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Chapter - 4 

Pharmacological Significance of Andrographis paniculata 

Anil Kumar and Rajeshwari Prabha Lahare 

 

 

Abstract 

Andrographis paniculata is an important medicinal plant of 

Acanthaceae family and has widely known for its pharmacological 

applications in Homeopathic, Ayurvedic, Chinese, Unani and traditional 

systems of medicines. The plant is commercially grown throughout the 

world such as India, Pakistan, Shri Lanka, China, South Asia and South 

Africa due to its high demand in industries for medicinal purposes. 

Terpenoids and flavonoids are the main phytoconstituents of the plant found 

mainly in leaves and roots parts. Plant is well known for its vast 

pharmacological properties such as anti-malarial, immune stimulatory, anti-

diarrheal, anti-thrombotic, anti-diabetic, anti-pyretic, anti-hyperlipidemic, 

anti-venom, antiprotozoal, anti-viral, anti-oxidant, cardio-protective, gastro-

protective, analgesic, anti-cancer, anti-fungal, anti-HIV, anti-diarrheal, and 

anti-hypertensive activities. The main objective of present chapter is to sum 

up its pharmacological potential, traditional knowledge and clinical studies 

of plant. 

Keywords: Andrographis paniculata, Acanthaceae, pharmacological 

applications, terpenoids, flavonoids 

1. Introduction 

Medicinal plants and plant derived drugs are the alternative medicine 

and extensively used for centuries to cure various ailments. Around the 

world about 80,000 plant species have been identified and used as medicinal 

plant [1]. In modern times plants play significant role and belief is that they 

have vast potential for treatment of diseases and they are supposed to be safe 

in use, effective, and simple with no or lesser side effects. Andrographis 

paniculata (Burm. f.) Nees is a multipurpose medicinal plant belonging to 

family Acanthaceae [2]. The whole parts of plant are bitter in taste and due to 

its bitterness property, it is commonly known as “King of Bitter”. The other 

vernacular names of the plant include Kalmegh, Kirayat, Bhui neem, 
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Chirata, Mahatikta, Hempedu Bumi, Vubati, Chiorta, Nilavembu, etc. In 

tropical Asian countries the genus Andrographis contains 28 species [3] 

whereas in India it contains 21 species in which Andrographis paniculata 

was one of them [4]. It has been reported that the plant is grown in different 

habitats e.g. dry and wet lands, plains, slopes, waste lands, sea shores, and 

hill slopes [5]. It is a kharif crop cultivated in the rainy phase of summer 

season. The crop is commercially cultivated in all types of soil having fair 

amount of organic matter [2] and having high demand in terms of 

pharmaceutical industries, nutritional values, food supplements, food 

preservatives and it also promotes growth and health of livestock. It has been 

reported that the plant is beneficial for removal of toxins from the body, 

lowering body temperature, prevent respiratory infections and also act as 

antidote against poison [6]. Traditionally in Asian countries the plant is used 

as immune booster to treat fever, herpes, sore throat, and infections in 

gastrointestinal and respiratory tract as reported by Wangboonskul et al. [7] 

In Asia and Europe the whole plant, leaves and roots were used for folklore 

remedy [8]. The WHO has noticed that the herb Andrographis paniculata is 

widely used in Asia for cure of fever, herpes, diarrhea, inflammation, 

respiratory infection, throat sour, and various other infections [9]. According 

to Unani system of medicine, the plant is regarded as emollient, aperient, 

anti-inflammatory, astringent, carminative, diuretic, gastric and liver tonic, 

anthelmintic [10]. Flowering of plant begins with the onset of monsoon; plant 

grows with moderate temperature after the end of monsoon. During 

flowering andrographolide the active compound is highly accumulated in 

leaves. During monsoon season the crop yields 3.5 to 4 tones/ha of dried 

plant. It has been reported that highest concentration of andrographolide was 

found in the sample harvested after 110 days of cultivation followed by that 

just before flowering stage (130 days) [11]. Highest yield of diterpenoid 

lactones was obtained in the plant at 110-120 days old just before the 

blooming season [12, 2]. It has been reported that Andrographis contributes 

several species such as A. paniculata, A. beddomei, A. elongata, A. 

echioides, A. affinis, A. alata, A. glandulosa, A. lineata, A. ovata and A. 

serpyllifolia among these species only few having medicinal values used 

extensively in Naturopathy, Ayurveda, Homeopathy, Amchi, Modern, Unani 

and Siddha medicine systems [13]. 

