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ABSTRACT

An essential medicinal plant, Spilanthesacmella is found in tropical and subtropical regions, primarily in South
America and India. It is commonly referred to as the "toothache plant," as it may both stimulate salivation and
lessen the discomfort associated with toothaches. This plant has a variety of extracts and active metabolites
that have beneficial pharmacological properties in different regions of the plant. According to a literature
review, it possesses a variety of pharmacological actions, such as antimicrobial, antinociception, diuretic,
vasorelaxant, anti-human immunodeficiency virus, antifungal, antipyretic, local anesthetic, bioinsecticide,
anticonvulsant, antioxidant, aphrodisiac, analgesic, and pancreatic lipase inhibitor properties. The
phytochemistry, pharmacology, toxicity, and traditional applications of this plant are all covered in detail in this
paper. The toothache plant, Spilanthesacmella, has long been utilized in ayurvedic medicine for dental
conditions. Numerous research on its phytochemicals have been published, based on its historical use in food
and medicine. An overview and general description of the plant species, bioactive metabolites, and significant
pharmacological activities, such as preparation, purification, and large-scale in vitro synthesis, are given in this
review. The links between the bioactive chemicals' structures and activities have been examined. It is possible
to show that S. acmella has a wide range of bioactive qualities and is widely used in medicine, healthcare,
cosmetics, and dietary supplements by taking into account data from the literature Being a nutritious food, it
has a great therapeutic value and lots of room to grow.

Keywords: Anti-Inflammatory, Analgesic, Antipyretic, Local Anesthetic, Bioinsecticide, Anticonvulsant,
Antioxidant.

I. INTRODUCTION

People are finding that the growing demand for herbal medications and their acceptability in the global market
due to their strong pharmacological potential and high therapeutic value are true blessings. To introduce
ayurvedic medications as first-line treatments, however, research, standardization, and validation of their
potency, safety, and effectiveness are required. @ Popular asteraceae and kingdom Plantae plant
Spilanthesacmella has long been used therapeutically to cure a variety of illnesses.[!] S. acmella Murr., also
referred to as Phak-KradHauwaen in Thai, has been used in traditional remedies to cure a variety of conditions,
including fever, flu, cough, rabies illnesses , TB, malaria, bacterial infections, skin conditions, scurvy , and
stomach ulcerative disorders [2-10]. It has also been shown that S. acmella Murr. has the ability to regulate
immunological response [9], promote digestion , and manage obesity [11,12]. Due to the plant species' strong
local anesthetic effects, tooth pain has also been effectively relieved by using it [13].

When it comes to pharmacology, S. acmella Murr. has demonstrated a broad variety of bioactivities. These
include antipyretic [15], diuretic [18,19], antifungal [17], anti-inflammatory [16], vasorelaxant [18,19],
antioxidant [20,21], antiplasmodial [6], and antibacterial [22]. Furthermore, from S. acmellaMurr. preparations,
a range of physiologically active compounds were recovered, such as 3-acetylaleuritolic acid, vanillic acid,
bsitostenone, scopoletin, ferulic acid, and isoferulic acid [23]. Studies conducted on mice have revealed that
spilanthol has sexual qualities in addition to the advantages already mentioned [24]. A penile erection,
mounting frequency, intromission frequency, and ejaculation frequency improvement that lasted for at least two
weeks after the animal was weaned off of the medication also showed that men's sexual performance was
improved by the treatment.[25]
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II. TAXONOMICAL CLASSIFICATION

Kingdom Plantae
Subkingdom Tracheobionta
Phylum Tracheophyta
Division Magnoliophyta
Super division Spermatophyte
Class Magnoliopsida
Sub Class Asteridae
Order Asterales
Family Asteraceae
Subfamily Mimosoideae
Genus Spilanthes
Species Acmella [26.27]

Synonyms: Jambu, Toothache plant, Electric daisy, Buzz buttons,Schezuan buttons, Jotang, jocong and Dung
getang,Akarkara, Jotang, jocong and Xiao tong chui, Tian wencao, Bian di hong.[26,28]
Botanical description:

FFET N -

. Flowers of plant S.acmella

Fig.No.2: leaves of plant S.acmella

Fig.No.3: Structure of S. Acmella

Approximately 60 species of the genus Spilanthes (Compositae or Asteraceae) are found worldwide in tropical
and subtropical areas, including Africa, America, Borneo, India, Sri Lanka, and Asia [29]; [30]. Brazilian in origin,
S. acmella is grown all year round as a decorative or therapeutic plant. At 40-60 cm in height, it is an annual or
short-lived plant. Low germination rate or poor vegetative propagation are two of its growing conditions [30,
31]. It is cultivated in moist areas. When handled, the leaves and blooms of this plant cause tingling and
numbness and have a strong flavor [30].The plant species has been widely used as a traditional medicine, for
example, for fever, rheumatism, and toothaches [31], as a fresh vegetable [30], and as a spice for Japanese
appetizers [32].

