesic activify>(0.05) compared tothe positive control.The agtiwt rhubarb
and becham may be attributed to the tannin andemeig compunds respectively while Bmmi-visnagiis
attributed to furanochromone derivatives as khedlimd visnagin which reported to have antiinflammatand
analgesic activities [36-38]. The activity of magm may be attributed to its tannin andflavonoidteat.

Survival analysis was performed using Kaplan-Ma@g&ISPSS, because the outcome factor is the timié thet
happening of an event of interest (licking forepaw®or example, if the event is licking of forepalssa mouse in
response to induced heat pain, then the survive tian be the time in seconds until that mouseldgy& response
(licking forepaws). Another advantage of using swalanalysis is censoring, which is a significégue in this
kind of analysis. When an animal died before thé ehthe experiment and did not experience the teflexking
forepaws). This animal's survival time can be cesdo Furthermore, the Kaplan-Meier method can geaehe
characteristic "stair step" survival curves.Meandarvival analysis for the positive control ane fifteen plants are
shown in Table 2 and 3. Since the most promisigtglin terms of analgesic activities are bechamni@rjoram
(8), rhubarb (13) andmmi-visnaga(15), the discussion using the survival analySi8)(will directed toward the
above mentioned plants. The significance of thiedéhces was calculated at a 95% confidence inte®vashowed
confidence interval (Cl) of becham (6) 12.423-1Z.1®hile the CI of the positive control (diclofensadium) was
11.77-18.774 (Table 2). Upon careful testing ofsthéwo ClI, it was clear that there was an overlagp@Emong
them. This overlapping was further confirmed visudl inspection of the survival curve (Figure Z)e X- axis of
the survival curve (Figures 2 & 3) showed the ti(sec) to event (response), while the Y- axis showed
probability of survival. Any point on the curve indtes the possibility that any mouse of a givesugrwill respond
to the heat stimuli and remains in the study past time. Overlapping was very clear at the uppett lof ClI, this
means that analgesic activity of bechamwassimilahé positive control but statistically insigndiat ©>0.05). ClI
of marjoram (8) was 11.865-16.945, while the cqroegling CI of diclofenac sodium was 11.77-18.774k(€ 2).
Results of SA clearly indicated overlapping betwéen Cls especially at the upper limit. This oe@ping was
confirmed upon testing the survival curve (FiguB),2vhich pointed out that this plant displayedtagr analgesic
activity close to the diclofenac but still statistily insignificant >0.05). The same trend was noted for the rhubarb
(13) andAmmi-visnagdq15) (Table 3, Figure 2B and Figure 3B).
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