2. Taxonomy of the plant 

Kingdom:  Plantae, Plants 

Sub Kingdom:  Tracheobionta, Vascular plants 
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Super Division: Spermatophyta, Seed plants 

Division:  Angiosperms 

Class:   Dicotyledonae 

Sub class:  Gamopetalae 

Series:   Bicarpellate 

Order:   Personales 

Tribe:   Justicia 

Family:   Acanthaceae 

Genus:   Andrographis 

Species:   Andrographis paniculata (Burm. f) Nees [2] 

3. Geographical distribution 

The plant is distributed widely in different edaphic zones and phyto 

geographical regions of America, China, West Indies and Christmas Island 
[14]. It is distributed in Southern and South eastern Asian including India, Sri 

Lanka, Java, Indonesia Pakistan and widely cultivated in India, Brunei, 

Thailand, Indonesia, China, West Indies such as Jamaica, Barbados and 

Bahamas, Hong Kong and the South Western Nigeria and America [2]. 

Alagesaboopathi15 reported that in India the plant cultivated widely in plains 

of all-over South India and from Himachal Pradesh to Assam and Mizoram 

at altitudes ranging from 10m to 1400m. The Andrographis species known 

as “Periyanagai” such as A. alata (Vahl) Nees, A. lineate wallich ex Nees, A. 

echioides Nees are grown widely in South West India, Tamil Nadu, Kerala, 

Andhra Pradesh and Sri Lanka at altitudes from 1025 m to 2500m. In India 

the plant is found in the states of Chhattisgarh, Orissa, Bihar, Madhya 

Pradesh, Maharashtra, Assam, West Bengal, Tamil Nadu, Uttar Pradesh, 

Kerala, and Karnataka. In Madhya Pradesh Balaghat district the whole parts 

of the plant is used in treatment of malaria and chikungunya [16]. 

4. Morphology 

Andrographis paniculata (Acanthaceae family) is annual, erect, 

branched, herbaceous dicotyledonous flowering plant and distributed mostly 

in moist, shady areas with at a height of 30-110cm. The leaves of the plant 

are 2-12cm long, 1-3cm width having entire margin, simple glabrous, 

arrangement of leaves is lanceolate and shape is acute, pinnate apex with 

entire margin. Flowers are perfect, zygomorphic, bracts, white in color with 

rose purple spot on the petals and inflorescence is 10-30mm long panicle is 
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terminal and axillaries with small bract and short pedicle. The flowers 

having 5 sepals, corolla tubes are narrow white with yellow top, about 6 mm 

long, stamens 2, ovary superior with style exerted. Seed are yellowish brown 

in color, shape is sub quadrate, numerous and capsule of the herb is linear-

oblong, acute at both ends, size is 1.9cm × 0.3cm erect, 1-2 cm long and 

seeds are very small. Flowering and fruiting period of the plant is December 

to April [17]. The total chromosome number in A. paniculata is 25 in 

gametophytic and 50 in sporophyte count [18] (Fig1) represents A. paniculata. 

 

Fig 1: Picture showing Andrographis paniculata 

5. Phytoconstituents 

Several secondary metabolites are present in Andrographis paniculata 

such as terpenoids, flavonoids, steroids, alkaloids, tannins, cardiac glycoside, 

phenol and saponin compounds which exhibits broad range of 

pharmacological properties. Duke [19] reported presence of alkaloids, 

flavonoids, tannins, and phenolic compounds in A. paniculata. Chen and 

Jiang [20] reported presence of flavones, lactones and andrographolide in 

aqueous extract of A. paniculata. Andrographolide is a major labdane 

diterpenoid constituents of A. paniculata and isolated first time by Gorter [21] 

in its pure form and characterize by x-ray crystallographic method. It has 

been reported that andrographolide has a-alkylidene and y-butyrolactone, 

two olefin bonds at C-8 and C-12 and three -OH at C-3, C-19 and C-14 [22]. 

