
Abstract
The genus Asystasia (Acanthaceae), commonly 
called Chinese violet is widely distributed in 
India and Africa. The word ‘asystasia’ means 
inconsistency in shape of corolla. The genus 
comprises of about 70 species, generally perennial 
herbs and subshrubs, having multi-potential 
applications such as medicinal,nutritional as well 
as ornamental. The present review focuses on 
phytochemical, pharmacological, taxonomical, 
ecological, cytological and molecular studies on 
the genus.

Keywords: Acanthaceae, Asystasia, Asystoside, 
Southern Western Ghats

INTRODUCTION
The family Acanthaceae consists of approximately 
229 genera and 3450 species (Mabberley, 2008). 
The genus Asystasia, commonly called Chinese 
violet, was established by Blume in 1826. The 
genus generally comprises perennial herbs and 
subshrubs. It has about 70 species, distributed 
in the tropics of the Old World (Mabberely,1997; 
Mabberely, 2017), chiefly in India and Africa 
(Long, 1970). Karthikeyan et al.,(2009) included 

nine species and two varieties from India, of which 
six were reported from Kerala (Sasidharan, 2013).

The family Acanthaceae consists of many 
medicinal plants with biologically active 
phytoconstituents. Multi-potential applications 
have been reported for the taxon - the leaves 
are eaten as a vegetable because it contains high 
amounts of proteins, amino acids, minerals and 
fibres (Yeoh and Wong, 1993; Mepba et al., 2007), 
used in traditional medicine (Akah et al.,2003) and 
also as an ornamental plant (Gopal et al., 2013). 
While, few species are highly invasive and become 
noxious weeds because of their competitiveness 
for soil nutrients and physical interference with 
harvesting plantation crops (Roger et al., 1999; 
Westaway et al., 2016; Jordan, 2015). But Asystasia 
is highly palatable to ruminants and can be 
controlled by grazing (Chen and Chee, 1993). 

TAXONOMIC STUDIES
‘Asystasia ’means inconsistency and it relates to 
the fact that the corolla is more or less regular 
(Edwards and Getliffe Norris, 1993).

Asystasia gangetica (L) T. Anderson is a perennial 
herbaceous plant with dark green, oval-shaped 
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leaves with pentamerous flowers (Hooker 1885; 
Dassanayake 1998; Backer 1965; Edwards and 
Getliffe Norris,1993). It is synonymously known 
as Justicia gangetica, Linn. and A. coromandeliana, 
Nees. (Alston,1932). It exhibits flower colours like 
purple, yellow, white etc. Plants with pale purple, 
white, yellow and pink flowers are recorded in the 
literature (Hooker, 1885; Bailey and Bailey, 1946; 
Bailey, 1942). The study based on vegetative, 
floral and micromorphology of seed and pollen 
of different colour variants of A. gangetica and A. 
gangetica var. krishnae from various geographical 
regions of Kerala shows that the species show 
variability in colour of flower as well as leaf shape. 
The microspore sculpturing was uniform for all 
accessions except for A. gangetica var. krishnae, 
which shows slight variation (Deepa Lekshmi and 
Anil Kumar, 2022).

According to Westaway et al., 2016, A. gangetica 
has two subspecies, subsp. gangetica and subsp. 
micrantha. The two subspecies are closely 
related but differ in floral morphology and 
ecology. Asystasia gangetica var. krishnae is a 
new variety from the southern Western Ghats 
of Kerala (Druvanet al.,2019). In this study, 
Asystasia gangetica var. krishnae is compared and 
characterised with A. gangetica var. gangetica, 
concerning shape of lamina, colour of bract and 
bracteole, size of corolla limb and colour of lower 
median lip as well as anther.

Asystasia gangetica subsp. micrantha (Nees)
Ensermu was naturalized in southern Taiwan 
(Hsu et al.,2005). Moreover, it is the only species 
of Asystasia reported during the floristic study 
of Acanthaceae from the South Eastern United 
States (Dieter,1998). Also, it is noted as one of 
the seventeen sleeper weeds (Cunningham et al., 
2003). A. retrocarpa T.J.Edwards was a record from 
Southern African Lowveld. It shows similarity with 
A. subbiflora in features of pollen and apparent 
differences in habit and structure of pedicel 
(Edwards, 1991). A. indica (Chowdhery and 
Bhattacharjee, 2006) was reported from Indian 
Botanical Garden, Howrah during a plant survey. 
It is an erect hairy herb with white flowers having 
prominent purple-violet spots on the lower lip. 

