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Abstract

Anacyclus pyrethrum (Linn) De Candolle, commonly referred to as ‘Akarkara’ is widely recognized in ayurvedicsystem of Indian medicine as tonic and rejuvenator. It is a hard, compact, fusiform root, about the size of the littlefinger, with sometimes leaf -remnants at the top, and beset with few or no hair-like rootlets; externally brownish,deeply fissured longitudinally. Various phytochemical and biological evaluations have been reported in the literaturefor the importance of A.pyrethrum. So, it have been used in ethno medicine to exploit its medicinal propertiesincluding antimicrobial effect, local anesthetic effect, insecticidal & mollusidal effect also showing anti-inflammatoryactivity.  This review summarizes the botany, ethnopharmacology query, phytochemistry, biological activity of A.pyrethrum plant.
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Introduction

Anacyclus pyrethrum DC roots which arecommonly known as pellitory root (Fig. 1.)(Akarkara in Indian trade), is one such herb

which has been widely acclaimed in ayurvedicsystem of medicine for its rejuvenativeproperties it is generally designated as a

vajikaran rasayana herb and is known toimprove sexual function especially in male(Puri, 2003). Powder of this herb whenconsumed, has been known to arouse sexualdesire & improve ejaculatory time (Mukherjee& Singh, 1998). Variety of plants has been usedas sex stimulants in traditional medicines ofvarious countries. Punica granatum was asymbol of immortality & love in orientalregions (Ageel et al.,1991) similarly a numberof plants like - A.racemosus, C.borivilianum,
D.hatagirea, C.orchiodies, O.latifolia have beentraditionally employed among differentcultures in order to improve sexualperformances (Vikas Sharma et al.,2009;Thakur  &  Dixit, 2008 ,2006 &2007;Chauhan et al., 2007;Chauhan & Sharma,2010).Pellitory or Spanish chamomile (Anacyclus
pyrethrum), is a widely distributed plantknown in different countries under differentnames. According to reviews, it was the herb
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Fig.1. Anacyclus pyrethrum- Root
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used by the magians under the nameparthenium against intermittent fevers,pyrethrum-root has temperate and somewhatdry warmth, and because of this goodtemperament, it is pure and has a goodpowerful action. However, this medical herb isused, dry or cooked with the food, when aperson uses pyrethrum-root regularly itbanishes sickness and prevents him frombecoming sick. It produces saliva in the mouthas a result it extracts the bad fluids and givesyou your health back. Different workers havereported a number of chemical constituents.The roots were considered as aphrodisiac andsexual stimulant. Extensive investigations havebeen carried out at different parts of A.
pyrethrum and its consequences, crystallineconstituents of the roots contain a mixture ofisobutyl amides of unsaturated acids withdecadiene as the principal constituents.Apart from being used as an aphrodisiac asherb A.Pyrethrum, is widely used in folkremedies for stimulating salivary glands,curing chronic catarrah of the head or nostrils& when applied to the skin, it acts as arubefacient. As a masticatory, it has been founduseful in toothache, apnea, paralysis of thetongue & muscles of the throat & neuralgicaffections of the teeth. Pellitory root have beenfrequently analysed and its activity proved toresidue in an acrid matter, known as pyrethrin.However, this so-called pyrethrin, is in reality,a mixed substance; consisting of a brown acridresin. The root also contains a little Volatile oil,gum & traces of tannic acid (Bentley, 2004).Phyto constituents mainly reported from theplant are N-isobutyldienediynamide (Crombie,1954) & hot water soluble polysaccharides(Bendjeddou et al., 2003). The roots alsocontain anacyclin traditionally it is regarded asa tonic to the nervous system. The antibacterial& anti-inflammatory activities of the AP rootare reported (Bauer et al., 1994; Kulkarni,1999). The root of Anacyclus pyrethrum (Linne) DeCandolle. Preserve in tightly closed containers, adding afew drops of chloroform or carbon tetrachloride, toprevent attack by insects. (Lucius & Sayre, 1917).

