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ABSTRACT

Andrographis alata (Vahl) Nees (Acanthaceae) is 
commonly termed the vernacular name Peria nangai, 
comes under most undershrub moist deciduous forest 
with grassland habit and habitat. It is a medicinal plant 
form the backbone of traditional system of medicine 
in India. An important unnoticed medicinal plant 
found in our hedge grows is Andrographis alata. 
A. alata is a lesser-known species compared to its 
widely studied counterpart, Andrographis paniculata. 
The origin of the crop is India and Sri Lanka. A plant 
is referred to be medicinal plant if any part of the 
plant or its products is used to treat any ailments or 
prevent or cure a disease or alter any physiological 
and pathological processes. The plant A. alata parts 
and the extract from this it is been used by locals for 

many years. It has garnered attention in traditional 
medicine systems for its potential therapeutic prop-
erties. An important phytocomponent present in the 
plant are andrographolide and neo andrographolide 
which have anti-viral, antioxidant, anti-inflammatory, 
anti-malarial and hepatoprotective properties. The 
plant is also been used by locals to treat snake bites 
and jaundice. But these  properties are not scientifi-
cally proven. The future prospects of A. alata depend 
on continued scientific interest, investment in research 
and development, conservation efforts, and  its ac-
ceptance within healthcare systems and markets. The 
purpose of this review paper is to describe the various 
aspects of Andrographis alata (Vahl) nees botanical 
description, medicinal values, chemical constituents, 
phytochemistry, pharmacological properties, biolog-
ical activities and cultural practices.

Keywords     Andrographis alata, Jaundice, Andro-
grapholide, Phytocomponent, Antiviral property.

INTRODUCTION

Herbology or Herbal medicine or medicinal plant 
refers to the use of plants for medicinal purposes 
and study of such uses (Adhami et al. 2018). Since 
prehistoricera, the ability of plants as medicine in 
treating human disease has been documented in in-
digenous traditional knowledge systems around the 
world. More than 75% of the people around the world 
depends on the natural sources for their needs. Many 
medicinal plants have been investigated intensely for 
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their ameliorative properties and have been recog-
nized well for their beneficial effects. However, the 
vast databases of medicinal plant are still unexplored 
and needs attention.

Ethnopharmacology refers to the study of plant 
derived medicines used traditionally by specific group 
of people. The importance and usefulness of those 
plants have been validated scientifically and their 
pharmacological attributes of the plant drugs are now 
confirmed. But many plants that have a very strong 
ethnopharmacological values are left unnoticed which 
in turn results in the avoidance of those plants that 
can be able to cure specific diseases while exploration 
(Heinrich 2010). One such plant which have strong 
ethnopharmacological values is A. alata.

The genus Andrographis includes more than 40 
temperate and tropical species many of which are 
used as medicine in different countries. Some medic-
inally important species of Andrographis are known 
as Nilavembu, Siriyaanangai and Periyanangai in 
the Siddha medicine, and Kalmegh in the Ayurvedic 
medical literature. The Indian traditional medicine 
honoured the plant for its ability to reduce fever and 
use as a tonic. 

Andrographis is cultivated throughout Southeast 
Asia, China, Thailand, Bangladesh and the West  
Indies (Okhuarobo et al. 2014). The plant is found 
growing in the plains of India and Sri Lanka where 
it is called Kalmegh or Kiiyat. In India, it is spread 
across the states of Andhra Pradesh, Assam, Bihar, 
Karnataka, Kerala, Madhya Pradesh, Tamil Nadu 
and West Bengal. The chemical contents present in 
plants can be analyzed and chemicals identified can 
be used in drug design.

An important medicinal plant which was used 
by our elders but become unnoticed today is An-
drographis alata (A. alata) commonly known as 
Periyanangai. A. alata, a member of the Acanthaceae 
family, is a medicinal plant that has been traditionally 
used in various parts of the world for its therapeutic 
properties. The present review  focusses on the de-
scription of the phytochemical and pharmacological 
properties of A. alata.