It is intermediate between Asystasia gangetica 
(L) T. Anderson and Asystasia gangetica subsp. 
micrantha (Nees) Ensermu. Asystasia pinguifolia 
is recorded from the eastern coast of Tanzania 
to northern Natal; earlier, it was confused with 
A. varia. But studies (Edwards and Getliffe Norris, 
1987) revealed that A. pinguifolia is closely 
allied to the African form of A. gangetica and 
it refers to the unusual fleshy leaves. Asystasia 

variabilis (Nees) Trimen was considered as variety 
quadrangularis belonging to Asystasia chelonoides 
Nees (Karthikeyan et al., 2009; Sasidharan, 2013; 
GBIF, 2016); is a semi scandent herb with pinkish 
violet corolla. The most recent studies consider 
Asystasi avariabilis (Nees) Trimenas accepted 
species. The south Indian variety quadrangularis 
and Sri Lankan A. variabilis were currently 
assigned to a single taxon, Asystasia variabilis 
(Nees) Trimen (Jose et al., 2017). Clarke (1885) 
treated A. mysorensis as synonym of A. lawiana.
But A. lawiana is not included in the studies of 
Karthikeyan et al., (2009) on Indian Asystasia. 
However, A. mysorensis differs from A. lawiana 
in secund inflorescence; bracts obovate- acute, 
long and wider than sepals; corolla tube 1.5cm 
long and white with grey spotted throat. So A. 
mysorensis and A. lawiana are considered as two 
distinct species and A. mysorensisis reported as a 
new addition to Flora of Telangana state (Reddy 
and Paramesh, 2021).

Detailed morphological and anatomical studies 
have not been carried out in this genus. Very few 
studies regarding the structure and distribution of 
the foliar epidermal hairs and trichomes of certain 
species of Asystasia exist. Asystasia dalzelliana 
and Asystasia chelonoides have unicellular non-
glandular hairs on the leaf surface (Ahmad, 1978.). 
A. dalzelliana var. alba, a variety new to the genus 
Asystasia, reported recently from the southern 
Western Ghats of Kerala, is different from A. 
dalzeliliana with respect to its whitish corolla and 
absence of black blue bands on anthers (Deepa 
Lekshmi and Anil Kumar, 2022). A. gangetica 
subsp. micrantha has a leaf with stellate-like 
layers on the abaxial surface and verrucate wax 
on adaxial surface. Radiating cuticular striations 
can be found on the epidermal cells adjacent to 
the guard cells. It possesses simple trichomes with 
echinate ornamentation (Nurul-Ainiaet al., 2014). 
The pollen grains of A. gangetica and A. scandens 
are prolate in shape, tricolpate aperture with six 
pseudocolpi anastomosing in pairs at the endings 
(Maeiotti, 1999; Anisa et al., 2013). Detailed 
systematic studies of the genus from Kerala are 
now being carried out (DeepaLekshmi and Anil 
Kumar, in preparation).

PHYTOCHEMICAL STUDIES
Medicinal plants provide valuable therapeutic 
recipes in traditional healing systems for curing 
diseases. The medicinal values of plants lie in 
some non-nutritive chemical substances that 
have protective or disease preventive properties 
on the human body. Despite the significant 
advances achieved in traditional medicine, plants 
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are still used as a source of potent drugs. The 
genus Asystasia has species with high nutritional 
value with various biologically active substances 
(Kirtikar and Basu, 1998; Kanchanapoom and 
Ruchirawat, 2007; Hamid et al., 2011; Tilloo et al., 
2012). Members of this genus are reported to 
contain several types of compounds particularly, 
iridoid  glycosides  from A.bella (Harv.) Benth and 
Hook.f., A. intrusa Blumeand A. gangetica subsps.
micrantha (Helle et al.,1989; Kanchanapoometal., 
2004 ; Isna et al.,2020), megastigmane glycosides, 
aliphatic alcohol and phenolics from A. intrusa 
Blume and A. gangetica (Kanchanapoom et al., 

2004 and Hamid et al., 2011) and flavonoides 
from A. calyciana Benth, A. mysorensis (Roth) 
T.Anderson and A. travancorica Bedd(Hamid and 
Aiyelaagbe,2012; Komalavalli et al., 2014; Maina 
etal., 2019).