The root is a pungent acrid herb thatstimulates the salivary glands and irritates thetissues, thereby increasing blood flow to thearea. It is used externally to treat toothache,facial neuralgia and chronic catarrah. A. gargleis used to soothe sore throats. The root isharvested in the autumn and dried for storedfor later use. In ayurvedic medicine, the root isconsidered as tonic and is used in thetreatment of paralysis and epilepsy. Thediluted essential oil in the root is used inmouthwashes and to treat toothaches. This oilshould not be used internally, except underprofessional supervision.
History & description of drugA hard, compact, somewhat fusiform root,about the size of the little finger, withsometimes leaf -remnants at the top, and besetwith few or no hair-like rootlets; externallybrownish, deeply fissured longitudinally(Fig.2.). It breaks with a short fracture, showing a

rather thick bark adhering closely to the palebrown wood, from which it is separated by anarrow cambium line. This woody column istransverse by broad, distinct medullary rays,and contains as does also the bark, largescattered resin ducts. The stems are numerous,procumbent, somewhat branched, andpubescent. The radical leaves are spreading,

Fig.2. Anacyclus pyrethrum - Pellitory
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petiolated, smoothish, and pinnately divided;the segments much cleft into linear, subulatelobes; and the cauline leaves sessile, Branches1-headed.Receptacle convex, with oblong-obovate,obtuse paleae; ray sterile, ligulate, and white;of the disk, fertile, with five callous teeth, andyellow (L.). Pellitory of Spain, or Spanishchamomile, inhabits Barbary, Arabia, Syria, etc.The root is the official part and is officiallydescribed as from 5 to 10 cm (2 to 4 inches)long, and 1 to 2 cm. (1/4 to 3/5 inch) thick,somewhat fusiform, nearly simple, annulateabove, wrinkled below; externally darkgrayish-brown; internally brownish-white;fracture short; bark rather thick, containing 2circles of resin cells, and surrounding theslender wood-bundles and medullary rays, thelatter having about 4 circles of shining resin-cells; inodorous, pungent and very acrid"(U.S.P.). The root, when chewed, produces apeculiar sensation of pricking in the lips andtongue, and a glow of heat, with an increase ofthe salivary discharge. It may be readilydistinguished from false pellitory root,identified by (Holmes, 1892) as derived from
Corrigiola telephiifolia a morocco plant, chieflyby the appearance of its cross-sectionPellitory, or Spanish chamomile (Anacyclus
pyrethrum), is a widely distributed plantknown in different countries under differentnames (John Uri Lioyd, 1911). According toPliny it was the herb used by the Magiansunder the name parthenium againstintermittent fevers, and according toDioscorides it is the plant, under the nameanthemis, was used in the same manner. It ismentioned in the "Arabian Nights" under thename ukhowan. It is found throughoutEuropean Turkey and according to Forskalsouthward to the mountains of Yemen, whereit is called moeniat. According to De Candolleits introduction into Britain was perhapsbefore the coming of the Romans. TheEuropean colonists carried it, according toJosselyn to Northeast America before 1669,where it is to be found under both cultivationand having escaped there from, as a wild plant.

Traditional uses and other indicationsIn toothache, mouth diseases, dry mouthand paralysis of the tongue. Internally as atonic in weak digestion, as an aphrodisiac, ingout, sciatica, epilepsy and lethargy,constipation, malaria, chronic rheumatism,worms; as asternutatory in chronic head andnasal catarrh (Tripathi, 2005). For thepreparation of “pyrethrum vinegar” as amouthwash for toothache and in variousrecipes such as Tincturaodontalgicahamburgensis (Tinctura Spilanthiscomp.) In Myanmar (Burma) Pyrethri radix,together with Cardamomi fructus, Liquiritiaeradix and Caryophylli flos, forms part of thetraditional medicinal formulationlaymyoshitsei hsay (Huxley, 1992). In India, asa gargle for toothache and as an infusion forrheumatic complaints   (Gautam, 2011;Loscher & Schmidt, 1998), 1988) as a nervetonic in facial paralysis. Paralysis, hemiplegia,epilepsy and cholera, and also in rheumatism,sciatica and oedema. Local application to theforehead is said to cure headaches (MacDonald, 1995).
TaxonomyKingdom : Plantae,Division : Spermatophyta,Sub–division : Angiosperms,Class : Dicotyledons,Sub class : Metachlamydae,Order : Companulatae,Family : Compositaeor Asteraceae,Genus : Anacyclus,Species : Pyrethrum,SanskritSynonyms,Agragrahi, Akarakarabha
Ayurvedic propertyRasa : Tikka, kashayaGuna : Guru, RookshaVirya : Seeta
Botanical name