Ethnobotanical claims of A. alata

Ethnobotany is considered a branch of ethnobiology. 
The study of the associations between people and 
plants is known as ethnobotany (Garnatje et al. 2017). 
The scientific study of a people’s traditional knowl-
edge and practices regarding the various traditional 
uses of plants that exist in their immediate surround-
ings is known as ethnobotany (Ajao et al. 2021). The 
local people of palayamchettikulam of Tirunelveli 
district, Tamil Nadu used periyanangai for many 
medicinal uses (Selvi et al. 2019). The inspection of 
Irular tribes in Pillur valley, Coimbatore revealed that 
the plant is used by them for diabetes (Jaganathan et 
al. 2016). The chemical Andrographolides present 
in the plant has antiviral agents which inhibits the 
replication of virus (Orosco et al. 2023). A. alata 
have been used by ethnic people of Sathyamangalam 
forests of Western Ghats (Silambarasan et al. 2017).

Chemical constituents of Andrographis genus

Secondary metabolites are produced during the 
stationary growth phase of a plant. Many pharma-
ceutical effects of the plants are dependent on these 
secondary metabolites. Understanding the biosyn-
thetic pathways, regulation, and the genes involved 
will help improve yield and metabolic engineering. 
Andrographis contains a number of diterpenoid 
lactones, collectively known as andrographolide. 
These comprise both free glycones and glucosides. 
The main constituent is considered to be the bitter 
andrographolide, which possesses multiple pharma-
cological activities and occurs in the leaves at 2% 
concentration. Andrographis also contains diterpene, 
xanthones and flavonoids (Okhuarobo et al. 2014). 
Systematic studies have been carried out by various 
researchers on chemical components of Andrographis 
species by using the whole plants.

The phytochemical analysis of the different 
extracts from the leaf and stem sample of A. alata 
revealed the presence of phytochemicals such as 
saponins, flavonoids, triterpenoids, glycosides, gums 
and mucilages, tannins, phenolic compounds and 
steroids. An important compound present in A. alata 
is Andrographolide (Fig. 1).  The leaves of A. alata 
are an amazing source of neo andrographolide (Fig. 2) 
(Dalawai et al. 2021, Kadapatti and Murthy  2021). It 
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was proved as a potent antioxidant, anti-inflammatory, 
antimalarial, and hepatoprotective phytochemical A. 
alata (Vahl) Nees contains two important glycosides 
viz., 5,7,2’,6’-oxygenated flavone glycosides and 
5,2’,6’-trihydroxy-7-methylflavone-2’-O-ß-D-glu-
copyronoside (Fig. 3) Echioidinin 5-glucoside a new 
flavone glycoside have been derived from the whole 
plant of A. alata. The structure   of the new compound 
identified by using spectral studies was 5,2′-dihy-
droxy-7-methoxyflavone 5-O-β-D- glucopyranoside. 
 

The  FTIR analysis of A. alata showed various 
stretching frequencies revealed the presence of alkyl 
halides, alkynes, alkenes ether, ether or aloxy, acyl 
or nitro compounds, alkene or aromatics, amides, 
ketones, aldehydes, carboxylic acid, alkanes, alcohol, 
aromatic ring, amides, amines, alkynes and phenol. 
By using HPLC analysis 0.01% of andrographolide 
present in the plant was identified. The above screen-
ing led to the identification and isolation of many 
active compounds from this plant which results in the 
investigation of new drugs used for the treatment of 
various ailments Bhavani and Bangajavalli (2020). 
Five acylated 5,7,2′,6′-oxygenated flavone glycosides 

along with the known 5,2′,6′-trihydroxy-7-methoxy-
flavone-2′-O-β-D- glucopyranoside have been isolat-
ed from the whole plant of A. alata. The structures 
of the compounds can be studied from spectral and 
chemical studies (Das et al. 2006). The occurrence 
of such acylated flavone glucosides is rare in nature.

Fig. 1. Structure of Andrographolide isolated from A. alata.

Fig. 2. Structure of Neo andrographolide derived from A. alata.