A. gangetica is an ornamental plant used in 
traditional and folk medicine to treat several 
ailments and it is also used as food in times of 
food scarcity (Gopal et al.,2013). The rural peoples 
of Tamil Nadu, the southern part of India, use 
the whole plant juice and the paste of roots to 
treat rheumatism and skin allergies, respectively 
(Daffodil et al., 2013). Phytochemical studies of A. 

Figure 1. Inflorescence of Asystasia species found in Kerala: A-A. gangetica (Linn) T. Anderson; B- A. 
dalzellianaSantapau; C- A. intrusa(Forssk.) Blume; D- A. variabilis (Nees) Trimen; E- A.dalzellianaSantapauvar. 
alba V.S.A. Kumar &Deepalekshmi; E- A. gangetica var. krishnaeTandyekk.,Pandur. & N.Mohanan.
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gangetica reveals the presence of carbohydrates, 
proteins, tannins, alkaloids, steroidal aglycans, 
saponins, flavonoids, triterpenoids and minerals 
like calcium, phosphorus, sodium, manganese, 
copper, zinc, magnesium, iron (Odhava et al., 2007; 
Hamid et al.,2011;Mary, 2011) and the presence of 
Luteolin, Quercetin, Kaempferol, Isorhamnetin and 
2 unknown compounds (Gopal et al., 2013). The 
compound 5,11-epoxymegastigmane glucoside 
(asysgangoside) was isolated from the aerial parts 
of the plant (Kanchanapoom and Ruchirawat, 
2007). In contrast, verbascoside, forsythiaside, 
and 4’’-O-caffeoyl-6-O-rhamnopyranosyl catalpol 
are separated from the methanol extract of leaves 
(Isna et al.,2020). 

Isosalipurposide (I), accompanied by luteolin 
7-glucoside, has been identified as the yellow 
pigment in petals of Asystasia gangetica 
(Harborn, 1966). Janakiraman (2012) studied 
the phytochemical constituents of A. gangetica 
in petroleum ether, benzene, chloroform, 
ethanolic and aqueous extract and concluded 
that anthraquinones were absent in all the five 
different extracts and the phytochemical analysis 
done by Hamid et al. (2011) with hexane, ethyl 
acetate and methanolic extracts of the whole 
plant of A. gangetica revealed the presence of 
steroids, glycosides, flavonoids, anthraquinones, 
saponins, reducing sugars and absence of 
alkaloids and tannins. The volatile composition of 
the aerial, seed and root parts of A. gangetica was 
studied by Moronkola (2011) by hydrodistillation 
and evaluated using GC and GC-MS. The analysis 
showed the presence of fifty-four, twenty-
one and fifteen compounds in aerial, seed and 
root, respectively. The in vitro callogenesis of A. 
gangetica using the leaf as explant in MS medium 
with different concentrations and combination 
of growth regulators show poor regeneration 
capacity (Tamilselvan and Rajeswari, 2014).

The preliminary phytochemical studies done 
by Hamid and Aiyelaagbe (2012) revealed 
the presence of saponins, tannins, steroids, 
glycosides, flavonoids, and anthraquinones in 
A.calyciana Benth.from North Central, Nigeria. 
Asystasia intrusa Blume. is an underutilized source 
of nitrogen for ruminant diets and it is reported 
to have crude protein concentrations of 21±26% 
(Ibrahim et al., 1990; Sivaraj et al., 1991; Tuen, 
1994; Roger et al.,1999) while the aerial parts of the 
plant have the presence of asystoside, an aliphatic 
alcohol glycoside and iridoiddiglucoside (3’-O- β 
-D-glucopyranosyl-catalpol)(Kanchanapoom et 
al.,2004).