Anacyclus pyrethrum DC. Sanskrit:Agragrahi, Akarakarabha English: PellitoryHindi: Akarakara Malayalam: Akkikaruka,Akkrav. Tamil: Akkalkara, Akkirakkaram,Akirakaram, Akkarakaram, Akrakaram Telugu:Akarakaram, Akkalakara, Akkarakaram
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Kannada: Akkalkara, Aakala kaare, Aakala kari,Akkala kara, Akrakara Marathi: Akkirakaram,Akkalkaaraa , Arabi: Aquargarha.
SourceMediterranean basin, coming solely fromAlgeria, thence to Mediterranean points.
CultivationPlanting can be done in autumn, but thebest time is about the end of April. Anyordinary good soil is suitable, but betterresults are obtained when it is well drained,and of a stiff loamy character, enriched withgood manure. Propagation can be done inthree ways: by seed, by division of roots and bycuttings. If grown by seed, sow in February orMarch; thin out to 2 to 3 inches between theplants, and plant out early in June topermanent quarters, allowing a foot or morebetween the plants and 2 feet between therows, selecting, if possible, a showery day forthe operation. The seedlings will quicklyestablish themselves. Weeding can be carriedout by hand, the plants when first put outbeing small, might be injured by hoeing. Topropagate by division, lift the plants in March,or whenever the roots are  hard, compact,somewhat fusiform root, about the size of thelittle finger, with sometimes leaf -remnants atthe top, and beset with few or no hair-likerootlets; externally brownish, deeply fissuredlongitudinally. Pellitory, or Spanish chamomile(Anacyclus pyrethrum), is a widely distributedplant known in different countries underdifferent names. Active condition and with asharp spade, divide them into three or fivelarge pieces. Cuttings should be made from theyoung shoots that start from the base of theplant, should be taken with a heel of the oldplant attached, which will greatly assist theirrooting. They can be inserted at any time fromOctober to May. The foliage should beshortened to about 3 inches, when the cuttingswill be ready for insertion in a bed of light,sandy soil. Plant very firmly, surface the bedwith sand, and water in well. Shade isnecessary while the cuttings are rooting.

Chemical constituentsIt is found to contain a brown acrid resin,insoluble in caustic potash; also soluble insome solvents; a trace of tannic acid, gum,inulin, various salts, and lignin (Koene, 1835).It can be dissolved in alcohol or ether to yieldactive compound. Buchheim (1876) reportedto be an alkaloid, pyrethrine, a body splittinginto piperdine and an acid, resembling pipericacid, called pyrethric acid, when treated withalcoholic solution of caustic potash. Thepyrethrin of (Thompson, 1887) is an ether-extract, composed of acrid fat and resin. Thisauthor found the cortical portion of the root tocontain 5per cent of pyrethrin. Volatile oil islikewise present. (Dunstan & Garnett, 1895)isolated from the resin crystallizable pellitorin,insoluble in water, diluted acids, and alkalis,soluble in alcohol. It resembles piperovatin(C16H21NO2), the nonbasic, active principleisolated by the same authors from the resinobtained from the leaves of   Piperovatum.Both are pyridine derivatives.
n-isobutyldienediynamideThe roots of the North African plant
Anacyclus pyrethrum DC. (Pellitory) have beenused in medicine since the time of discords andmention of the drug is made in the B.P.C. 1934(Pyrethri radix). It induces copious salivationwhen chewed and gives rise to an intenseburning taste. In a recent investigation it hasbeen found that the crystalline sialogogueisolated by (Gulland & Hopton1930) from thismaterial, and named pellitorine (melting point72°C), is in fact a mixture of isobutyl amides(Crombie, 1952; Crombie, 1955) of the generaltype. Hydrogenation and acidic hydrolysisyield a mixture of decanoic, dodecanoic andtetradecanoic acids, which can be separated byreversed-phase partition chromatography.During the isolation of pellitorine, a newcrystalline substance of melting point 121°Chas been obtained, which crystallizes fromchloroform–petrol in white needles. Unlikepellitorine, it is but sparingly soluble in petrol,has no sialogogue effect and only lowinsecticidal activity towards the grain insect
Tenebrio molitor L.
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N-Alkyl amidesDepending on the extraction method &solvent, different yields of N-Alkyl amides canbe found, possibly resulting in alterations inbiological effects. Analytical profiling of thebioactive N-Alkyl amide with HPLC/ESI-MS isthe recommended technique forcomprehensive characterization of N-Alkylamides in plant extracts (Boonen, 2010).N-Alkylamides profiling of an Anacyclus
pyrethrum extract, using HPLC/UV/ESI-MS.inwhich ethanolic extract from the dry roots ofAnacyclus pyrethrum was performed, 13compounds are detected. Among this sevenwas reported earlier by (Jente, 1972, Burden,1969) & 5 new compounds were reported by(Bart De Spiegeleer et al., 2011).
Various proved therapeutic values of
anacyclus pyrethrum
Immunostimulating effectHot water polysaccharide extracts ofAnacyclus pyrethrum (L.) Link. (FamilyCompositae) Citrullus colocynthis (L) Schrad.(Family: Cucurbitaceae) and Alpinia galanga(L.) Willd. (Family Zingiberaceae) were testedfor their immune stimulating activity in mice.The fractions from Anacyclus pyrethrum andAlpinia galanga showed a marked stimulatingeffect on the reticulo-endothelial system (RES)and increased the number of peritonealexudate cells (PEC), and spleen cells of mice. Inthis case, the optimum doses were 50 and 25mg/kg for the 2 fractions, respectively. On theother hand, the polysaccharide extracts of bothAnacyclus pyrethrum and Alpinia galangamarkedly enhanced the proliferation of themurine spleen cells in vitro using two tests (invitro and in vivo effect). The results of theinvivo effect at a doses of 50 and 25 mg/kg,showed a stimulation index better thanobtained with the in vitro effect at 50 and 25mg/ml for Anacyclus pyrethrum and Alpinia
galanga, respectively. While the extract ofCitrulluscolocynthis showed much weaker andvariable immunostimulating activity(Bendjeddou et al., 2003).
Inhibitory effects