Andrographolide is trihydroxy lactone has the molecular formula of 

C20H30O5 exhibits anti-inflammatory activity [23]. The melting point of 

andrographolide is 228-230 oC and the ultraviolet spectrum λ max in ethanol 

is 223 nm. Fujita et al. [24] isolated neoandrographolide, andrographolide, 14-

deoxyandrographolide and three diterpenoids which were andropanoside, 

andrograpanin, 14-deoxy-12-methoxyandrographolide. The plant contains 

12-deoxyandrographolide, neoandrographolide, and andrographanin 

andrographinnes A, B, C, D & E [25]. Thin layer chromatography and column 
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chromatography was used to isolate four xanthones (3, 7, 8-trimethoxy-1-

hydroxy-xanthone 1, 8-dihydroxy-3, 7-dimethoxy-xanthone, 1,2-dihydroxy-

6,8-dimethoxyxanthone and 4,8-dihydroxy-2,7-dimethoxy-xanthone) from 

the root part of the plant and were characterized by mass and nuclear 

magnetic resonance spectroscopic methods and infrared radiation [26]. 

Different solvents were used for extraction of bioactive compound such as 

hexane, acetone, acetone-water, methanol, ethanol, chloroform and 

dichloromethane from the aerial parts, whole plant, stems, leaves and roots. 

The compound andrographolide was found soluble in ethanol, methanol, 

acetic acid, pyridine, but slightly dissolved in ether and water. The plant 

contains more than 55 Ent-labdane diterpenoids, 8 quinic acids, 30 

flavonoids, 4 xanthones and 5 noriridoids namely andrographidoids A, B, C, 

D, and E [27]. It has been reported that nearby 20 diterpenoids and 10 

flavonoids have been reported from A. paniculata [28]. Studies suggested that 

in leaves andrographolide is present in high quantity where as in seeds it was 

found in low quantity [29]. The plant contains 4% of andrographolide 

(C20H30O5) the major diterpenoid and its concentration in crude extract was 

found 0.8-1.2% and 0.5-6% [30]. Observation showed that the highest yield of 

diterpenoid lactones was obtained just before the blooming season or when 

the plant is 110-120 days old [2, 29]. A. paniculata contains glucosides; 

neoandrographolide, panaculoside, andrographolide, andrographonin, 

flavonoids, apigenin 7-4-dimethyl ether, panicalin, diterpenoids; 14-deoxy-

11-oxo-andrographolide, 14-deoxyandrographolide, 14-deoxy-11, 12-

didehydroandrograholide. The aerial parts of the plant contains several 

chemical compounds of medicinal importance viz. 5-hydroxy-7,8-

dimethoxyflavone, β-sitosterol, glucoside, carcrol, myristic acids, 

chlorogenic, andrographolide, panicolide, eugenol, 5-hydroxy-7,8-

dimethoxyflavone,5-hydroxy-3,7,8, 2’-tetramethoxy flavone, hentriacontane, 

dicaffeoylquinic acids, 7-o-methylwogonin, apigenin-7,4’-di-omethylether, 

tritriacontane, andrographiside, 3-14-dideoxyandrographolide, β19 oxide, β-

hydroxy-8(17), 12-labadien-16, 15-olide-3 [31]. The five nori iridoids viz. 

andrographolide A-E along with curvifloruside was isolated from the roots 

of the plant [32]. It has been reported that the compound neoandrographolide 

showed anti-hepatotoxic and anti-inflammatory properties. 14-deoxy-11, 12-

didehydroandrographo-lide and 14-deoxyandrographolide possess anti-

hepatotoxic, immune stimulatory and anti-atherosclerotic activity. Two 

flavonoid compounds were isolated from the whole part of the plant 5, 7, 2’, 

3’-tetramethoxyflavanone and 5-hydroxy-7, 2’, 3’-trimethoxyflavone and 

these active molecules of the plant exhibit various therapeutic property like 

anti-inflammatory, anti-cancerous, immune modulator, anti-hepatotoxic, 
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anti-atherosclerotic, anti-hyperglycemic, anti-infections effect and anti-

oxidant [33]. The two main compound flavonoids and diterpenoids (which 

contain hydroxyl, α, β unsaturated-ϒ lactone, and exomethylene groups in 

their chemical structures) from Andrographis paniculata [34]. Fig 2 represents 

structures of bioactive components of the plant. 