A. mysorensis (Roth) T. Anderson is a wild 
indigenous vegetable, makes considerable 
contributions to food among farmers in 
sub-Saharan Africa. The species is a dietary 
resource, it contains sufficient amount of 
proteins, carbohydrates, fats, minerals and other 
micronutrients. The presence of phenolic acids 
and flavonoids in this wild edible plant in varying 
amounts has enriched its nutraceutical properties 
and as a healthy diet (Maina et al., 2019). The 
vitamin C content of A. mysorensis makes it 
compatible with starchy staples because they 
contain ascorbic acid, enhancing iron absorption 
(Maseko et al., 2017). The efficiency of beta 
carotene obtained from A. mysorensis was studied 
for the fortification of sunflower oil and palm oil 
(Nderitu et al., 2018).

The GC-MS analysis of the whole plant of A. 
travancorica Bedd.revealed the presence of ten 
bioactive compounds. Among the identified 
phytochemicals, stigmasterol and phytol are two 
primary compounds. Phytol was observed in the 
whole plant (Komalavalli et al., 2014). Four iridoid 
glycosides are reported from Asystasia gangetica 
subsp. micrantha and Asystasia salicifolia (Prateep 
et al., 2012; Isna et al.,2020).

PHARMACOLOGICAL STUDIES
The secondary metabolites obtained from 
the plants have a vital role in the ancient and 
modern medicinal system. These compounds 
act as a versatile source of drugs. Moreover, 
these compounds show antimicrobial, antifungal, 
cytotoxic, antiseptic, anti-asthmatic, antipyretic, 
antiarthritic, antidiabetic and analgesic activities.

Asystasia gangetica (L) T. Anderson is a weed 
taxon as well as a traditional folk medicinal plant 
with a rich source of natural bioactive compounds 
and possesses several therapeutic properties 
like antipyretic, anti-inflammatory, antipruritic, 
anthelmintic, antiarthritic, antidiabetic, analgesic, 
galactagogue, antimicrobial (Akah et al., 2003; 
Suseela, 2005; Tilloo et al., 2012; Mary, 2011; 
Janakiraman et al., 2014) and used by Africans 
as well as Indians for traditional treatment of 
rheumatism, skin allergies, etc. (Senthilkumar, 
2006; Devi Prasad et al., 2013). It is used against 
mild hypoglycaemia and epidermoid carcinoma 
of the nasopharynx; in addition, A. gangetica has 
broad-spectrum antimicrobial activity, particularly 
against Escherichia coli, Proteus vulgaris, 
Pseudomonas aeruginosa, and Staphylococcus 
aureus (Sudhakar et al., 2006). 

The methanol extract of leaves of Asystasia 
gangetica has in-vitro antioxidant, α-glucosidase, 
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and α-amylase enzymes inhibitory activity (Reddy 
et al.,2010) while methanolic extract of the whole 
plant of A. gangetica exhibits inhibition of platelet 
aggregation and decrease in blood viscosity, due 
to the presence of flavonoid mixture, which was 
separated by column chromatography (Gopal 
et al.,2013). In A. gangetica, benzene extracts 
exhibited the broadest spectrum of activity with 
the maximum level of inhibition (12 mm) against 
Bacillus subtilis followed by 11mm in ethanolic 
quotes against Salmonella typhi. Aqueous extract 
of stem and leaf of the plant had analgesic and 
anti-inflammatory activities (Adeyemi et al., 2011). 
Methanol extract of the plant showed the highest 
activity against Salmonella paratyphi, whereas 
petroleum ether extract has maximum action 
against Salmonella paratyphi and Proteus vulgaris 
(Daffodil et al.,2013). The green synthesized silver 
nanoparticles of leaf extract show a potential 
bactericidal activity against both Gram-positive 
and Gram-negative bacteria (Jose et al., 2018). The 
ethanolic extracts of leaves of A. gangetica having 
a good hypoglycaemic and hypolipidemic effect 
and found to be as effective as glibenclamide in 
reducing the plasma lipid profiles in diabetic rats 
(Pradeep Kumar etal.,2010). The co-infusion of 
aqueous leaf extract of A. gangetica has inhibitory 
activity with either angiotensin I or angiotensin II 
significantly (Pierre Mugabo and Raji, 2013).