Phytochemicals :

A variety of bioactive chemicals may be present in medicinal plants used in traditional medicine, and these
compounds may have important physiological effects on human health. Isobutyl amide derivatives [33], amino
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acids, _- and _-amyrin esters, myricyl alcohol, including sitosterol glucosides [34], and triterpenoid [35] have all
been found to be present in S. acmella phytochemically. Alkamides have been identified as secondary
metabolites in eight plant families, including Asteracea [36]. The most important alkamide in the genus
Spilanthes is spilanthol. Alkamides are thought to be the most abundant phytochemicals in the species.
The primary volatile substance in S. Acmella that is in charge of a number of biological processes is called
spilanthol, or N-isobutylamide. (2E, 6Z, 8E)-N-isobutylamide-2,6,8-decatrienamide is the clarified structure of
spilanthol [37]. Spilanthol has been found in the mother plant, flower heads, and in vitro plantlets of S. acmella,
according to a gas chromatography-mass spectrometry (GC-MS) investigation [38]. The main metabolites of S.
acmella that exhibit potent antioxidant action are phenolics (vanillic acid, trans-ferulic acid, and trans-isoferulic
acid) and stigmasteryl glucoside [39]. The bioactive components of S. Acmella have exceptional
pharmacological activity, according to the literature. Numerous bioactivities, such as local anesthetic and
antipyretic [40], diuretic [41], antifungal [42], antiplasmodial [43], antimicrobial [44], and insecticidal activities
[45], are demonstrated by S. acmella's pharmacological properties.
Traditional uses:
Because of its numbing qualities, an extract from the leaves and blossoms is traditionally used to treat
toothaches, stomatitis, fever, cough, rabies illnesses, TB, and throat complaints[46]. Fever and rheumatism have
also been treated with it [47, 48]. It can dissolve urinary calculi and has potent diuretic action[49]. Additionally,
it demonstrates antibacterial, antiseptic, and antimalarial qualities[46]. The leaves have several applications
such as digestive, lithotriptic, antiscorbitic, immunomodulatory, adaptogenic, and ailagogine [50]. The plant's
most potent antiseptic alkaloid, pilanithol, is powerful against blood parasites even at very low concentrations
and poisonous to most invertebrates, but innocuous to warm-blooded animals[51]. Chewing the flower heads of
S. acmella can act as a haemostatic, analgesic, and pain reliever in addition to relieving toothache[52].
The Ayurvedic medical system uses flower heads and roots to treat a variety of conditions, including scabies,
psoriasis, scurvy, gum infections, periodontosis, paralysis of the tongue, children's stammering, and
mouthwashes [53-55]. Excellent antimicrobial activity against red halophillic cocci from salt-cured fish was
another trait that S. acmella possessed[46]. Its extract is a potent ingredient in cosmetics for beauty care that
works quickly to relax muscles and hasten the healing of functional wrinkles[56]. In anti-aging applications,
such as anti-wrinkle cream compositions, the plant extract was also utilized to stimulate, reorganize, and
reinforce the collagen network[56,57]. When applied as an insecticide, spilanthol has strong larvicidal,
pupicidal, and ovicidal properties [58]. A fungal skin ailment that includes athlete's foot, ringworm, and nail
infections was treated with S. acmella by an Indian tribe [58].

II1. PHARMACOLOGICAL ACTION
1. Toothache
Spilanthesacmella is commonly referred to be an anti-toothache herb. People chewed on the strong flower
heads of the plants to relieve themselves of dental ache, throat issues, or tongue paralysis. Spilanthol is the
component that's accountable for this.[60]
2. Local Anesthesia
The lack of feeling in a specific region of the body resulting from blockage of the conduction process or decrease
of excitement in nerve terminals is known as local anesthesia.(61)
Research conducted by Chakrabothy and colleagues demonstrated the effectiveness of xylocaine as a local
anesthetic.[62]
3. Dentifrice
Mouth rinses and dental pastes have been made with spilanthol. In addition to improving hunger by increasing
salivation, the goal is to deliver a long-lasting fresh minty flavor. People with toothaches can brush more easily
because the spilanthol in it also has a minor anesthetic effect.[63]
4. Anti BacterialActivity
According to research by Noor Jahan et al,, the ethanolic extract of Spilanthesacmella exhibited antimicrobial
activity against a variety of bacteria, including Salmonella typhi, Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Streptococcus pyogenes, Enterococcus faecalis, and resistant bacteria with the
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Blagene.In [64] Gram positive and gram negative activity against 27 different bacterial strains is also
demonstrated by S. Acmella's Agar Dilution Assay.Reference [65]

5. Anti-fungal Activity

The antifungal activity of S. Acmella is just marginal. Nonetheless, it has been demonstrated that they are active
against the fungus Microsporumgypseum and Cryptococcus neoformans, which are frequent opportunistic
infections in AIDS patients.[66]

6. Periodontitis

Gum irritation is the cause of periodontitis. Chewing on the roots and flower heads has been used to treat
periodontitis and has been demonstrated to reduce gum inflammation.[67]

7. Diuretic and Renal Stones

As a result, diuretics help excrete more water from oedematous tissue by increasing the production of urine.
"Diuretics" are medications that cause diuresis to occur. Strong diuretic action and urinary calculi dissolution
are two of A. olerecea's medicinal qualities [68]. Cold water was used to establish [69] that A. oleracea had a
potent diuretic effect in rats. The findings indicated that when taken orally in a single dose, the maximum
dosage of flowers examined exhibited potent diuretic action. Strong evidence that the cold water extract is
functioning as a loop diuretic is provided by the urine's modest acidity.Inhibiting the Na+/K+/CI- co-
transporter system in the thick ascending loop of the nephron increases natriuresis (the expulsion of salt from
the urine) and kaleuresis (the expulsion of potassium from the urine). Loop diuretics are the strongest kind of
diuretics [70,71]