   

Andrographolide β- sterol 14-deoxyandrographolide 

    

   

   

   
Oroxylin A 14-deoxy-11-12 

didehydroandrographolide 
α-sitosterol 

14-deoxy-11-

oxoandrographolide 
Andrographanin 

5-hydroxy7-8 

dimethoxyflavones 
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Fig 2: Structures of some bioactive compounds from Andrographis paniculata 

6. Biosynthesis of secondary metabolites 

Secondary metabolites play important role as they are non-essential to 

growth and development of plant but contribute plant survival under adverse 

condition. The secondary metabolites have important ecological role e.g. in 

defense mechanism against predators and as sexual attractants for pollinating 

insects [35]. Secondary metabolites are classified into terpenoids, phenolics 

and alkaloids whereas tannins, glycoside and saponins are part of them 

according to their structure [36]. The most common pathways taken for 

biosynthesis of secondary metabolites are shikimic acid pathways for 

phenols, tannins and aromatic alkaloids, malonate pathways for phenols and 

alkaloids, pentose phosphate pathways for glycosides, polysaccharides and 

mevalonic acid for terpenes, steroids and alkaloids. The components used for 

biosynthesis of secondary metabolites are derived from acetyl CoA, 

mevalonic acid, shikimic acid and 1-deoxylulose-5-phosphate [37]. 

Terpenoids are polymeric isoprene derivatives and synthesized from acetate 

via mevalonic acid pathway and constitute large family of phytoconstituent. 

Methyl-D-erythritol 4-phosphate pathway (MEP) and Mevalonate Pathway 

(MVP) are the major pathway for the synthesis of a number of biological 

compounds [38]. The synthesis of andrographolide is increased by the 

exogenous use of (31.25%) Jasmonic acid (JA) and (56.1%) Gibberellic acid 

(GA3) [39]. 

Andrographoneo Andrographiside 5-hrdroxy -7, 8, 2’, 3’, 

tetramethoxy flavones 
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Fig 3: Biosynthetic pathway of terpene showing the production of the 

andrographolide Red color text shows the enzymes of respective product [39] 

7. Pharmacological significance 

Andrographis paniculata is well known for its pharmacological and 

biological activities. The leaves and roots of A. paniculata are generally used 

for medicinal purpose for the treatment of dysentery, convalescence after 

fever and gaseous distention [40, 41]. Tannins are biologically active against 

Staphylococcus aureus, Salmonella paratyphi, E. coli, and Candida albicans 
[42]. Flavonoids are known as nature biological response modifier because it 

modifies the body reaction to virus and allergies and showed their anti-

inflammatory, anti-microbial, anti-allergic and anti-cancer activities43. It has 

been reported that to treat diseases like malaria, pain killers and managing 

heart diseases alkaloids are being used [44]. Glycosides are the non-volatile 

compound and lack fragrance, cleavage of glycosidic bond yields aglycone 

which is volatile and fragrant. It has been reported that glycosides are used in 

plant protection against insects, microorganisms and herbivores [45]. Steroids 

are the important compounds used as herbal medicines, nutrition and 

cosmetics. Plant steroids are important for their microbial activities. In 

pharmacy steroids are important due to their role in sex hormones [46]. 

Saponin is mild detergent used to stain intracellular histochemical and also 

used to allow antibody access in intracellular proteins. Antioxidant activity 
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of the plant is due to the presence of phenols which are low molecular 

weight secondary metabolites which comprises a largest group of phyto 

compounds [47]. The microbial growth should be inhibited at a low tannin 

concentration that acts as antifungal agent but at high concentration it 

coagulates protoplasm of microorganism [48]. Among the phytoconstituents, 

phenols showed anti-oxidant activity whereas flavonoids showed anti-

allergic, anti-inflammatory, anti-microbial and anti-cancer activities [49]. 

Table 1 represents the phytocompounds of A. paniculata and their 

pharmacological properties. 

Table 1: Phytoconstituents and pharmacological application of A. paniculata 

Phytoconstituents Biological activities 

Andrographolide 

Antibacterial [1, 53], Antioxidant [23], Antidiabetic [96, 94], 

Antipyretic [107, 138], Anticancer [129, 92, 137], Antiviral [65] 

Antihelmenthic [136], Anticancer [129, 84, 92], Antihepatitis C 

virus [135], Anti HIV [101], Antidiarrhoeal [133], Anti-

inflammatory [80, 23, 86, 85], Hepatoprotective [102, 134], 

Antimalarial [69], Common cold [139], Cardiovascular [95], 

Antifertility [124], Antivenom [120]. 

