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ABSTRACT

Andrographis echiodies is an Acanthaceae family plant it is used for many medicinal purposes in South Asia like
India and China. This medicinal plant was extracted by different solvents and its medicinal properties were
identified by various technique. Based on the literature, this plant possess pharmacological properties like
antimicrobial activity, anti-inflammatory, diuretic, anthelmintic, analgesic, antipyretic, hepato-protective activities
and antioxidant effect. It contains plenty of phytochemical constituents such as glycosides, flavanoids, flavones,
steroids, tannins, carbohydrate, glycosides and alkal oids.
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INTRODUCTION

Plants are containing more number of medicinal rigs and it should be used to treat many diséadasmans. It
contains plenty of medicinally bio-active compoumdsich are used to cure many diseases across tihe. Wadia is
one of the countries contains more than45,000 @peties, out of that 15,000-20,000 plants are slgpgood
medicinal properties, but currently 7,000-7500 maonly used for medicinal purposes [1]. Herbalgdcompanies
are growing very fast in international market bessamodern medicine causes some health hazardeprdg].
Andrographis echiodies plant is located in dry land of south Asian cowggriThe leaf juice oA.echiodiesis used to
cure fevers. Genus dindrographis family plants are used to cure various diseases gjkiter, liver diseases,
fertility problems, bacterial, malarial and fungh$orders[3] [4].Andrographis echiodies boiled with coconut oil is
used to decrease the falling and graying of hair[5]

Taxonomical Classification

Kingdom : Plantae,Plants

Subkingdom : Tracheobionta — Vascular plants
Superdivision: Spermatophyta — Seed plants

Division : Magnoliophyta — Flowering plants

Class . Magnoliopsida — Dicotyledons

Subclass : Asteridae

Order : Scrophulariales

Family : Acanthaceae — Acanthus family

Genus :Andrographis Wall. ex Nees — false waterwillow
Species :Andrographis echioides (L.) Nees — false waterwillow[6]
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Vernacular names
Common name: False Waterwillow

Tamil : Gopuram tangi
Gujarati : Kalukariyatum
Malayalam : Pitumba

M ar athi : Ranchimani
Oriya : Lavalata

Figure: 1 Andrographis echiodies plant

Habitat

Andrographis echiodies is an herbaceous plant widely located indry arEaauthern Asain countries [7].The
flowering season ofndrographis echiodies is March-June, October-December [Blgure 1 shows the habitat of
Andrographis echiodies plant.

M or phology

Andrographis echiodies plant contains more number of branchlets to 50lamgy. Leaves are elongated form with
approximately parallel sides to broad rounded egrek a tapering base and are sub-sessile with dkmidairs on
both abaxial and adaxial surface. The stem is tiighuadrangular with hairs on its surface. Thenplahows
Raceme type of inflorescence not exceeding theekeand is scarcely branched. The calyx of the ftasvevith sub
equal lobes, lanceolate with glandular hairs. Gansl white with brown tinge. It is tubular, showithe 2+3 lipped
condition, which are unequal. Stamens-2, exsemedstraight, style slender, with capitate stigmlae Tapsules are
ovoid, sparsely hairy, pointed above and narrowaldvb. The average number of the capsule per ptaBjseed
are yellow in colour and ovoid. Four seeds per gl .5mm across and glabarous. By The free haciibss, the
anatomical characters of root stem and leaf wesemied [9]Figure:2shown the morphological character of the
plantA.echiodies.

LEAF: The transverse section of leaf shows the uppeéd@mer epidermis with glandular hairs. The mesdipliry
between the epidermis is made of palisade cells spuhgy cells. The palisade parenchyma cells cotlypac
arranged without any intercellular spaces. The gpatells are loosely arranged with intercellulaaap and air
cavities for gaseous exchange. In the midrib redgiom stele is surrounded a layer of compactly @edn
parechymatous cells. The stele is limited by tharbéed parenchyma cells. The xylem is facing theeuppidermis
where the phloem is towards the lower epidermisT8E transverse section of leaf is showfriigure: 2.

STEM: T.S of the stem shows the well-defined epiderwith epidermal hairs. It is followed by the hypoohés
and the chlorenchymatous cortex. The xylem elemamspherical in shape. The xylem is endarch.pfheem is
encircling the xylem. Prominent pith is presentti® centre. The pith cells are polygonal and amapaxctly
arranged [9]. The transverse section of stem iesgmted ifFigure: 2.

ROOQOT: The outermost covering of the root is the epidermhich is composed of single layer of barrel gthp
epidermal cells. It lacks stomata and cuticle. €pilermis is followed by the compactly arrangecepahymatous
cortex. Secondary growth is present. The phloetomsrds The epidermis and the xylem are at thee¢9).

Figure:2 shown the transverse section of rooAaichiodies.
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L eaf Stem Root
Figure:2 Transver se sections of Andrographis echiodies L eaf, Stem and Root

Part used from Andrographis echiodies
Whole plant, leaves and stem.

Chemical constituentsfrom Andrographis echiodies
From the leaves extract éfechiodies, various chemical constituents were isolated dibgdhioidinin , skullcap
avone 1 2'-methyl ether, echioidinin, echioidinjltap avone 1 and 2'-O-b-D-glucopyranoside[10].