8. Inmunostimulant Activity

In addition to being reported to have immunostimulant effect, S. acmella leaves have been traditionally
employed as a sialogogue, tonic, and in the treatment of gout, rheumatism, and gout [72]. Several experimental
models were used to conduct the inquiry. By boosting the amount of macrophages with the largest number of
cells on the fifteenth day, the EtOH leaf extract demonstrated notable immunomodulatory action [72].
Alkamides, pungent amides, tannins, sugars, carotenoids, essential oils, sesquiterpenes, and amino acids were
among the chemicals found in S. acmella leaves [73], [74], [75],[77], and [77]. It has been documented that
spilanthol stimulates the immune system and reduces the inflammatory response in mouse Raw 264.7
macrophages [78]. Moreover, certain alkamides are ingested to strengthen the immune system, which helps
treat respiratory infections and colds. and influenza [79].

9. Antimutagenic Activity

A chloroform extract of S. calva flower buds inhibited mutagenicity in a dose-dependent manner. Utilizing the
Ames salmonella/microsome experiment, S. calva extract demonstrated a greater degree of mutagenesis
inhibition (86.4%) [80]. These extracts include high concentrations of alkamides and flavonoids, which may be
the cause of their action.

10. Anticancer Activity

Spirulina’s anticancer activity was evaluated in an immortal neuroblastoma with spontaneous malignant genesis,
demonstrating tumoricidal effects at concentrations ranging from 10 pg/mL to 5 mg/mL. The results are regarded
as poor since they did not show any pattern of tumoricidal effects with anticancer screen category 5 [81].

11. Antipyretic Activity

For a long time, antipyretics have been made from a variety of medicinal plants, such as S. acmella (flower and
aerial aqueous) extracts (Chakraborty et al., 2010[82]). According to Elumalai et al. (2012)[83], fever, or
pyrexia, is typically brought on by the secondary effects of infection, tissue damage, inflammation, transplant
rejection, cancer, and other illnesses. The aforementioned effects trigger the production of pro-inflammatory
mediators, specifically cytokines such as interleukin 1, «, , and TNF-a. As a result, the body produces more
prostaglandin E2 (PGE2), which raises body temperature [83]. The results of the research demonstrated that
the aerial aqueous extract of S. acmella had antipyretic efficacy against pyrexia produced by Brewer's yeast.
Plant species possess antipyretic effect due to flavonoids [84,85], which were shown to be the main inhibitors of
either lipoxygenase (LOX) or cyclooxygenase (COX) [86]. It is well recognized that flavonoids target
prostaglandins during the latter stages of acute pain and inflammation. [87]

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[32]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:06/Issue:07/July-2024 Impact Factor- 7.868 www.irjmets.com

12. Anti-inflammatory and Analgesic:

Aqueous extract of ariel part of S. acmella, in experimental animal models showed dose-dependent
inhibition of paw edema and increased pain threshold indicating significant anti-inflammatory and
analgesic properties[17]. Spilanthol shows signficantantiinflammatory activity on lipopolysaccharide-
activated murine macrophage model RAW 264.7, partly from Anti-inflammatory and Analgesic: Aqueous
extract of ariel part of S. acmella, in experimental animal models showed dose-dependent inhibition of
paw edema and increased pain threshold indicating significant anti-inflammatory and analgesic
properties[17]. Spilanthol shows signficantantiinflammatory activity on lipopolysaccharide-activated murine
macrophage model RAW 264.7, partly from Anti-inflammatory and Analgesic: Aqueous extract of ariel
part of S. acmella, in experimental animal models showed dose-dependent inhibition of paw edema and
increased pain threshold indicating significant anti-inflammatory and analgesic properties[17]. Spilanthol
shows signficantantiinflammatory activity on lipopolysaccharide-activated murine macrophage model RAW
264.7, partly from Anti-inflammatory and Analgesic: Aqueous extract of ariel part of S. acmella, in Anti-
inflammatory and Analgesic: Aqueous extract of ariel part of S. acmella, in

13. Anti-inflammatory and Analgesic

The aqueous extract of S. acmella's ariel portion shown strong anti-inflammatory and analgesic activities in
experimental animal models by inhibiting paw edema in a dose-dependent manner and increasing pain
threshold[88]. NF-KAPPA B's inactivation, which negatively affects the synthesis of pro-inflammatory
mediators, is one of the ways that spilanthol exhibits significant anti-inflammatory effect in lipopolysaccharide-
activated murine macrophage model RAW 264.7[89]. Using the tail flick and hot plate tests, the analgesic
efficacy of various dosages of aqueous extract of fresh flowers was determined in male rats at various post-
treatment intervals. The sedative effect is complemented by supraspinal analgesic activity[91].

14. Vasorelaxant and antioxidant activity

The plant extracts elicited vasorelaxation action by partial endothelium generated nitric oxide and
prostaglandin-12 in a dose-dependent manner. It is noteworthy that the ethyl acetate extract of S. Acmella
demonstrated rapid vasorelaxation action at nanogram levels, given that it is the most powerful antioxidant in
the diphenyl picryl hydrazine assay (DPPH assay). Conversely, chloroform extracts exhibited the largest
content of antioxidants and the strongest vasorelaxation action [92,93]. Researchers found that the presence of
tannins, flavonoids, and phenolic substances [94-96] contributed to the antioxidant potentiality of S. acmella
leaf extracts.