14-deoxy andrographolide 
Antipyretic [105, 131], Anti-inflammatory [80], 

Cardiovascular [108], Anticancer [129] 

Neoandrographolide 
Antioxidant [90], Anti-inflammatory [80], Antidiarrheal [133] 

Antipyretic [107], Antiviral [65], Hepatoprotective [132] 

Deoxyandrographolide Anti-inflammatory [80], Antipyretic [107] 

Andrographiside Hepatoprotective [103] 

5-hydroxy-7,8-dimethoxy 

flavones 

Antimalarial [69], Antiprotozoal [67, 52, 73, 74], Anti-HIV [100] 

Dehydroandrographolide Antipyretic 

Andrograpanin Anti-HIV [100] 

1,2-dihydroxy-6,8-

dimethoxy-xanthane 

Anti-malarial [65] 

Bis- andrographolide Anti-HIV [100] 

14-deoxy-11,12-

didehydroandrographolide 

Antiviral [65], Antipyretic [131], Anticancer [129], 

Cardiovascular [130, 108], Anti-HIV [100, 65]. 

Besides, some major pharmacological significance has been illustrated as follows--- 

7.1 Antibacterial activity 

Nowadays, bacterial resistance becomes a serious problem so that it is 

necessary to search for new drugs as antibacterial agent. It has been reported 

that the natural products isolated from medicinal plants play the major 

source of antibacterial agent used for treatment of various disease [50]. 

Hexane, chloroform and methanol extract of Andrographis paniculata and 



 

Page | 52 

andrographolide showed antibacterial activity against both gram negative 

and gram-positive microorganism [51]. The ethanol extract of A. paniculata 

showed inhibitory activity against gram positive and gram-negative bacteria 
[52]. It has been studied that the ethanolic extract and andrographolide 

compound showed neither bacteriostatic nor bactericidal action against 

Pseudomonas aeruginosa, Salmonella typhimurium, Escherichia coli, 

Shigella sonnei, Staphylococcus aureus, Streptococcus pneumoniae, 

Streptococcus pyogenes, Legionella pneumophila but it exhibited 

bacteriostatic activity against Legionella pneumophila and Bordetella 

pertussis [53]. The extracts of A. paniculata showed antibacterial activity at 

different concentration i.e. 1000, 500, 250μg/disc against skin disease [54]. 

The ethanol leaf extract exhibits antibacterial activity against Escherichia 

coli, Klebsiella pneumoniae, Proteus vulgaris and Streptococcus pneumonia 

by using disc diffusion method [55]. Leaves and stems of A. paniculata 

extract isolated in petroleum ether, acetone, and chloroform and showed 

antimicrobial potential against Enterococcus faecalis, Streptococcus 

pyogenes, Klebsiella pneumonia and Proteus vulgarism [56]. The aqueous leaf 

extracts of A. paniculata possess antibacterial activity against gram positive 

bacteria i.e. Bacillus subtilis and Streptococcus aureus [57]. It has been 

investigated that the plant A. paniculata serves as an antimicrobial agent 

against pathogenic microorganism [58, 59, 60, 61]. 

7.2 Anti-malarial activity 

Malaria is an endemic disease caused by Plasmodium a protozoon and 

widespread in tropical and sub-tropical countries affecting a large number of 

populations. Najib et al. [62] found that within 24 hours the growth of malaria 

parasite was reduced with 0.05mg/ml of chloroform extract of Andrographis 

paniculata whereas 2.5mg/ml of methanolic extract was used to inhibit the 

growth at 48 hours. It has been reported that 1-8-dihydroxy-3,7-

dimethoxyxanthone,1,2,-dihydroxy-6,8-dimethoxyxanthone,4,8-dihydroxy-

2,7-dimethoxy-xanthone and 3,7,8-trimethoxy-1-hydroxy-xanthon present in 

roots of Andrographis paniculata showed anti-malarial activity against 

Plasmodium falciparum and Plasmodium berghei [63]. Nowadays, 

Plasmodium falciparum acquires resistance against some of the commonly 

used anti-malarial drugs like mefloquine, chloroquine, mepacrine, 

primaquine, sulphadoxine, pyrimethamine [64]. Dua et al. [65] studied that 

(4μg) of 1, 2-dihydroxy-6,8-dimethoxy-xanthane obtained from A. 

