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ABSTRACT

Impatiens balsamina belongs to the family balsacea&, is an annual plant commonly known as ‘gatogdeam’
or ‘rose balsam’. This plant is native to southdsia in India. |. balsamina is used in traditiomakethods such as
Ayurveda, Unani and Siddha for various diseased hysiological conditions such as Jaundice, CoBrsake bite
etc. Phytochemical studies revealed the presenceanfy valuable compounds like naphthoquinonesmeoias,
phenolic acids, flavonoids, anthocyanidins and aitts. The different parts of the plants like leaveem juice,
flower are used in different places. |. balsamirzéd been reported to have various pharmacologictivdies such
as antibacterial, antimicrobial, antifungal, anakje, anti-inflammatory, antioxidant, antipruriticffects. The
current review summarizes published informationwtlibe ethanopharmacology, chemical constitueritdpgical
activities and toxicological study l.balsamina. Tpresent review summarizes all the research workiezh out on
this plant in order to provide updated informatifam future works.

Keywords: Phytochemical studies, Pharmacological activitidmpatiens balsamina Ethanopharmacology,
Chemical constituents.

INTRODUCTION

Traditional medicine (also known as indigenous ak fmedicine) comprises medical knowledge systehat t
developed over generations within various sociebefore the era of modern medicine. The World Hhealt
Organization (WHO) defines traditional medicine"#se health practices, approaches, knowledge atiéfve
incorporating plant, animal and mineral-based niedi; spiritual therapies, manual techniques aretcises,
applied singularly or in combination to treat, diage and prevent illnesses or maintain well-bejhg]'India has a
rich flora that is widely distributed throughouttibountry. Herbal medicines have been the badisatment and
cure for various diseases and physiological comuiitin traditional methods practiced such as AydayéJnani and
Siddha.Plant derived drugs have been a part of the ewslutf human, healthcare for thousands of yearsitPla
based drugs were commonly used in India.|[&)patiens balsaminais a species dfmpatiensnative to
southermsiain India.lt belongs to the family of Balsaminaceae. Theifiaeonsist of more than 1,000 species, but
only two genera are recognized[27]. It isaamual plangrowing to 20-75 cm tall, with a thick, but sofems.
Theleavesare spirally-arranged, 2.5-9 cm long and 1-2.5%coad, with a deeply toothed margin. Thmversare
pink, red,mauvelilac, or white, and 2.5-5 cm diameter; they are pdiideby bees and other insects, and also by
nectar-feeding birds. The ripe seed capsules undeggosive dehiscencBynonyms oflmpatiens balsaminas
Impatiens coccinea, Impatiens corneta, Balsaminaeingis The balsams have a short life cycle, large fleyand
rather precise differentiation of color classese Fhecies is one of a family of herbaceous plahistwis known to
produce leucoanthocyanins and flavonols ,hencentensive genetical and biochemical study may reteel
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metabolic interrelations of several classes of lsimcompounds[4]impatiens balsamingdEnglish name-Rose
balsam, Hindi name — (Gul mehendi). locally knovenbalsam in Kerala belonging to the family Balsaanaae
The leaves are simple, alternate, ovate-lancedat® serrate[2]. Many compounds have been isolatech f
I.balsamind..,including phenolics,flavonols ,anthocyanin pigrte and saponins [9] . The genus Impatiens is rich
in organic acids, anthraquinones and flavonoids.igblation of three monoglucosides of kaempfejokrcetin and
pelargonidin from the stem &f balsamina.Similarly salicylic acid, sinnapic acid, cafeiddcscopletin, 2-hydroxy,
1,4-naphthoquinone and 2-methoxy 1,4-naphthoquinoag been extracted and purified from the stem.of |
balsamin also isolated a new biscoumarin, 4, 48ebiaxidin, from the roots df balsamina[31] .Although the cell
cultures were capable of producing coumarin dexigat scopoletin and isofraxidin, the antifungagbithhoquinones
were not be detected. This work was focused onguadimethoxy-1,4-naphthoquinone high yielding plaadsthe
initiated material for the establishment of the mthpquinone producing cell cultures[3dalsaminacould be used
to remove naphthalene as the organic contaminathteirtontaminated soil[7].Colchicine treatment @ased plant
height, stem circumference, leaf length and nunobbranches[30].