Fig. 3. Structure of 5,7,2′,6′-oxygenated flavone glycosides with 
5,2′,6′-trihydroxy-7- methoxyflavone-2′-O-β-D-glucopyranoside 

isolated from A. alata.
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Pharmacological properties of A. alata

Anti-microbial effect

Anti microbials are substances that kills or prevent 
the growth of microbes such as bacteria, virus, fungi. 
Plants offer a wide source of chemicals also called as 
secondary metabolites which are known to possess 
the antimicrobial effects. Plants are the sources of 
new antimicrobial discovery (Ginovyan et al. 2017).

A. alata is known to have anti-microbial effect. 
The various extract of the plant are active against 
many pathogens viz., chloroform leaf extract against 
Alternaria alternata, ethanol leaf extracts against As-
pergillus niger, methanol leaf extracts against A. fla-
vus :  Petroleum ether leaf extracts against Fusarium 
solani and Acetone leaf extracts against Penicillium 
pinophiium. The aqueous extracts from the leaves of 
A. paniculata, A. alata, A. elongata, A. macrobotrys 
and A. neesiana exhibited anti- fungal activity against 
Helminthosporium oryzae which was tested using 
spore germination and agar cup bioassay methods.

Anti-parasitic effect

Parasites are known to cause diseases of acute, 
chronic and debilitating nature. In the face of rising 
resistance and limited options of chemical control 
for parasites, the alternative ways to prevent them 
become pivotal (Kandeel et al. 2022). Some medic-
inal plants that contain active principles can be used 
as anti-parasites (Bauri et al. 2015).  A. alata have 
anti-parasitic effects. Andrographolide have antipar-
asitic effect against Setaria cervi (Yadav et al. 2022).

Anti-inflammatory activity

The anti-inflammatory activities of the alcoholic ex-
tracts of three species of Andrographis viz., A. alata, 
A. lineate and A. paniculata were assayed at a dose 
of 500 mg/kg body weight in male albino rats using 
carrageenin induced rat paw edema. All the extracts   
were screened for their anti-inflammatory activities 
in Carrageenin induced inflammation in rats. The 
maximal anti-inflammatory activity was found with 
the alcoholic extract of A. alata Nees.

Anti-viral activity

Neo andrographolide, a diterpenoid compound, is 
the major antiviral compound present in A. alata 
responsible for the antiviral property. Recent molec-
ular docking combined molecular dynamics studies 
have demonstrated that neo andrographolide is a 
promising candidate for SARS-CoV-2 (Covid-19) 
treatment (Murugan et al. 2020). Andrographolide 
and related compounds are effective against several 
viral diseases, including dengue, COVID-19, influen-
za, and chikungunya (Parani  2023). Andrographolide 
have antiviral effect and has potential interest in the 
treatment of SARS-CoV-2 (Adiguna et al. 2021).

Hepatoprotective activity

The hepatoprotective activity of aqueous extract 
and isolated flavone (5-hydroxy, 7, 8, 2’trimethoxy 
flavone) compound of A. alata was tested against 
CCl4  induced hepatotoxicity and exert significant 
therapeutic effect  in rats (Nagaraja and Krishna 
2016). Leaf extract of  A. alata 25 ml mixed with 
hot water is given orally twice a day for seven to ten 
days in jaundice (Alagesaboopathi 2015, Ganesan 
and Subban 2022). Root is made as a paste with 
milk and taken orally for seven days to cure jaundice 
(Karuppusamy  2007).
 
Anti-cancer activity

Six species, such as A. alata, A. echioides, A. glandu-
losa, A. lineata, A. nallamalayana and A. paniculata 
are being extensively used in traditional medicine and 
are reported to contain several bioactive compounds 
exhibiting anti-cancer and hepato-protective activities 
(Arolla et al. 2015). TiO2 nanoparticles prepared via 
A. alata leaf extract shows good anticancerous activi-
ty against the MCF-7 cancer cell line (breast cancer).