15. Bioinsecticide and convulsant activity

For the genus Spilanthes, there were about 42 recognized species. Numerous insecticidal chemicals have been
shown to be present in Spilanthes alba, Spilanthesmauritiana, Spilanthesmauritiana oleracea,
Spilanthesmauritianaocymifolia, and S. acmella [97-99]. When the typical electrographic convulsions in the
electroencephalogram were accompanied, the hexanic extract of S. acmella was shown to cause epilepsy in rats
[93].

16. Antimalarial activity

Malaria is treated with S. acmella, a traditional remedy used in Africa and India [100]. Pharmacological analysis
revealed that two strains of Plasmodium falciparum (the chloroquine-resistant K1 strain originated from
Thailand and the PFB strain originated from Brazil) were susceptible to the antimalarial effects of spilanthol (1)
and acetylenic alkamide (undeca-2E-ene-8,10-diynoic acid isobutylamide, or UDA) (3), which were separated
from the root EtOH extract of S. acmella. With an IC50 ranging from 5.8 to 41.4 pg/mL, both compounds were
shown to have antimalarial action, with spilanthol being the most effective. Semi-purified S. acmella compounds
were shown to have much better antiplasmodial action as evidenced by the decreased IC50 value. These
compounds were extracted using centrifugal partition chromatography (CPC) and electrospray ionization-ion
trap-time of flight-mass spectrometry (ESI-IT-TOF-MS)[101].N-alkylamides' synergistic effects in the
investigated substances may be the cause of this. The in vitro root hexane extract of regenerated S. Acmella also
shown 100% larvicidal activity, resulting in the lowest values of LC50 and LC90 against filarial vectors and
malaria [102]. A larger active principle content was suggested to be present in the regenerated plant species
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compared to field-grown ones. Furthermore, the research revealed S. acmella's potential for both malaria
therapy and prevention. [103]

IV. CONCLUSION

In the traditional medical system of India, Spilanthesacmella is a well-known herb with a variety of
pharmacological actions and little side effects. We provided a detailed summary of ethnobotany,
phytochemistry, pharmacology, and toxicity in this paper. This plant's phytoconstituents and extracts have
been demonstrated to elicit a variety of pharmacological responses, including diuretic, antimalarial,
anticonvulsant, analgesic, and anti-inflammatory actions. This herb is most commonly used in South America
and India to treat toothaches. Spilanthesacmella is also traditionally used as a stomachic, stimulant,
antidiarrheal, and infrequently as a treatment for TB. Numerous researches have shown that the whole plant
possesses aphrodisiac, anti-inflammatory, antioxidant, antinociception, immunomodulator, and insecticidal
properties in addition to local anesthesia. However, it has been demonstrated that the floral component
contains diuretic, vasorelaxant, antifungal, and pancreatic lipase inhibitory qualities. We are able to evaluate
Spilanthesacmella because of its many traditional uses and pharmacological reactions. The scientific
community will receive a succinct summary of all the scientific material from this evaluation.
V.  REFERENCES
[1] Arif M, Juyal D, Joshi A. A review on pharmacognostic and phytochemical study of a plant
Spilanthesacmella Murr. The Pharma Innovation. 2017 May 1;6(5, Part C):172.
[2] Prachayasittikul V, Prachayasittikul S, Ruchirawat S, Prachayasittikul V. High therapeutic potential of
Spilanthesacmella: a review. EXCLI journal. 2013;12:291.
[3] Bunyapraphatsara N, Chokechareunporn O. Tradition medicinal plants. Prachachon: Bangkok. 1999.

[4] Fransworth NR, Bunyapraphatsara N. Thai Medicinal plants: Recommended for primary health care
system, Prachachon Co. Ltd, Bangkok, Thailand. 1992.

[5] Yadav K, Singh B. Micropropagation of Spilanthesacmella Murr. an important medicinal plant. Nat Sci
2010; 8: 5-11.

[6] Spelman K, Depoix D, McCray M, Mouray E, Grellier P. Thetraditional medicine Spilanthesacmella, and
the alkylamidesspilantholand undeca-2E-ene-8,10-diynoic acid isobutylamide,demonstrate in vitro and
in vivo anti-malarial activity. PhytotherRes 2011; 25: 1098-1101.

[7] Haw A, Keng C. Micropropagation of Spilanthesacmella L., a bioinsecticideplant, through proliferation
of multiple shoots. ] ApplHortic 2003; 5: 65-68.

[8] Tiwari K, Jadhav S, Joshi V. An updated review on medicinal herbgenus Spilanthes. Chin ] Integr Med
2001;9:1170-1178.

[9] Sahu ], Jain K, B ], Sahu R. A review on phytopharmacology andmicropropagation of Spilanthesacmella.

Pharmacology 2011; 2:1105-1110.

[10] Maria-Ferreira D, Silva LMd, Mendes D, Carbrini D,Nascimento A, lacomini M, et al
Rhamnogalacturonan fromAcmella oleracea (L.) R.K. Jansen: gastroprotective and ulcerhealing
properties in rats. PLoS One 2014; 9: e84762.

[11] Yuliana N, Jahangir M, Korthout H, Choi Y, Kim H, Verpoorte R.Comprehensive review on herbal
medicine from energy intakesuppression. Obes Rev 2011; 12: 499-514.

[12] Leng T, Ping N, Lim B, Keng C. Detection of bioactive compoundsfrom Spilanthesacmella (L.) plants and
its various in vitroculture products. ] Med Plants Res 2011; 5: 371-378.