Different parts of the plant are used as tradéioemedies for disease and skin afflictions. Jftiom the leaves is
used to treat warts arsthakebiteand the flower is applied to burns. The extraéts balsaminaalso showed a long
lasting skin moisturizing effect and prevent drygeough skin chap, dandruff and splitting hair gngence are
used to prepare lotions, creams, hair tonics, ctemdath preparations and detergents[31] .Diffeparts of the
plant are used to treat disease and skin afflistitime leaves, seeds and stems are also edibektd.Impatiens
balsaminal. has been used as indigenous medicine in Asithétreatment of rhneumatism, fractures and fingir
inflammation[2]. Modern chemical and pharmacological studies hawmtifled flavonol and naphthoquinone
derivatives, some of which have strong antimicrblaati-anaphylaxis, anti-inflammatory as well s=hialleviating
and anti-dermatitis activities, as the main cheimicenponents of this plant[3The seeds of this plant are edible.
Alcoholic extract of the flowers has been foundh&wve adequate antibiotic activity for against satiag, fructicola
and other pathogenic fungi and bacteria. It is regubto be useful for pains in the joints. The seeflimpatiens
balsaminaLinn were extracted with respective solvents. Thecsssive seed extracts of the plant were tested fo
their antimicrobial activity. The seed extract irarious solvents have been found to possess pranisin
antibacterial[1] and antifungal activities [6].Tp&ant has been reported to have various pharmacaloactivities
such as antibacterial[23][24], antimicrobial[6].[9]16].[33].[34].[36], antifungal[16], analgesic[2]Antioxidant
[9].[18].[31].[36],anticancer[1],antitumor[1].[3Janti-inflammatory[2][35], antipruritic[22], antideratitic[22],acute
toxicity[12].[13],mosquito larvicidal activity[8].This review intent to summarize diverse studiegtos plant and
critically evaluates the issues associated to etimadicinal uses, phytochemistry, pharmacology amicology of
Impatiens balsamina.

Ethanomedicinal uses bhpatiens balsamina.
Region Ethanomedical uses
Assam(Tinsuka district) Jaundice(Extract of grouhbiaves)
Corns(Stem juice)
Urinary trouble(Stem and leaf paste) )[14]
Hawaii Island Emetic
Cathartic
Diuretic[1]
Anticancer
Cooling, tonic and antiseptic[11]
Malaysia Snake bite(leaf)
Burn(flower)[19]
West Bengal
Korea Scrufulosis
Carbuncle
Dysentry[2]
China Anticancer[3]
Antimicrobial
Antipruritic
Antirheumatic
Antiallergic
Antiinflammatory[9]
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Taiwan Rheumatism
Swelling
Fingernail inflammation

Phytoconstituents

Various flower colors exhibited in this species dédeen ascribed previously to the presence of gigies of three
anthocyanidins: pelargonidin, peonidin and malvidiat no association of the pigment content with ¢enetic
structure of the plant was made in these studiles.species is one of a family of herbaceous phlahtsh is known
to produce leucoanthocyanins and flavonols hemcéntensive genetical and biochemical study magakthe
metabolic interrelations of several classes oflsintompounds[4].

Induction of naphthoquinone formation impatiens balsaminaell cultures was achieved by using parent plants
with high yielding of 2-methoxy-1,4-naphthoquinoa® initiated explants. The cell culture with redigwish color
was established in B5 medium supplemented withm@gd 2,4-dichlorophenoxyacetic acid (2,4-D) and @/l 6-
benzylaminopurine (BA). The cell cultures were dapaof producing two naphthoquinones, lawsone, and
unknown, which was more polar than lawsone. The4mourse of growth and lawsone production. inalsamina
cell culture were also establish&dpatiens balsamin&., Balsaminaceae) has long been used in Thaititadl
medicine . Several groups of secondary compoundadimg naphthoquinone, coumarin derivative, flagiohand
steroid have been reported from this species . thaphinones, lawsone and 2-methoxy-1,4-naphthogeinaere
found to be a group of the main constituents exnipiantifungal and antibacterial activities. Tetadlishment of.
balsaminacell cultures in order to study secondary metadgioduction has, been reported previously . Algio
the cell cultures were capable of producing coumatérivatives, scopoletin and isofraxidin, the fmijal
naphthoquinones were not be detected. This work feegsed on using 2-methoxy-1,4-naphthoquinone high
yielding plants as the initiated material for ttstadlishment of the naphthoquinone producing agétlices[20].

Ethylacetate extracts showed higher free radicavestging capacity and phytochemical analysis rededhe
presence of alkaloids, tannins, steroids, sapaanisflavonoids[36]. The groups of compounds commémiind in

this plant are naphthoquinones, coumarins, phenalids, flavonoids, anthocyanidins and steroids.The
naphthoquinones, lawsone, lawsone methyl ethernaetihylene-3,3'-bilawsone are a group of pharmadcédbg
active compounds [10].

