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Abstract  

Andrographolide is a main chemical constituent of Andrographis paniculata that having 

medicinal and pharmacological properties for various diseases. In this present work, we study 

their multiple pharmacological properties - antimicrobial, anticancer, antifertility, anti-

inflammatory and antidiabetic activities. Andrographolide is an intriguing pharmacophore 

that has potential to be developed as a chemotherapeutic drug for the treatment of cancer. 

This suggests, it has anticancer and immunomodulatory properties. In order to understand the 

Andrographis paniculata plant as a multifunctional medicinal agent, we have investigated the 

several aspects of the plant and collated its extensive pharmacological properties with their 

applications in this review. The plant is widely cultivated in many parts of the world, and as 

more and more evidence of its numerous therapeutic applications suggesting the plant has 

dominant significance as a medicinal plant. Further, Andrographolide is an extremely bitter 

substance, so this is referred the “King of Bitters”. Moreover, leaves and roots of 

Andrographis paniculata contain a labdane diterpenoid called andrographolide, which has 

anti-HIV, anti-inflammatory, and anti-cancer activities. It performs functions as a metabolite, 

analgesic, anti-HIV, and antineoplastic medication. It is a labdane diterpenoid, a labdane 

alcohol, a primary alcohol, a secondary alcohol, a carbocyclic molecule, and a gamma-

lactone. 

Keywords: Andrographis paniculata, andrographolide, neoandrographolide, hepatoprotective, 

anticancer, antitumor, anti-inflammatory, medicinal plant. 

1. Introduction 

The annual herb Andrographis paniculata is a member of the Acanthaceae family. The 

bioactive compound andrographolide is typically regarded as being vital to the plant A. 

paniculata. It has drawn interest from the scientific and medical communities for its 

therapeutic properties, which have been well known since ancient times. This review 

provides an overview of the molecule andrographolide molecular, clinical, and in vitro 

studies as well as its mode of action. When it mixed with other boosting substances, 

andrographolide provides a number of health advantages. Andrographolide has demonstrated 

its medicinal potential through indirectly interacting with small molecules and various 

enzymes, as well as by directly influencing genes. The pharmacological activity of 

andrographolide and its analogues is compiled and consolidated in this review, which also 

identifies the gaps that have prevented its adoption in medicinal research. [1] 
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AP is an annual herbaceous plant that grows upright to a height of 30 to 110 cm in wet, and 

shaded areas. Its stem is abruptly quadrangular, heavily branched, and delicate in texture. 

Simple, opposite, lanceolate, glabrous leaves with a sharp, entire, or slightly undulating edge. 

Upper leaves are frequently bractiform and have a short petiole. The plant's inflorescence is 

described as plain, terminal, and axillary in panicle, measuring 10–30 mm long; the bract is 

tiny; and the pedicel is short. The flowers have the following botanical characteristics: a 5-

particle, small, linear calyx; a narrow, about 6 mm long corolla tube; a limb longer than the 

tube, bilabiate; an upper lip that is broadly cuneate, 3-lobed, and white with violet markings; 

two stamens that are inserted in the throat and protrude far; and an anther.  

Plant morphology: A. paniculata is an annual herb with several branches that is upright and 

has an exceptionally bitter flavour. It has glabrous leaves, grows to a height of 30 to 110 cm 

in wet, shady areas, and produces white flowers with rose-purple dots on the petals. The stem 

is dark green, 0.4-1.0 m tall, and 2–6 mm in diameter. Leaves are glabrous, up to 8.0 cm long 

and 2.6 cm wide, lanceolate, and pinnate; flowers are small and solitary, with hairy corollas 

in laxly spreading axillary and terminal racemes or icles; capsules are linear-oblong, acute at 

both ends, and measure 1.9-0.3 cm; seeds are numerous, subquadrate, and yellowish brown. 

The plant's capsule is upright, linear-oblong, compressed, longitudinally grooved on broad 

sides, sharp at both ends, and thinly glandular-haired. It is 1-2 cm long and 2-5 mm wide. 

Seeds are sub quadrate and very tiny. [2-6] The Andrographis paniculata plant produces 

andrographolide, a labdane diterpenoid with a wide range of medicinal uses, including anti-

inflammatory and anti-platelet aggregation effects as well as putative antineoplastic 

characteristics. There are numerous suggested mechanisms of action for andrographolide 

because it has a variety of therapeutic effects. 

2. Authoritative/ Taxonomical Classification 

The kingdom of plants:  Plantae 

The subkingdom:   Tracheobionta, of vascular plants 

Super division:   Spermatophyta, of seed plants 

Group:     Angiosperms  

Class:      Dicotyledonae 

Subclass:    Gamopetalae,  

Series:     Bicarpellatae  

Order:     Personales 

Tribe:     Justicieae 

Family:    Acanthaceae 

Genus:    Andrographis 

Species:    paniculata 
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Fig. No. 1 Andrographis paniculata plant and its flower part 

 

Structure of Andrographolide 

IUPAC name 3-[2-[Decahydro-6-hydroxy-5-(hydroxymethyl)-5,8a-dimethyl-2-methylene-1-

napthalenyl]ethylidene]dihydro-4-hydroxy-2(3H)-furanone 

3. Pharmacological Aspects of Andrographolide: 

Andrographis paniculata (Burn.f) Nees (family Acanthaceae) is a well-known medicinal plant in 

traditional Asian medicine that has been used for ages to treat infectious disorders and the fevers that 

cure them. It is also well-known as a popular detoxifier, a carminative, and a tonic for liver and 

digestive issues [7]. It is commonly cultivated throughout Southeast Asia, including Malaysia, 

despite being indigenous to India and Sri Lanka. A. paniculata's pharmacological activities, 

including its anti-inflammatory, anticancer, immunomodulation, anti-HIV, antibacterial, 

antispasmodic, antidiabetic, anticarcinogenic, antipyretic, hepatoprotective, anti-infective, and 

antioxidant effects, have been the subject of numerous scientific reports [8-11]. Kan Jang, a 