[13] Sharma V, Boonen |, Chauhan NS, Thakur M, Spiegeller Bd,Dixit VK. Spilanthesacmella ethanolic flower
extract: LC-MSalkylamide profiling and its effects on sexual behavior in male rats.Phytomedicine 2011;
18:1161-1169.

[14] Chakraborty A, Devi RKB, Rita S, Singh IT. Local anaestheticeffect of Spilanthesacmella in experimental
animal models. Indian] Pharmacol 2002; 34: 144-145.

[15] Narayana KR, Reddy MS, Chaluvadi MR, Krishna DR. Bioflavonoidsclassification, pharmacological,
biochemical effects andtherapeuric potential. Indian ] Pharmacol 2001; 33: 2-16.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[34]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:06/Issue:07/July-2024 Impact Factor- 7.868 www.irjmets.com

[16]

Chakraborty A, Devi RKB, Rita S, Sharatchandra K, Singh TI.Prelimminary studies on antiinflammatory
and analgesic activitiesof Spilanthesacmella in experimental animal models. Indian JPharmacol 2004;
36: 148-150.

[17] Rani SA, Murty SU. Antifungal potential of flower head extract ofSpilanthesacmella Linn. Afr ] Biomed
Res 2006; 9: 67-69.

[18] Ramsewak RS, Erickson A], Nair MG. Bioactive N-isobutylamidesfrom the flower buds of
Spilanthesacmella. Phytochemistry1999; 51: 729-732.

[19] Peiris KPP, Silva GK]J, Ratnasooriya WD. Analgesic activity ofwater extract of Spilanthesacmella flowers
on rats. ] Trop MedPlants 1998; 2: 201-204.

[20] Wongsawatkul O, Prachayasitikul S, Isarankura-Na-Ayudhya C,Satayavivad ], Ruchirawat §,
Prachayasittikul V. Vasorelaxnt andantioxidant activities of Spilanthesacmella Murr. Int ] Mole Sci
2008; 9: 2724-2744.

[21] Hossain H, Shahid-Ud-Daula AFM, Jahan IA, Nimmi I, Hasan K, Hag MM. Evaluation of antinociceptive
and antioxidant potentialfrom the leaves of Spilanthespaniculata growing in Bangladesh.Int ] Pharm
Phytopahrmacol Res 2012; 1: 178-186.

[22] Hossian M, Ahamed S, Dewan S, Hassan M, Istiaq A, Islam M, et al. In vivo antipyretic, antiemetic, in
vitro membrane stabilization,antimicrobial, and cytotoxic activities of different extractsfrom
Spilanthespaniculata leaves. Biol Res 2014; 47: 45.

[23] Prachayasittikul S, Suphapong S, Worachartcheewan A,Lawung R, Ruchirawat S, Prachayasittikul V.
Bioactive metabolitesfrom Spilanthesacmella Murr. Molecules 2009; 14: 850-867.

[24] Dubey S, Maity S, Singh M, Saraf SA, Saha S. Phytochemistry, pharmacology and toxicology of
Spilanthesacmella: A review Adv PharmacolPharmaceut Sci 2013. 2013 423750

[25] Sharma V, Boonen ], Chauhan NS, Thakur M, De Spiegeleer B, Dixit VK. Spilanthesacmella ethanolic
flower extract: LC-MS alkylamide profiling and its effects on sexual behavior in male rats
Phytomedicine. 2011;18:1161-9

[26] Arif M, Juyal D, Joshi A. A review on pharmacognostic and phytochemical study of a plant
SpilanthesacmellaMurr. 2017;6(5):172-7.

[27] Srinath ], Laksmi T. Therapeutic potential of Spilanthesacmella - A dental note. Int ] Pharm Sci Rev Res.
2014;25(1):151-3.

[28] Memorial Sloan Kettering Cancer Center. 2021. SpilanthesAcmella. [online] Available at:
<https://www.mskcc.org/cancer-care/integrativemedicine /herbs/spilanthes-acmella-jambu>
[Accessed6  January 2021]. [Internet]. Available from: https://www.mskcc.org/cancer-
care/integrativemedicine/herb/Spilanthes- acmella-jambu

[29] Sahu ], Jain K, Jain B, Sahu RK. A review on phytopharmacology and micropro-pagation of
Spilanthesacmella. Pharmacologyonlinenewslett. 2011;2:1105-1110. [Google Scholar]

[30] Tiwari KL, Jadhav SK, Joshi V. An updated review on medicinal herb genus Spilanthes. Chin ] Integr
Med. 2011;9:1170-1178.

[31] Wongsawatkul O, Prachayasittikul S, Isarankura-Na-Ayudhya C, Satayavivad ], Ruchirawat S,
Prachayasittikul V. Vasorelaxant and antioxidant activities of Spilanthesacmella Murr. Int ] Mol
Sci. 2008;9:2724-2744.

[32] Leng TC, Ping NS, Lim BP, Keng CL. Detection of bioactive compounds from Spilanthesacmella (L.)
plants and its various in vitro culture products. ] Med Plant Res. 2011;5:371-378.

[33] Boonen, |.; Baert, B.; Burvenich, C.; Blondeel, P.; De Saeger, S.; De Spiegeleer, B. LC-MS profiling of N-
alkylamides in Spilanthesacmella extract and the transmucosal behaviour of its main bio-active
spilanthol. . Pharm. Biomed. Anal. 2010, 53, 243-249.