The compound identified as (3,5,7 trihydroxy-2-(3¢dhydroxyphenyl-4H chromen-4-one) Quercetin (C15
H1007)(11). Compounds of 2-methoxy-1,4-naphthoquinMeONQ) and stigmasta-7,22-dierfee8 (spinasterol)
were isolated from the pods and roots/stems/lealvésbalsaminal., respectively. The active compounds isolated
from this plant include peptides (Ib-AMP1-4) froreesls, quinones[1, 4-naphthoquinone, lawsone, 2ergth,4-
naphthoquinone (MeONQ), balsaquinone, impatienphtialene-1,4-dione] from petals, pericarp andaagarts,
and flavonoids (kaempferol, quercetin, rutin, agitan, nicotiflorin, naringenin and their derivadis) from petals
and leaves [15].

The naphthoquinones lawsone, or hennotannic aaoid,lawvsone methyl ether and methylene-3,3'-bilawsare
some of the active compounds In balsaminaleaves. It also contains kaempferol and severaivateses.
Baccharane glycosides have been found in Chinedsalheemedies made from the seeds[34].A novel ahtur
bisnaphthoquinone, methylene-3@lawsone, was isolated from root cultures of Itigras balsamina, along with
two naphthoquinones (lawsone and 2-methoxy-1,44h@pfuinone), two coumarin derivatives (scopoletimd a
isofraxidin) and a sterol (spinasterol)[29].

Pharmacological activities

Antibacterial activity

The antibacterial activities of Hexane, Petrolethree Acetone, Methanol, and Aqueous solution exsrérom the
plant “Impatiens balsamirfawas screened against selective bacterial humamogans namely Shigella boydii,
Salmonella paratyphii, Proteus vulgaris, Staphytocs aureus, Candida albicans and Cryptococcusmeans by
disc diffusion method. The bacterial pathogens @kigboydii, Candida albicans, and Cryptrococcusfornans
showed good positive results (Susceptibility) te ghlant extract of ‘thpatiens balsamiriathat the zone of
inhibition of bacterial pathogens were high in fitale of millimeter ranging from 16 mm to 38 mmeTgathogens
Proteus vulgaris and Staphylococcus aureus showenate positive results (Susceptibility) to thenplextract of
“Impatiens balsamirfahat the zone of inhibition of bacterial pathogeanging from 1mm to 29 mm.[23].
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Antimicrobial activity

The seeds of this plant are edibldie seed extract of the plant was examined fomaaitobial activity and it has
been found to possess remarkable antibacterialaatifingal activities[6].The in vitro antimicrobial activity of
Impatiens balsamindeaf and root extracts were studied against sadenticrobial pathogens. Ethanol extracts
showed MIC of 1.0-4.0 mg/ml for bacterial, and 2.0- mg/mlfor fungal isolates. The chloroform extratso
showed a moderate antimicrobial activity against llacterial and fungal pathogens[33]. In termsmdifngicrobial
activity, leaf extracts showed higher inhibitoryfeets against microorganisms than those of stemaetst. For
centuries, preparations from the aerial parts dflsaminal. have been used in traditional Chinese medicare f
antimicrobial purposes[9]. Lawsone (1), lawsonehyleether (2), and methylene-3f3lawsone (3) are the main
naphthoquinones in the leaf extracts wipktiens balsamin&. (Balsaminaceae). Antimicrobial activities okete
three naphthoquinones against dermatophyte fuegisty aerobic bacteria and facultative anaeroldcaamaerobic
bacteria were evaluated by determination of minimhibitory concentrations (MICs) and minimal baatilal or
fungicidal concentrations (MBCs or MFCs) using adified agar dilution method. Compound 2 showedHigiest
antimicrobial activity[21].

Antifungal activity

Ib-AMP4 is an antimicrobial peptide @hpatiens balsamina(Balsaminaceae). 1b-AMP4 was produced as a
recombinant peptide and in this study its antinbébactivity against human bacterial pathogens iwasstigated.
Ib-AMP4 was bactericidal against both Gram positwel Gram negative bacteria with MIC values betwed®
and 3.5 M in sensitive species. A genuine synecgistfect was achieved when IB-AMP4 was employed in
combination with the plant monoterpene thymol agaérug resistant Klebsiella pneumoniae(KPC) ATG@03,

or with the antibiotics vancomycin or oxacillin &gst Enterococcus faecalis (VRE) ATCC51299[16].

Analgesic activity

Analgesic effects were studied in suitable animatiels using aqueous extractlofpatiens balsaminéeaves. The

extract obtained fronmpatiens balsaminavas screened for analgesic activity using taikfinethod. The findings
of the present study show that the aqueous extfabe leaves ofmpatiens balsamin&. has significant analgesic
without any adverse effects|[2].

Antioxidant activity

The present study reports the antioxidant actieftyhe whole plant ofmpatiens balsaminaBalsaminaceae),on
chromium induced oxidative stress in male albirts.r@xidative stress was induced in albino rat$ooge-feeding
of potassium dichromate equivalent to a dose of n3ffkg body weight of chromium(lv) for 30 days.
Administration of chromium decreased the bodyweightio significantly. Chromiun treatment significgn
decreased reduced glutathione (gsh),and increasadndialdehyde (MDA) levels;further it also reduced
catalase(cat) aspartate amino transferace(astanthe amino transferace (ALT) did not affect S@kels in the
serum. The plant ethonolic extract were evaluatetth® protection against the chromium induced didastress.
The result shows that the extracts at a conceotratf 200mg/kg BW protect chromium induced oxidativ
stress[31].