paniculata showed anti-plasmodial activity against P. falciparum. The 

methanolic extract of A. paniculata was used to reduce the multiplication of 

P. falciparum [66]. The anti-malarial activity was observed against 
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Plasmodium berghei and P. falciparum due to the presence of antioxidant 

enzyme in the former and xanthones in the latter having potential for 

reactivation of superoxide dismutase in A. paniculata [67]. Goel et al. [68] have 

examined antiprotozoal activity against Trypanosoma brucei, Trypanosoma 

cruzi and Leishmania infantum from xanthones extracted from the roots of A. 

paniculata and did not found any promising effect up to pharmacological 

significance. It has been reported that andrographolide and 5-hydroxy-7, 8-

dimethoxy flavones showed antimalarial activity against Plasmodium 

berghei and demonstrated that andrographolide (53.9±3.1%) showed better 

inhibition than 5-hydroxy-7, 8-dimethoxy flavones (15.4±2.9%) [69]. Due to 

reactivation of one of the key antioxidant enzyme superoxide dismutase, it 

has been reported that P. berghei the causative agent of malaria was 

inhibited by A. paniculata extract [70]. Studies suggested that A. paniculata 

showed antimalarial activity against P. falciparum [71]. A. paniculata along 

with Goniothalamus scortechinii and Aralidium pinnatifidum showed anti-

malarial activity against P. falciparum as evaluated by lactate dehydrogenase 

assay whereas all the extracts exhibited the growth inhibitory action against 

malaria parasite [72]. Xanthones isolated from the roots of A. paniculata 

showed anti-malarial activity [73] and antiprotozoal activity against T. brucei, 

T. cruzi and Leishmania infantum [74]. 

7.3 Antioxidant activity 

Free radicals are harmful for cells as they disturb the major metabolic 

pathways and damage cells and tissues. Antioxidant property of plant is 

attributed by high content of flavonoid and phenol. Andrographolide reduces 

the neutrophil count in rat by inducing the ROS production [23]. The aqueous, 

methanolic and ethanolic extract of Andrographis paniculata was reported as 

having antioxidant property [75]. The hydroxyl radical scavenging activity is 

more effective in the leaf extract of A. paniculata [76]. It has been reported 

that the aqueous extract of A. paniculata enhance the activities of catalase, 

superoxide dismutase and glutathione S-transferase enzymes and reduces 

lactate dehydrogenase enzyme activity [77]. A. paniculata extract act as 

antioxidant and are able to remove free radicals and prevent cell damages 

and stress responsible for many degenerative disorders [78]. The antioxidant 

activity in A. paniculata was found effective in reactivation of enzyme 

superoxide dismutase and its activity was examined by DPPH radical 

scavenging assay and confirmed by total reducing capacity [79]. 
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7.4 Anti-inflammatory activity 

In folk medicine Andrographis paniculata bioactive components e.g. 

andrographolide, neoandrographolide, deoxyandrographolide were used 

reduce inflammation. Andrographolide prevents the production of oxygen 

radical by human neutrophils and inhibits COX-2 expression in human 

fibroblast cells [80]. The andrographolide and its derivatives showed anti-

inflammatory effects against dimethylbenzene-induced ear edema due to 

inhibition of NO and PGE2 production in mice [81]. The active components 

of A. paniculata e.g. andrographolide, neoandrographolide, deoxy-

andrographolide were used for lowering inflammation in folk medicine [82]. 

Andrographolide have anti-inflammatory activity, it inhibits the neutrophil 

adhesion or transmigration reaction through suppression of Mac-1 up 

regulation [83]. In mice the crude extract of plant and andrographolide can 

induce cell differentiation in myeloid leukemia cell [84]. The compound 

andrographolide possess an anti-inflammatory activity and it induces the 

expression of nitric oxide synthesis by inhibiting the protein synthesis 

activity [85]. It has been reported that in rats the chloroform extract of A. 

paniculata stem showed anti-inflammatory activity in hind paw oedemic 

model for acute inflammation [86]. Concentration dependent anti-

inflammatory activity was recorded for diterpene lactones, 

neoandrographolide the isolated compounds from the methanol extract of A. 

paniculata [87]. It has been reported that in vitro and in vivo anti-

inflammatory effects of andrographolide, where the release of inflammatory 

cytokines was inhibited by andrographolide [88]. Andrographolide is used as 

an alternative medicine in the treatment of autoimmune disease as it exhibits 

anti-inflammatory effects [89]. Neoandrographolide showed in vivo and in 

vitro anti-inflammatory activities where administration of dimethyl benzene 

in mice showed significant reduction of ear edema [90]. 