Some of the other chemical constituents presettiér. echiodies are more than 17 compounds such as borneol
(2.6%), cyclohexanol 2,4 dimethyl phenol (1.89%)4 &ltroson (3.5%), n-deconoicacid (15.29%),Squalen
(22.57%), vitamin E (7.40%), Methoprene (1.53%phatenlolOxirane,octyl-, 2, 2-cyclopentene-1-undedaacid,
ketone, 1,5-methylbicyclo [2.1.0] pent-5-ylmeth{i0(61%) and 2,5-cyclohexadiene-1,4- dione, 2, atlibixy-3-
methyl -6- (1-methylethyl) bicycle heptan -3- or&6,6-trimethyl (1a,24,53) (1.60%), (-)-3-a-Acetebegtienic
acid(3.0%). The medicinal propities of these conmusuneeds further research which can pave way rtbefu
applications and utility oA. echioidesin pharmaceutical field [11].

Pharmacological Activity of Andrographis echiodies

Diuretic Activity

Diuretic activity of petroleum ether and chlorofoextract ofAndrographis echiodies leaves was studied by Raama
Murthy et al (2012). Chloroform extract @.echiodies exhibited significant diuretic activity as evidedcéy
increased total urine volume and the urine conaéiotr of N, K* and Cl. The result of the work indicates that
plant can be used for future work and its effectigainst free radical mediated diseases [12].

Antimicrobial Activity

Petroleum ether, chloroform, acetone and methaxtoha of A. Echioides leaves and stems were screened for its
preliminary phytochemical analysis. The antimicedlzctivity of the crude extracts was evaluatedbymakkanit

al., (2011) againstandida albicans[13].

Anthelmintic Activity

Padmaet al., (2012) evaluated the anthelmintic activity of éthgetate, methanol and aqueous extract of whole
plant of Andrographis echioides againstPheretima posthuma. The results revealed that the test extracta\.of
echioides exhibited significant anthelmintic activity at camtration of 50 mg/ml. The use éf echioides as an
anthelmintic has been confirmed and further studressuggested to isolate the active principlegsoresible for the
promising activity[14].

Hepatopr otective and Antioxidant effect
In this study the methanolic extractAfechioides was investigated for its hepato protective andoaidant effects
against acetaminophen induced hepatotoxicity itavalbino ratswas studied by Bagtwal., (2009) [15].

Anti-inflammatory, Analgesic and Antipyretic activity

Basuet al., (2009) evaluated the anti-inflammatory, analgesid antipyretic activity of ether, chloroform, agtthyl
acetate extract o&indrographis echioides in rats and mice. The results suggest that diffeegtracts ofA.echioides
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produce antinociceptive, anti-inflammatory and -goytietic activities that could be due to the effe€tone or a
combination of the bio-active components in eadhaex [16].

Anti-ulcer activity
Anti-ulcer activity of ethanol extract ondrographis echioides was evaluated by Ramasubramania Rajal.,
(2014). The extracts have shown potential antirudctivity in all the tested models [17].

Syner gistic effect

Sankaran Rajkumaat al., (2012) studied the synergistic LeavesAofirographis echioides is subjected to Soxhlet
extraction using ethanol as solvent. The planthatio extract was examined again&tidstar larvae ofA.aegypti
with gradually increasing concentration from 50280mg/L using WHO protocol. From the results it dam
concluded that synergistic effect Afechioides as a more powerful arsenal for controlfodegypti [18].

Phytochemical Analysisof Andrographis echiodies

The whole plant ofAndrographis echiodies contains more number of phyto-constituents thateatteacted using
various solvents depending upon the polarity ofs¢heompounds. The isolated compounds are listeowbel
Kanchanat al.,(2014) reported that petroleum ether, chloroforthyleacetate and hydro-alcoholic extracts contains
flavonoids, saponins, tannins, phenols, terpenaissteroid [5].

Raama Murthyet al.,(2012) reported the presence of glycosides, fladsnoflavones steroids, tannins,
carbohydrate, glycosideslkaloids, proteins, amino acids andsaponins inofg@im ether and chloroform extract
[12].

Sermakkaniet al., (2011) reported that petroleum ether, chlorofommetone and methanol extract contains
alkaloids, flavonoids, glycosides, steroids, phentannins and saponins[13].

Padmaet al., (2012) reported that ethyl acetate, methanol amdemextract contains alkaloids, flavonoids,
glycosides, phenols, phytosterols, proteins, saEtannins and triterpenoids [14].

Ramasubramania Rajaal.,(2014) reported the presence of alkaloids, flavdsoterpenoids, tannins,volatile-oils,
amino acid, cardiac glycosides, gums and phytostein ethanol extract[17].

Table 1: Worksreported on AndrographisEchiodies

SNo Parts used Activity Chemical constituents Reference
1 Leave! Synergistic effec SankaranRajkumar et al (20
2 Leaves _ gfhf;n (':(;"?L b oic;r:jsstltuents Nirubamaet al (2014)
3 Leaves Diuretic activity and Phytochemical Cdnstits _ Raama Murthy et al (2012)
4 Whole plant Phytochemical screening and Antinb@bactivity Kanchana et al (2014)
5 Whole plant Preliminary phytochemical and Antimicrobial actyit Radha et al
6 Whole plant Chemical Constituents and Anti-Inflaatory Activity _ Yang Shen et al (2013)
7 Whole plant Anthelmintic Activity Padma et al (2012)
8 Leaves Hepatoprotective and antioxidant effect Basu et al (2009)
9 Leave! Anti- inflammatory, Analgesic and Antipyretactivities Basu et al (200!
10 Whole plant Antiulcer activity Ashok Kumar(2011)
CONCLUSION

Review onAndrographis echioides showed that it contains enormous amount of phytodted constituents. In
addition, it possesses wide range of pharmacolbgitavities. Hence the plant can be used to tmeaty diseases,
and can be used in various pharmaceutical fornmiaind drug development studies.
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