[34] Krishnaswamy, N.; Prasanna, S.; Seshandri, T.; Vedantham, T. _- and _-Amyrin esters and sitosterol
glucoside from Spilanthesacmella. Phytochemistry 1975, 14, 1666-1667.

[35] Prachayasittikul, V.; Prachayasittikul, S.; Ruchirawat, S.; Prachayasittikul, V. High therapeutic potential
of Spilanthesacmella:A review. EXCLI J. 2013, 12, 291-312.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[35]


https://scholar.google.com/scholar_lookup?journal=Pharmacologyonline+newslett&title=A+review+on+phytopharmacology+and+micropro-pagation+of+Spilanthes+acmella&volume=2&publication_year=2011&pages=1105-1110&

TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:06/Issue:07/July-2024 Impact Factor- 7.868 www.irjmets.com

[36]

Greger, H. Alkamides: A critical reconsideration of a multifunctional class of unsaturated fatty acid
amides. Phytochem. Rev. 2016,15, 729-770.

[37] Yasuda, I.; Takeya, K.; [tokawa, H. The geometric structure of spilanthol. Chem. Pharm. Bull. 1980, 28,
2251-2253.

[38] Leng, T.C; Ping, N.S.; Lim, B.P.; Keng, C.L. Detection of Bioactive Compounds from SpilanthesAcmella
(L.) Plants and Its VariousIn Vitro Culture Products. ]. Med. Plant Res. 2011, 5, 371-378.

[39] Prachayasittikul, S.; Suphapong, S.;Worachartcheewan, A.; Lawung, R.; Ruchirawat, S.; Prachayasittikul,
V. Bioactive Metabolitesfrom Spilanthesacmella Murr. Molecules 2009, 14, 850-867.

[40] Chakraborty, A.; Devi, B.; Sanjebam, R.; Khumbong, S.; Thokchom, I. Preliminary studies on local
anesthetic and antipyreticactivities of Spilanthesacmella Murr. in experimental animal models. Indian J.
Pharmacol. 2010, 42, 277-279.

[41] Ratnasooriya, W.; Pieris, K.; Samaratunga, U.; Jayakody, ]. Diuretic activity of Spilanthesacmella flowers
in rats. J. Ethnopharmacol.2004, 91, 317-320.

[42] Ranij, S.; Murty, S. Antifungal potential of flower head extract of Spilanthesacmella Linn. Afr. J. Biomed.
Res. 2009, 9, 67-69.

[43] Mbeunkui, F.; Grace, M.H.; Lategan, C.; Smith, P.J.; Raskin, I.; Lila, M.A. Isolation and identification of
antiplasmodialNalkylamidesfrom  Spilanthesacmella  flowers using  centrifugal  partition
chromatography and ESI-IT-TOF-MS. ]J. Chromatogr. B2011, 879, 1886-1892.

[44] Arora, S.; Vijay, S, Kumar, D. Phytochemical and Antimicrobial Studies on the Leaves of
SpilanthesAcmella. . Chem. Pharm. Res.2011, 3, 145-150.

[45] Sharma, A.; Kumar, V.; Rattan, R.S.; Kumar, N.; Singh, B. Insecticidal Toxicity of Spilanthol from
Spilanthesacmella Murr. AgainstPlutellaxylostella L. Am. . Plant Sci. 2012, 3, 1568-1572.

[46] Haw AB, Keng CL. Micropropagation of Spilanthesacmella L. a bio-insecticideplant, through
proliferation of multiple shoots. J. Appl. Hort. 2003; 5(2): 65-68.

[47] Bunyapraphatsara N, Chokechareunporn O. Tradition medicinal plants. Prachachon: Bangkok. 1999.

[48] Farnsworth NR, Bunyapraphatsara N. Thai medicinal plants recommended forprimary healthcare
system; Prachachon: Bangkok. 1992.

[49] Yadav K, Singh N. Micropropagation of Spilanthesacmella Murr. - An ImportantMedicinal Plant. Nature
and Science 2010; 8(9): 5-11.

[50] Savadi RV, yadav R, yadav N. Study on immunomodulatory activity of ethanolicextract
Spilanthesacmella Murr. Leaves. Indian journal of natural Products and Resources 2010; 1(2): 204-207.

[51] Leng TC, Ping NS, Lim BP, Keng CL. Detection of bioactive compounds fromSpilanthesacmella (L.) plants
and its various in vitro culture products. Journal ofMedicinal Plants Research 2011; 5(3): 371-378.

[52] Pandey HK, Rawut PS, Kumar N, Verma GS. A herbal formulation for toothacheand related disorders and
a process for preparation thereof. In Patent2004DE00260.

[53] Adler R]. Compositions for the acute and/or long term treatment of periodontaldiseases using herb
extracts. WO Pat. 2006059196.

[54] Shimada T, Gomi T. Spilanthol-rich essential oils for manufacturing toothpastesor other oral
compositions. JP Pat. 07090294.

[55] Belfer WA. Cosmetic compositions comprising peptides and Acmella oleraceaextract to accelerate
repair of functional wrinkles. US Pat. 2007048245.

[56] Schubnel L. A different approach to lifting efficacy based on a natural activeingredient. SOFW ]. 2007;
133: 34-39.