7.5 Anti-cancer activity 

Cancer is also treated by herbal medicinal plants. The cell growth is 

inhibited by andrographolide and the EGFR (epidermal growth factor 

receptor) and TfR (transferring receptor) are also affected by 

andrographolide. Andrographolide possess anticancer activity [91]. IL-6 

played a key role in inflammatory response which results in activation of 

androgen receptor, growth and differentiation of cell and development of 

prostate cancer. The diterpene lactone, andrographolide isolated from 

Andrographis paniculata is used to inhibit expression of IL-6 and 

suppression of signals mediated by IL-6 [92]. The andrographolide increases 

the expression of CYP1A1 mRNA [93]. 
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7.6 Hypoglycemic activity 

It has been reported that in rabbits the aqueous extract of Andrographis 

paniculata is helpful in lowering hyperglycemia after glucose administration 

in which the absorption of glucose was inhibited by A. paniculata [94]. 

Investigation showed that the aqueous extract of A. paniculata was effective 

in lowering hyperglycemia in rats [95]. The aqueous extract of A. paniculata 

showed antidiabetic activity [94, 96]. The ethanol leaf extract having capacity 

to lower hyperglycemia along with oxidative stress and also concluded that 

andrographolide is active compound to lower down sugar level [96]. It has 

been also investigated that the diabetes mellitus induced by streptozotocin 

gets lowered by the oral intake of A. paniculata [97]. Wibudi et al. [98] have 

also confirmed antidiabetic property of the plant. 

7.7 Anti-HIV activity 

The anti-HIV activity was found in crude extract of Andrographis 

paniculata in H9 cell line [99]. It has been reported that anti-HIV activity is 

exhibited by seven compounds isolated from methanol and hexane extract of 

A. paniculata i.e. andrographolide, andrograpanin, bis-andrographolide, 14-

deoxy-11, 12-didehydro-andrographolide, 5-hydroxy-7,8-dimethoxy-

flavone,5-hydroxy-7,8-dimethoxyflavonone,14-deoxyandrographolide [100]. 

In a clinical trial it has been investigated that in 13 HIV patients the cell 

cycle regulation in HIV1 infected individuals was inhibited by 

andrographolide by raising the level of (CD4+) lymphocyte [101]. 

7.8 Hepatoprotective activity 

Andrographolide exhibits hepatoprotective activity. It has been 

investigated that the liver damages induced by carbon tetrachloride in rats 

and mice were treated by andrographolide extracted from leaf of 

Andrographis paniculata and found positive result [102]. Among 26 different 

formulations, A. paniculata was one of them used in ayurvedic medicine for 

treatment of liver disorders. The hepatoprotective activity was observed in 

mice when treated with tert-butyl hydroperoxide or carbon tetra chloride103. 

The diterpenoids and andrographolide showed efficient choleretic potential 

for treating liver disorders in rats such as hepatitis and also damages induced 

by carbon tetrachloride, galactosamine and paracetamol [102, 104]. 

7.9 Anti-pyretic activity 

In folk medicine Andrographis paniculata is used for lowering body 

temperature in many Asian countries. The aqueous extract of A. paniculata 

was used for reducing the body temperature and elongation of 
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pentobarbitone-induced sleeping time [105]. It has been reported that ethanol 

extract of A. paniculata (2.5gm) showed antipyretic effects on rabbits which 

was as effective as (300mg/kg) aspirin [106]. In China, it has been investigated 

that the active ingredients such as andrographolide, dehydroandrographolide, 

neo-andrographolide are useful to lower the body temperature in rats by 

inhibiting the activity of fever inducing agents like hemolytic Streptococcus, 

Pneumococcus, and 2,4 dinitrophenol [107]. 