Inhibitory effects of eugenol, a compoundpresent in many spices such as cloves,cardamom etc. and the extracts of Anacyclus
pyrethrum and Spilanthes calva, which aretraditionally used in India during thepreparation of chewable tobacco, on tobacco-induced mutagenesis, were evaluated usingAmes Salmonella/microsome assay. Eugenolsignificantly inhibited (P<0.001) tobacco-induced mutagenicity at concentrations of 0.5and 1 mg/plate. Anacyclus pyrethrum extract(1 mg/plate) produced 74.33% inhibitionwhile the extract of Spilanthes calva at 2mg/plate inhibited tobacco-inducedmutagenesis by 86.4%. Eugenol and the plantextracts also inhibited the nitrosation ofmethylurea in a dose-dependent manner(Sukumaran & Kuttan, 1995).
Antidepressant activityBadhe et al. (2010) previously determinedantidepressant activity. Suicidal tendencyremains one of the common outcomes ofdepression, with depressive illness beingresponsible for 60% of the death toll (Stahl,1998, Rechelson, 1990 & 2001). Ayurveda theancient traditional system of medicine,mentions a number of single and compounddrug formulations of plant origin that are usedfor the treatment of psychiatric disorders(Nadkarni et al., 2000). Patients with majordepression has been found to exhibit evidenceof an activated innate immune response asreflected by increased biomarkers ofinflammation, including innate immunecytokines, acute-phase proteins, chemokines &adhesion molecules (Dantzer, 2008). Anexperiment was designed by different methodsuch as locomotor activity, haloperidol-induced catalepsy, forced swim test (FST) Tailsuspension test (TST), clonidine-inducedhypothermia & Reserpine –inducedhypothermia on Swiss male albinomice.Standarad root extract of Anacycluspyrethrum (AP root extract) showed anincrease in ambulatory behavior indicating astimulant effect of the photoactometer. AP rootextract produces a significant antidepressanteffect in both FST and TST as they reduced the
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immobility. AP root extract was found to beeffective in reversing hypothermia producedby clonidine and reserpine.The AP root extractinhibited haloperidol-induced catalepsy. Itsuggests that, AP root extract might produceantidepressant effect by interaction withadrenergic and dopamine receptor therebyincreasing the level of noradrenaline anddopamine in brains of mice.
Anticonvulsant activityElectro-convulsive shock, inducing Hindlimb tonic Extension (HLTE) in 99% of theanimals, was previously determined(kamalinejad et al., 2000) corneal electrodeswere used for bilateral delivery of electricalstimulus. Electro-convulsive shock (50mA for0.2 sec) was delivered through cornealelectrode to induce HLTE phase in mice. Theelectrical stimulus was applied using astimulator apparatus for five groups of six each(Gautam, 2011).Group I served as control (vehicle treated)(i.p.); Group II served as standard (receivedphenytoin sodium 25 mg/kg body weight,i.p.)Group III, IV,V were treated with ethanolicextract as 200,400,and 600mg/kg body weight,i.p. respectively. The current was deliveredafter 30 min of intraperitonial administrationof control and standard. The incidence andduration of HLTE was noted. It shows that theextract significantly decreased the duration ofHLTE phase in maximum electroshock inducedseizures.the MES test is considered to be apredictor of likely therapeutic efficacygeneralized tonic-clonic seizures (Loscher &Schmidt, 1998), 1988). MES induced tonicseizures can be prevented either by drugs thatinhibit voltage dependent Na ion channels,such as phenytoin, valproate and lamotrigine(Porter & Rogawski, 1990) or by drugs thatblock glutamatergic excitation mediated by theN-Methyl –D-asparatate(NMDA) receptor suchas felbamate (Fielding et al., 1995). Theethanolic extract from roots of AP can inhibitvoltage dependent sodium ion channels asphenytoin in MES induced tonic seizures.
Myrorelaxation Activity (Rota rod performance)