[57] Demarne F, Passaro G. Use of an Acmella oleracea extract for its botox-likeeffect in an antiwrinkle
cosmetic composition. FR Pat. 286513.

[58] Saraf DK, Dixit VK. Spilanthesacmella Murr. Study on its Extract Spilanthol asLarvicidal Compound,
Asian J. Exp. Sci2002; 16 (1-2): 9-19.

[59] Prachayasittikul, Veda, SupalukPrachayasittikul, Somsak Ruchirawat, and VirapongPrachayasittikul.
HIGH THERAPEUTIC POTENTIAL OF SPILANTHES ACMELLA: A REVIEW. EXCLI JOURNAL, 12,2013,
291-312.

[60] Malamed, Stanley F.Handbook of local anesthesia. Elsevier Health Sciences, 2004.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[36]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:06/Issue:07/July-2024 Impact Factor- 7.868 www.irjmets.com

[61]

‘Chakraborty A, B. R. K. Devi, Sanjebam R, Khumbong S, Thokchom I. S, Preliminary studies on local
anesthetic and antipyretic activities of Spilanthesacmella Murr in experimental animal models.
Indian journal of pharmacology 42, 2010, 277.

[62] Hatasa, Shigeyoshi. Spilanthol-containing compositions for oral use. U.S. Patent No. 3,720,762. 13 Mar.
1973.

[63] Noor Jahan, Razia Khatoon, Siraj Ahmad, Anwar Shahzad, Evaluation of antibacterial potential of
medicinal plant Spilanthesacmella Murr and it's in vitro raised callus against resistant organisms
especially those harbouring bla genes. Journal of Applied Pharmaceutical Science, 7(10), 2013, 476-
481.

[64] SupalukPrachayasittikul, SaowapaSuphapong, ApilakWorachartcheewan, Ratana Lawung, Somsak
Ruchirawat, and VirapongPrachayasittikul. Bioactive Metabolites from Spilanthesacmella Murr.
Molecules, 14(2), 2009, 850-867.

[65] Phongpaichit, Souwalak, Sanan Subhadhirasakul, Chatchai Wattanapiromsakul. Antifungal activities of
extracts from Thai medicinal plants against opportunistic fungalpathogens associated with AIDS
patients. Mycoses, 48(5), 2005, 333-338.

[66] Adler RJ, Compositions for the acute and/or long term treatment of periodontal diseases using
herb extracts. Chem. Abstr. 145, 2006, 14791.

[67] Yadav K, Singh N. Micropropagation of Spilanthesacmella Murr. - An ImportantMedicinal Plant. Nature
and Science. 2010; 8(9): 5-11.

[68] Ratnasooriya WD, Pieris KP, Samaratunga U, Jayakody JR. Diuretic activity ofSpilanthesacmella flowers
in rats. Journal of Ethnopharmacology. 2004; 91 (2-3): 317-20

[69] Rang HP, Dale MM, Ritter JM. Pharmacology. 1995; 367 - 384.

[70] Kreydiyyeh SI, JulnarV J]. Ethanopharmacol. 2002; 79(3):353-357.

[71] Savadi R, Yadav R, Yadav N. Study on immunomodulatory activity of ethanolic extract
Spilanthesacmella Murr. Leaves. Indian ] Nat Prod Resour. 2010;1:204-207.

[72] Amal MK, Sudhendu M. Analysis of free amino acid content in pollen of nine Asteraceae species of
known allergenic activity. Ann Agric Environ Med. 1998;5:17-20.

[73] Lemos TLG, Pessoa ODL, Matos FJA, Alencar JW, Craveiro AA. The essential oil of Spilanthesacmella
Murr. | Essent Oil Res. 1991;3:369-370. [Google Scholar]

[74] Nagashima M, Nakatani N. LC-MS analysis and structure determination of pungent alkamides from
Spilanthesacmella L. flowers. Lebens Wiss Technol. 1992;25:417-421.

[75] Nagashima M, Nobuji N. Two sesquiterpenes from Spilanthesacmella L. Chem Express. 1991;6:993-
996. [Google Scholar]

[76] Tiwari H, Kakkar A. Phytochemical examination of Spilanthesacmella Murr.] Indian Chem
Soc. 1990;67:784-785. [Google Scholar]

[77] Wu LC, Fan NC, Lin MH, Chu IR, Huang S], Hu CY, et al. Antiinflammatory effect of spilanthol from
Spilanthesacmella on murine macrophage by down-regulating LPS-induced inflammatory mediators. ]
Agric Food Chem. 2008;56:2341-2349.

[78] Rios MY. Natural alkamides: Pharmacology, chemistry and distribution. Drug discovery research in
pharmacognosy. Vallisuta O, Olimat SM. InTech. 2012:107-144.

[79] K. Sukumaran and R. Kuttan, “Inhibition of tobacco-induced mutagenesis by eugenol and plant
extracts,” Mutation Research, vol. 343, no. 1, pp. 25-30, 1995.

[80] E. A. Mazzio and K. F. A. Soliman, “In vitro screening for the tumoricidal properties of international
medicinal herbs,” Phytotherapy Research, vol. 23, no. 3, pp. 385-398, 2009.

[81] Chakraborty A, Devi BRK, Thokchom I, Sanjebam R, Khumbong S. Preliminary studies on local
anesthetic and antipyretic activities of Spilanthesacmella Murr. in experimental animal models. Indian ]
Pharmacol. 2010;42:277-279.