Anti-diabetic property

Powdered leaves A. alata is mixed   with cow’s milk 
and drink to treat diabetes (Alagesaboopathi 2014, 
Jaganathan et al. 2016).

Other biological activities

Andrographolide is commonly claimed as cardio-
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protective, neo andrographolide is often mentioned 
as antioxidant, anti-inflammatory, anti-malarial, 
hepatoprotective, and the 14-deoxy 11,12 di dehydro 
and rographolide is usually claimed as a hypotensive 
and antiplatelet agent.

Andrographis has antifertility effects in experi-
mental animals, both in males and in females. The leaf 
extracts from A. alata has antibacterial, antioxidant 
and antidiabetic, anti-Alzheimer’s and wound heal-
ing properties which was shown in various in vitro 
biological experiments (Gong and Li 2023).

Treatment of snake bite

Many authors identify the use of A. alata in the treat-
ment of snake bite. The tribals of Dharmapuri district, 
Tamil Nadu used A. alata to treat snake bite. Leaf and 
root paste are applied externally to cure snake bite. 
A decoction of the leaves of A. paniculata with the 
leaves of A. alata is applied externally to treat snake-
bite (Sughosh et al. 2017). A handful of fresh leaves 
is taken orally for snakebite (Kottaimuthu 2008). To 
treat snake bite the leaf decoction of the plant was 
orally administered (Ponnusamy et al. 2017). The 
extract of this plant used against snake bite.
 
Treatment of Skin disease

A. alata is  used to treat skin diseases of humans and 
leaf paste is used to treat skin diseases in cattle.

Other uses

The juice of the fresh leaves of A. alata can be taken 
twice a day to treat fever and four to six days to treat 
diarrhoea (Munuswamy et al. 2013). A. alata is used 
to treat constipation and lung diseases.

Endangered species

A. alata has been traditionally used in herbal med-
icine for various purposes, including treating fever, 
inflammation, infections, and respiratory ailments. 
However, due to habitat destruction, over-harvesting, 
and other environmental factors, its population has 
significantly declined, leading to its classification 
as an endangered species. Efforts to conserve this 

medicinal plant involve initiatives such as habitat 
preservation, cultivation in botanical gardens or pro-
tected areas, and regulation of harvesting practices. 
Additionally, research into sustainable cultivation 
methods and alternative sources of the plant’s active 
compounds may also aid in its conservation while still 
allowing for its medicinal use. Conservation efforts 
are essential to safeguard A. alata and its habitat. 
This involves measures such as habitat restoration, 
sustainable harvesting practices, imposing strong 
actions against illegal logging and trading, and rais-
ing awareness about the importance of conserving 
this species for its medicinal value and biodiversity.
 

Micropropagation offers several advantages for 
the propagation of A. alata, which rapid multiplica-
tion of plants, production of disease-free plants, and 
conservation of genetic diversity. By taking these 
steps, we can join hands towards ensuring the survival 
of A. alata for future generations.

Future prospects 

Plants might be propagated through tissue culture 
methods to increase its production in order to study 
about its secondary metabolites through cell line 
culture and suspension culture. The research on A. 
alata is still in its early stages, there’s potential for it 
to emerge as a valuable medicinal plant with various 
molecular prospects. Various molecular techniques 
like genomics and transcriptome analysis could be 
helpful to find out the various genes responsible for 
its medicinal properties which in turn could be useful 
in drug design. These genes function as markers in 
the plant’s genetic analysis. The isolation and study 
of bioactive compounds from the plant can be done 
by the new techniques like the use of supercritical 
fluid extraction, microwave-assisted extraction, and 
nanotechnology-based approaches. The mode of ac-
tion of the compounds identified from the plant can 
be studied by functional genomics and metabolomics. 
The allelopathic effects of A. alata are not studied 
still. The in vitro and in vivo models can be used to 
evaluate the bioactivity and potential toxicity of the 
plant extracts and isolated compounds. The future 
of research on A. alata is promising, with the appli-
cation of advanced technologies, multidisciplinary 
approaches, and sustainable practices that can lead to 
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