The effect on motor co-ordination wasassessed using rota rod apparatus .Pre selectedmice were placed on the horizontal rotatingbar.The test was conducted on five groups of 6mice each , 30 min after the administration ofethanolic extract (200, 400,600mg/kg i.p)anddiazepam (1mg/kg i.p) and normal saline(10ml/kg i.p)( Mandgary & Sayyah, 2003). Asignificant dose dependent muscle relaxanteffect of AP was observed in rota rodapparaturs compared to that produced bydiazepam. The data was analyzed by one-wayanalysis of varience (ANOVA) followed byturkey multiple comparisons test (Bolton &Bon, 2004).
Memory-enhancing activityRonald Darwin et al. (2012) studied onmemory enhancing activity of Anacyclus
pyrethrum. Memory is the process by whichexperiences were recorded and can be used toadapt their responses to the environment andit is vital for survival (Goel et al., 2010). Centralcholinergic system is considered as the mostimportant neurotransmitter involved inregulation of cognitive functions (Levander et
al., 2009). Impaired cognitive functions are themajor features of Alzheimer diseases (AD)(Iriti et al., 2010). Loss of cholinergic neuronsin nucleus basalis magno cellular is of cortex isone of the most prominent features of AD,primarily accounting for memory loss (Patel et
al.,2011). Scopolamine is a centrally actingcholinergic agent, which causes impairment inlearning (Chilakwad et al., 2010). Thetreatment with drugs, which increasecholinergic neurotransmission, causes animprovement in cognitive deficits in AD(Pattewar et al., 2011).
AphrodisiacsThe roots were believed to haveaphrodisiac action. The investigation wasundertaken to evaluate their effects on sexualbehavior in male rats (Vikas Sharma et al.,2009). 32 male wistar rats were divided intocontrol group, testosterone group, low dose(50mg/kg) petroleum ether extract(PEE)group & high dose (100mg/kg) PEEgroup, PEE obtained from the roots of
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anacyclus pyrethrum was administrated orallyto albino rats once daily & 0.5 mg/kg (bodyweight) of testosterone was givenintramuscularly twice weekly and served aspositive control. The course of treatment was28 days. The effects of PEE and testosteronechanges in body and accessory sexual organweights, sexual behavior, penile erection andsexual performance were studied beforetreatment after 15 and 28 days of treatmentand 7 and 15 days after treatment. Unliketestosterone, the PEE of Anacyclus pyrethrumshows efficacy in rats tested after the lapse of 7and 15 days of discontinuation of treatment.This suggests that the drug has prolongedeffect and capacitate the treated rats forimproved sexual potential.
Effects on prostaglandin metabolismIn vitro at a concentration of 50 mg/ml, thealkyl amide deca-2E,4E-dienoic acid tyramidefrom the roots of Anacyclus pyrethrum has a25% inhibitory effect on microsomalcyclooxygenase (sheep seminal fluid) and a34% inhibitory effect on 5-lipoxygenase (pigleucocytes).
Antimicrobial effectThe residue from the extraction of theherbal drug with 70% EtOH (herbaldrug:extract = 1:2), dissolved in isopropanol,has a weak antimicrobial effect according tothe filter disc diffusion method. The inhibitionzone for Bacillus cereus is 20 mm, for
Staphylococcus albus 35 mm, and for
Staphylococcus aureus 32mm. Local irritation.Chewing pyrethrum root provokes a persistentburning and partial desensitization of thetongue and nearby mucous membranestogether with a pronounced increase insalivary flow (Athanassiou & Karallieratus,2005). The effect is described primarily to thepellitorine, less so to the18 anacyclin.Pellitorine is a rubefacient skin irritant andsialagogue; it causes intense burning and localanaesthesia of mucous membranes. Alkylamides are characterized by a hot taste, a localanaesthetic effect on mucous membranes andthe promotion of salivation.
Local anaesthetic effect