Asystasia dalzelliana, commonly known as violet 
Asystasia is a perennial branched herb used in 
Indian folk medicine (Satish Kumar et al., 2011). 
Since the whole plant is medicinal, it is used 
as a natural fodder resource for domesticated 
animals (Subrahmanya and Raveendran, 2011). 
Its antioxidant activities, reducing powers, DPPH 
scavenging activities, amount of total flavonoid 
compounds and antimicrobial activities of 
methanol and hot water extracts were studied 
(Subrahmanya and Raveendran 2011; Satish Kumar 
et al.,2011). The methanolic and aqueous extracts 
of the leaves of A. dalzelliana have antimicrobial 
activity against Gram-positive and Gram-negative 
bacteria like S. aureus ATCC 25922, B. subtilis ATCC 
6633, E. coli ATCC 25923, and P. aeruginosa ATCC 
27853 and exhibited high anticandidal activity 
against a C. albicans ATCC 60192 (Satish Kumar 
et al.,2011). The antiarthritic activity of ethanolic 
extract of Asystasia dalzelliana leaves may be 
due to the presence of phytoconstituents such as 
alkaloids and flavonoids (Vishal Babushetty and 
Chandrashekhar, 2012).The species is exploited 
for therapeutic uses and its conservation demand 
has recently been evaluated (Deepa Lekshmi and 
Anil Kumar, in Press).

Asystasia vogeliana (Benth) is an herbaceous 
medicinal plant used locally to treat malaria, 
gastric disorders, and gonorrhoea. The infusion 
of A. vogeliana in combination with the leaves 
of Cassia alata, Cymbopogon citratus and fruit 
juice of Citrus aurantifolia recorded a higher 
fidelity level in the treatment of malaria, chronic 
fever, gonorrhoea and leprosy and suggested 
as a better alternative to Moringa oleifera and 
Andrographis paniculata (Popoola et al.,2017). In 
contrast, its extract is used for fish poisoning(Uno 
et al.,2018). 

Bioactive molecules having antioxidant activity 
have an immense role in human health. Due to 
their ability as cardioprotective agents, they 
are used in the treatment of cancer. But the 
production of antioxidants in plants is less and 
it is affected by environmental fluctuations 
(Aysel and Sevan, 2014). So, in vitro methods like 
callus and suspension cultures are considered an 
alternative way to produce natural antioxidants. 
The in vitro antioxidant assays, including DPPH, 
FRAP, Phosphomolybdenum assay and reducing 
power assay reveal that the callus is an effective 
antioxidant (Umesh and Dilkalal, 2014; Abhirami 
et al.,2021).

Asystasia variabilis is known as “GadaPuruk,” 
used to treat abscesses, wounds and ulcers in 
Sri Lankan traditional and folk medicines. The 
leaf extract had significant antibacterial activity 
against Staphylococcus aureus, Bacillus subtilis, 
Pseudomonas aeruginosa and Escherichia coli in 
a concentration dependent manner (Wijerathna, 
2018).

Asystasia calycina Benth. is an erect or straggling 
herb, recorded from Guinea to South Nigeria and 
also found in East Cameroun. The plant parts are 
used in traditional medicine across West Africa 
to treat ailments like skin diseases, headache, 
impotency or erectile dysfunction, children’s 
yaw, large craw-craw sores and the twig is said 
to be aphrodisiac. Leaves are eaten as vegetable 
in Gabon and also it possesses antibacterial and 
antifungal properties that made it an alternate 
traditional medicine for the treatment of bacterial 
diseases like gonorrhoea, syphilis, typhoid and in 
the treatment of fungal infections such as skin and 
mouth sores and craw-craw (Burkil, 1985;Hamid 
andAiyelaagbe, 2012).

Paste of leaves and flowers of A. travancorica Bedd. 
mixed with honey is used to treat rheumatism 
(Sutha et al.,2010). The whole plant extract of 
A. travancorica has biological activities such as 
anticancer and anti-inflammatory (Komalavalli et 
al., 2014). It may be due to the higher content 
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of phenols and flavonoids A.travancorica whole 
plant extract showed concentration-dependent 
free radical scavenging activity and antioxidant 
effect; in addition, it has antifertility activity. Thus, 
it can be used in nutritional or pharmaceutical 
fields to prevent free radical related diseases 
(Mohan et al., 2016; Paulpriya et al., 2019).