Anticancer activity

Study conducted using the ethanol extractlmpatiens balsaminashowed anticancer activity and in-vitro
cytotoxicity against transplantable tumors and huroall lines. In vitro cytotoxicity was evaluated Hela and
NIH3T3 cells by MTT assay and in-vivo antitumor igity with Dalton’s ascites lymphoma (DLA)bearing
mice.Activity was measured by monitoring Cancelt oeimber, packed cell volume and increase in IansThe
extract exhibited strong in vitro cytotoxicity agat Hela cell line,it was found to be safe with tteemal cell[1].

Antitumor activity

The ethanol or chloroform extracts of the leaviebnpatiens balsaminélLIB) have anti-tumor activity against the
human hepatocellular carcinoma cell line HepG2[Bhther study conducted using the ethanol extrabhpatiens
balsaminashowed antitumor activity against transplantabladts and human cell lines. In vitro cytotoxicity sva
evaluated in Hela and NIH3T3 cells by MTT assay amdivo antitumor activity with Dalton’s ascitegrhphoma
(DLA)bearing mice[1].Impatiens balsamindinn.is an ornamental plant with a wide range mfaltivities. This
histological assessment was done as a continuafianstudy that showed the anti-tumor promotingvégtof its
flower crude ethanol extract and isolate 2-methb}¥naphthoquinone (MeONQ) using the modified Zjsta
mouse skin carcinogenicity assay results show lthalsaminacrude leaf extract and isolate MeONQ exhibit
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histoprotective effects on the pancreas, stomagbdehum, and spleen of tumor-induced mice indieatif anti-
tumor activity[25].

Antiinflammatory activity

Antiinflammatory effects were studied in suitableirmal models using aqueous extractlwfpatiens balsamina
leaves. The extract obtained frotmpatiens balsaminawas screened for anti-inflammatory activity using
carrageenan induced paw oedema method in albis@}at

Antipruritic activity

Dinaphthofuran-7,12-dione derivatives named balsamés A (1) and B (2) were isolated from the pepcaf
Impatiens balsamind. together with the known compound 2-methoxy-lapimthoquinone (3). Their structures
were elucidated by spectral techniques. These congsohave significant antipruritic activity[26].

Antiallerigc activity

It has been subsequently shown that administradifoextract from petals ofmpatiens balsamira including
flavonoids such as kaempferol 3-rutinoside and @dwy-1,4-naphthoquinone as active gradients sgspck
scratching behaviour and dermatitis[17].

Antianaphylactic activity

The antianaphylactic activity of 35% EtOH extratB)(from the white petals ofmpatiens balsamind.. was
investigated using murine immediate hypersensjtikéaction system induced by hen egg-white lysoz{HtEL).
IB has a significant antianaphylactic activity[28].

Toxicology Studies of |mpatiens balsamina

Garden balsamirfipatiens balsamin&inn) is a plant that has been used for joint paisect bite, promotes regular
menstrual cycle and prevents stomach cancer. Toadily, the leaves of garden balsam are suspeot@dntain
poison that can affect the digestive system. Stechleaf Methanol extract of garden balsam wagimaed into n-
hexane fraction with liquid extraction method. Rigytemical screening showed that the fraction costai
triterpenoid steroid compound. Limit test showbedttthe n-hexane fraction LD50 is greater than S9QkgBW.
There were no clinical sign of toxicity on the eyespiration system, behaviour, autonomic and somatoric
system up to dose 5000 mg/kgBW. At that dose, ithetibn did not cause mortality on rats, and ditlower the
body weight, food and water consumption of ratse Taction also did not cause any histology chaoghe liver
and renal. Our conclusion is the fraction is safecbnsume below 5000mg/kgBW. According to Loomis
classification, n-hexane fraction of garden balséeam and leaf has low toxicity[13].

CONCLUSION

The objective of this review is to show the recamtances in the exploration of the plampatiens balsaminalhe

information as presented in this review on the pttargnostical and various biological propertieshaf plant will

provide detailed evidence for the use of this planvarious ailments. The plant is reported to aomtmainly

naphthoquinones, coumarins, phenolic acids, fladma@nthocyanidins and steroids which might befulsn the

development of new drugs of versatile nature tattkarious diseases because of their differentrpaeological

activities. Till now, no study is available leadibg pure active components for particular diseasech; there is
scope for research work leading to commercialaailon of thdmpatiens balsamine near future.
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