A local anaesthetic effect of Anacyclus
pyrethrum is investigated invivo. In a double-blind study in 200 dentistry patients, the localanaesthetic effect of an alcoholic extract of theroots (2%, freshly dissolved in sterile distilledwater) was compared with that of 2%Xylocainehydrochloride solution. Themaximum dose of the extract was 0.2 ml,corresponding to 4 mg of the herbal drug(Devasankariah et al., 1992).The study waslimited to the extraction of mandibular molars.Anacyclus pyrethrum brought about a pterygomandibular block with infiltration of the longbuccal nerve. A good depth of anaesthesia wasobserved in 90 out of 100 patients (Xylocaine:80 out of 100 patients); the anaesthetic effectsof the two substances are similar, but lastlonger in the case of Anacyclus pyrethrum.
Insecticidal and molluscicidal effectThe alkyl amides from Anacycluspyrethrum have insecticidal and molluscicidaleffect. The insecticidal effect is said to parallelthe sialagogic effect. The insecticidal effect ofpellitorine is particularly pronounced. Asolution of pellitorine in Deobase (= purifiedkerosene, concentration not given) as a sprayfor houseflies (Musca domestica L.) is said toshow the same paralysing effect and slightlymore than half the lethal effect as the sameconcentration of pyrethrins (Gnadinger, 2001;Casida, 1980).Pellitorine is also lethal to adult yellowmealworms (Tenebrio molitor). A 3.1%solution of pellitorine in acetone topicallyapplied to mealworms as standardized dropsunder defined conditions causesimmobilization of 45% after 24 hrs. Thetoxicity of alkyl amides appears to bedependent on the number of double bonds.Anacyclin, as a 3% solution in acetone,causedonly 10% mortality in Tenebrio molitor .Catalytic partial hydrogenation of the twoacetylene bonds greatly increased the effect.The same concentration oftetrahydroanacyclin caused the immobilizationof 100%.
Toxicity (Bellakhdar, 1997; Boulos, 1983)
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Polyunsaturated alkamides isolated from
Anacyclus pyrethrum, and other species, wereshown to possess inhibitory activity invitrocyclooxygenase (sheep seminal microsomes)and 5-lipoxygenase (porcine’s leukocytes)assays. Organic extracts of the roots wereshown to have some antibacterial activities butdid not have antifungal properties and they areactive against yeast. The drug is not completelyoffensive. Mild to severe toxicological effectwere reported, such as inflammation of gastro-intestinal mucous membrane and skin. In fact,the roots were reported as a powerful irritantto the skin. The emanations of the plant werereported to cause headache, gastric pain,nausea, and in some cases loss ofconsciousness. Dermatitis can also occur onthe hands of persons who handle the plantmaterial. The root of the plant containssesamin, which is one of the compoundsinvolved in sesame oil contact dermatitis.
ConclusionIt is quite apparent from this review that
Anacyclus pyrethrum contains a number ofPhyto constituents, which reveals its uses forvarious therapeutic purposes. The roots can beused for the treatment of various disorders inhuman being such as immunostimulatingeffect, inhibitory effects, antidepressantactivity, anticonvulsant activity,myrorelaxation activity, memory-enhancingactivity, aphrodisiacs, antimicrobial activity,and local anaesthetic effect, insecticidal andmolluscicidal effect. Still more work is requiredwith the Anacyclus pyrethrum to investigatethe mechanism of actions with othertherapeutic activity.
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