[82] Elumalai A, Pendem N, Eswaraiah MC, Naresh V. An updated annual review on antipyretic medicinal
plants (Jan-Dec. 2011) Int ] Univers Pharm Life Sci. 2012;2:207-215.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[37]


https://scholar.google.com/scholar_lookup?journal=J+Essent+Oil+Res&title=The+essential+oil+of+Spilanthes+acmella+Murr&volume=3&publication_year=1991&pages=369-370&
https://scholar.google.com/scholar_lookup?journal=Chem+Express&title=Two+sesquiterpenes+from+Spilanthes+acmella+L&volume=6&publication_year=1991&pages=993-996&
https://scholar.google.com/scholar_lookup?journal=J+Indian+Chem+Soc&title=Phytochemical+examination+of+Spilanthes+acmella+Murr&volume=67&publication_year=1990&pages=784-785&

TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:06/Issue:07/July-2024 Impact Factor- 7.868 www.irjmets.com

[83]

Narayana KR, Reddy MS, Chaluvadi MR, Krishna DR. Bioflavonoids classification, pharmacological,
biochemical effects and therapeutic potential. Indian ] Pharmacol. 2001;33:2-16.

[84] Trease G, Evans W. Phenolic compounds and tannins. London: Ballilliere Trindall; 1972.

[85] Sadavongvivad C, Supavilai P. Three monohydroxycoumarins from Alyxia lucida. Phytochemistry.
1977;16:1451.

[86] Chakraborty A, Devi BRK, Rita S, Sharatchandra K, Singh TI. Preliminary studies on antiinflammatory
and analgesic activities of Spilanthesacmella Murr. in experimental animal models. Indian ] Pharmacol.
2004;36:148-150.

[87] Chakraborty A, Devi BRK, Sanjebam R, Khumbong S, Thokchom IS. Priliminarystudies on local
anesthetic and antipyretic activities of Spilanthesacmella Murr.in experimental animals models. Indian
Journal of Pharmacology 2010; 42(5): 277-279.

[88] Wu LC, Fan NC, Lin MH, Chu IR, Huang SJ], Hu CY, Han SY. Antiinflammatory effect of spilanthol from
Spilanthesacmella on murine macrophageby down-regulating LPS-induced inflammatory mediators. ]
Agric Food Chem. 2008; 9:56(7):2341-2349.

[89] Peiris KPP, Silva GK]J, Ratnasooriya WD. Analgesic activity of water extract ofSpilanthesacmella flowers
on rats. Journal of Tropical Medicinal Plants 2002;2(2): 120-126.

[90] Sharma GV, Shekharam T, Upender V. Stere- oconvergent synthesisof a potent mosquito larvicide:
(2E,4E,8E,10Z)-N-(2-methylprpyl)- 2,4,8,10-dodecatetraeneamide. Tetrahedron 1990;46:5665-72.

[91] Fabry W, Okemo P, Ansorg R. Fungistatic and fungicidal activity ofeast African medicinal plants.
Mycoses 1996;39:67-70.

[92] Rai MK, Verma A, Pandey AK. Antifungal activity of Spilanthes calvaafter inoculation of Pirifor-maspora
indica. Mycoses 2002;47:479-81.

[93] Phongpaichit S, Subhadhirasakul S, Wattanapi-Romsakul C. Antifungalactivities of extracts from Thai
medicinal plants against opportunisticfungal pathogens associated with AIDS Patients. Mycoses 2005;
48:333-8.

[94] Rani SA, Murty SU. Antifungal potential of flower head extract ofSpilanthesacmella Linn. Afr ] Biomed
Res 2006;9:67-8.

[95] Sharma UK, Pegu S. Ethnobotany of religious and supernatural beliefsof the Mising tribes of Assam with
special reference to the 'Dobur Uie’. ] EthnobiolEthnomed 2011;7:1-13.

[96] Shelton AM, Wyman JA, Cushing NL, Apfelbeck K, Dennehy T],Mahr SE, et al. Insecticide resistance of
diamondback moth, Plutellaxylostella (Lepidoptera: Plutellidae), in North America. ] Econ

[97] Raquel FE. Bacterial lipid composition and antimicrobial efficacy ofcationic steroid coppounds.
Biochem Biophys Acta 2007;1768:2500-9.

[98] Spelman K, Depoix D, McCray M, Mouray E, Grellier P. The traditional medicine Spilanthesacmella, and
the alkylamidesspilanthol and undeca-2E-ene-8,10-diynoic acid isobutylamide, demonstrate in vitro
and in vivo antimalarial activity. Phytother Res. 2011;25:1098-1101.

[99] Mbeunkui F, Grace MH, Lategan C, Smith P], Raskin I, Lila MA. Isolation and identification of
antiplasmodial N-alkylamides from Spilanthesacmella flowers wusing centrifugal partition
chromatography and ESI-IT-TOF-MS. | Chromatogr B. 2011;879:1886-1892.

[100] Pandey V, Agrawal V. Efficient micropropagation protocol of Spilanthesacmella L. possessing strong
antimalarial activity. In Vitro Cell Dev Biol Plant. 2009;45:491-499.

[101] BaeSS, Ehrmann BM, Ettefagh KA, Cech NB. A validated liquid chromatography-electrospray ionization-
mass spectrometry method for quantification of spilanthol in Spilanthesacmella (L.) Murr. Phytochem
Analysis. 2010;21:438-443.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

(38]