7.10 Cardiovascular activity 

The plant is widely recommended in cardiovascular therapy in many 

parts of world. The extract of Andrographis paniculata was used for 

dissolving blood clots by promoting the activation of fibrinolysis [107]. The 

cardiovascular activity was studied in anaesthetized rats in which the arterial 

pressure and heart rate was reduced by 14-deoxyandrographolide and 14-

deoxy-11, 12-didehydroandrographolide [108]. The crude extract of A. 

paniculata was used for lowering the risk of damage to the heart muscle 

after myocardial infarction in rabbits in which the nitric oxide label is 

maintained by the plant and found effective in protecting endothelial 

functions [109]. Observation showed that in human the platelet activating 

factor (PAF) and eicosanoids are the main inflammatory mediators and the 

platelet activating factor is inhibited by andrographolide [110]. The clinical 

studies on rats showed anti-hyperglycemic effect of andrographolide in 

streptozotocin-induced diabetic rats [111]. 

7.11 Psycho-pharmacological activity 

The clinical and pharmacological study demonstrated that the aqueous 

extract of Andrographis paniculata act as depressant in central nervous 

system and showed motor in-coordination and muscle relaxant activity [112]. 

It has been reported that the plant extract of A. paniculata showed positive 

impact for protection of neurodegeneration [113]. 

7.12 Upper respiratory infections 

Several authors have reported positive response of extract of 

Andrographis paniculata in upper respiratory tract infections [114, 115]. In 

China, it has been observed that the oral administration of andrographolide 

showed effective results against respiratory infection. During common cold 

A. paniculata reduces the body temperature along with respiratory tract 

infection [116]. 

7.13 Anti-venom activity 

Andrographis paniculata possess anti-venom activities and have been 

also reported from different parts of the world. It has been reported that 10 
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patients of viper bite were cured by taking the formulations of A. paniculata 
[117]. The methanol extract of A. paniculata showed potent venom reducing 

activity of Daboia russelli [118]. The tribal peoples of Raigarh district of 

Chhattisgarh are using the plant extract for the treatment of snake bite [119]. It 

has been studied that at dose quantity of 2g/kg bw A. paniculata showed 

anti-venom activity against Cobra snake [120]. The crude extract of A. 

paniculata at the dose quantity of 1g/kg bw possess anti-scorpion venom 

activity [121]. 

7.14 Effects on reproductive system 

It has been reported that in pregnant mice abortion is induced by 

administration of Andrographis paniculata in addition, it was also found that 

in humans the placental chorionic trophoblastic cells were suppressed by the 

activity of this herb [122]. Clinical studies on pregnant female mice showed 

failure when treated with A. paniculata mixed food during mating period 

with normal male mice [123]. In male albino mice spermatogenesis was 

inhibited by dried leaf powder of A. paniculata and andrographolide and 

several changes were observed in seminiferous tubules, epididymis, seminal 

vesicle, leydig cells, and ventral prostate and coagulating glands have been 

reported degenerative in nature. Thus it was confirmed that the compound 

andrographolide can act as male contraceptive [124]. A. paniculata showed 

antifertility as well as pregnancy terminating activity [125].  

7.15 Contradictions  

The plant was classified as class2b “herb not to be taken during 

pregnancy” according to botanical safety handbook [126]. The extract of 

Andrographis paniculata in higher quantity causes adverse health problems 

like headache, gastric discomfort vomiting anaphylactic effects and by 

reducing the blood clotting activity, platelet aggregation it induces severe 

bleeding and bruising activity [127]. Andrographolide causes loss of appetite, 

gastric problems, and nausea on overdosing of crude extract [128]. 

8. Conclusion 

Andrographis paniculata is a wonder plant with wide range of 

pharmacological properties. The plant is well known for its ethnomedicinal 

claims and used for treatment of various diseases such as liver toxicity, 

cardiovascular disease abdominal problems, central nervous system, snake 

bites, cancer, HIV, respiratory infection, viral infection, fever, diarrhea, 

common cold, bacterial infections etc. The plant is not toxic but overdosing 

may cause critical health problems. Besides its wider pharmaceutical uses 

the drug is recommended unsafe during pregnancy. As A. paniculata is used 
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for medicinal purpose for long time in acute and chronic diseases, it should 

be therapeutically safe for clinical purpose. So on the basis of present text it 

is essential to find out other entire group of phytocompounds and to evaluate 

their pharmacokinetics and pharmacodynamics for wider application. 
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