MOLECULAR STUDIES
Molecular level information related to genus 
Asystasia is very limited. Danthanawanit et al., 
(2015) studied the pattern of genetic diversity 
among a collection of Asystasia gangetica from 
Thailand using RAPD markers and UPGMA. Thirty 
plant samples of six colour variants were used for 
the analysis.The thirty samples were three clusters 
at a 55% similarity level.The study showed a 
high level of genetic diversity. However, genetic 
diversity studies have not been carried out so 
far focusing on the intraspecific or interspecific 
relationships in Asystasia and currently being 
carried out by the authors.

Table 1.RAPD analysis of 30 samples of A. 
gangetica (Linn) T. Anderson (Danthanawanit et 
al., 2015)

Primer codes 5’ sequence 3’
No.of 

amplified 
bands

OPA-01 3’ CAGGCCCTTC 5’ 10

OPA-12 3’ TCGGCGATAG 5’ 9 

OPA-16 3’ AGCCAGCGAA 5’ 10 

OPA-18 3’ AGGTGACCGT 5’ 15

OPA-20 3’ GTTGCGATCC 5’ 14

OPC-02 3’ GTGAGGCGTC 5’ 12 

OPC-05 3’ GATGACCGCC 5’ 11

OPH-05 3’ AGTCGTCCCC 5’ 10

CYTOLOGY
A. gangetica has been reported with varying 
chromosome numbers in their haploid and 
diploid condition (Thomas, 2000). The diploid 
number of chromosomes for A gangetica from 
nine regions was 2n= 26 (Narayanan, 1951; 
Grant, 1955; Ellis, 1962; Kaur, 1965; Valsala Devi 
and Mathew, 1982; Saggoo and Bir, 1983, 1986), 
(2n=26) for A. gangetica in Singapore (Pandit et 
al., 2006) and the haploid number of chromosome 

have been reported as n=13 (Narayanan, 1951; 
Mangenot and Mangenot, 1957, 1962; Gadella, 
1977; Ugborogho and Adetula, 1988 and Pandit et 
al., 2006),n=14 (Subramanian and Govindarajan, 
1980; Govindarajan and Subramanian, 1983), 
n=22 (Narayanan, 1951), 24 (Narayanan, 1951) 
and n=25 (De 1966; Sarkar et al., 1978). The genus 
also exhibited polyploidy and presumed dysploidy 
as reported for A. travancorica Bedd. (Narayanan, 
1951) and A. mysorensis,(Roth)T.Anders.(Kaur, 
1965). 

ECOLOGY

A. gangetica can be used as cover crops in oil 
palm plantations due to its ability to increase 
soil water availability in the dry season (Ariyanti, 
2017). In addition, it contains several nutrients 
such as N, P, K, Ca, Mg, Fe and Zn in the plant 
tissues and maintain nutrient balance in oil 
palm plantations (Odharva, 2007; Asbur, 2017). 
The decomposition rate of A. gangetica litter 
is faster in immature oil palm plantations with 
higher sunlight intensity than mature oil palm 
plantations with lower sunlight intensity, and 
the rate of litter decomposition increases with 
an increase in decomposition period (Yenni 
and Yayuk, 2018). Asystasia gangetica subsp. 
micrantha (Nees) Ensermu is a perennial herb 
that can grow as a mat and potentially affect 
agriculture or reduce biodiversity by competing 
with other plant species, especially for nutrients 
(Ismail and Shukor, 1998; Westaway et al., 2016). 

CONCLUSION

The present study provides an overview of the 
genus Asystasia. The study emphasizes the 
importance and potentials of the genus as a source 
of new compounds having biological activities. 
Data related to genetic diversity, intraspecific 
and interspecific variations and molecular aspects 
are very limited. So, further studies are highly 
warranted and are being carried out with species 
from Kerala as part of the research program by 
the authors.
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