Traditional Chinese Medicine (TCM) formula, is promoted as herbal treatment for respiratory issues 

and the common cold in China. Among the several uses for ethno medicine. 
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Andrographis paniculata has been extensively studied, particularly with much focus "AP's" 

pharmacological composition, safety, efficacy, and mechanisms of action during the second half of 

the 20th century [12-16] 

 Abortifacient (may cause pregnancy to end; although Ayurvedic tradition permits it to be used 

for a brief period during pregnancy, all women are urged to avoid its usage as a precaution). 

Andrographis is remarkably non-toxic in practically all other aspects. 

(hot: in this instance, mildly skin-ruffling) 

 Analgesic (pain reliever) decreases inflammation and capillary exudation; this activity is likely 

mediated in part by adrenal function. 

 Antibacterial (reduces bacterial activity; andrographis appears to have poor direct antibacterial 

action, but it has a notably favourable effect in lowering diarrhoea and bacterial illness 

symptoms.) 

 Antiperiodic (fights off periodic/episodic illnesses like malaria) 

 Antipyretic (fever reducer; used to treat both human and animal fever brought on by 

poisons or various illnesses) 

 Thrombolytic (blood clot preventative) 

 Viricides (inhibits viral activity) Cancer-fighting (fights, even kills, cancer cells) 

 Heart-healthy (protects heart muscles) 

 Coughing (alters the properties and flow of bile) 

 Depurative (purges and cleanses the body, especially the blood) 

 The digestive (promotes digestion) 

 Expectorant (helps the respiratory system expel mucus) 

 Hepatoprotective (guards the gallbladder and liver) 

 Low blood sugar (blood sugar reducer) 

 Immune Enhancement (boosts CD4 + and T lymphocyte numbers, suppresses HIV-1 

replication, and promotes white cell phagocytosis) 

 Diuretic (aids bowel elimination) 

 Sedative (calming plant; less effective than commonly used herbal sedatives as valerian 

root, hops, skullcap, etc.) 

 Antithrombotic (blood clot buster) 

4. Antioxidant Properties of Andrographolide: 

The antioxidant properties of A. paniculata and its components have been documented in 

numerous research [17-18]. According to Verma and Vinayak the aqueous extract of A. 

paniculata considerably increased the activities of antioxidant defence enzymes such 

glutathione -S-transferase, catalase, and superoxide dismutase while lowering glutathione 

level [19]. Andrographolide contributes to antioxidant defences [20-21]. It acts directly by 

neutralizing free radicals. Also, it interferes indirectly by protecting mitochondrial integrity, 

inhibiting pro-oxidant enzymes, and/or activating antioxidant enzymes. Antioxidants are just 

one of the many active components found in medicinal herbs. The use of natural antioxidants 

in the treatment of numerous diseases brought on by oxidative stress is of interest. 

Additionally, Andrographis paniculata has a long history of usage in Asian traditional 

medicine. Numerous studies have demonstrated that andrographolide, the primary bioactive 

component, has protective benefits against oxidative stress, particularly through Nrf2 
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activation. This review aimed to compile a wide range of papers concentrating on the 

antioxidant activity of andrographolide in order to understand the many processes involved. 

There are a number of possible processes that could account for andrographolide's 

antioxidant action. Both direct and indirect mechanisms [22] are possible. By defending 

mitochondria or by inhibiting particular ROS-producing enzymes, andrographolide can stop 

the generation of free radicals. It may also become active. 

5. Pharmacological Activity of Andrographolide:  

 
Since ancient times, South East Asia has employed andrographolide, the main labdane 

diterpene component of Andrographis paniculata (family Acanthaceae), extensively in 

traditional medicine. There is evidence that the plant's extracts and ingredients have a variety 

of biological properties of therapeutic value, including hepatoprotective, antimalarial, 

antibacterial, anti-inflammatory, antithrombotic, immunological stimulant, and anticancer 

properties. The literature contains reports on the synthesis of andrographolide derivatives for 

altering biological functions. 

6. Study about Antimicrobial Activities:  

Antimicrobial medications have had a profound impact on humanity's fate as well as how 

infections are treated. Because of significant advancements in antimicrobial treatment, it has 

been speculated that infectious diseases may soon become extinct. In actuality, though, newly 

and emerging infectious illnesses have shown that infections are responding. Infections with 

drug-resistant organisms pose a pressing but difficult to understand challenge in clinical 

practise. If an inappropriate antimicrobial agent is chosen over the management of a drug-

resistant microbial illness, the therapy may not be effective and may even worsen the 



An Overview on Chemical Aspects and Potential Health Benefits of Andrographolide                       Section: Research Paper 

 

8434 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8429– 8438 

prognosis. It has been shown that A. paniculata and andrographolide showed strong 

antibacterial action against a variety of microorganisms. [23]  

7. Study about Cardiovascular Activities:  

A. paniculata has shown to enhance the time it takes for blood to clot; as a result, pre- and 

postoperative applications of the extract of A. paniculata greatly reduce blood vessel 

constriction and the danger of blood vessels shutting later on following angioplasty 

procedures [24]. Animal models have been employed in a number of research to examine the 

effects of aqueous extracts and the active ingredients in A. paniculata, both prior to and 

during an experimental myocardial infarction. Due to the plant's ability to relax the smooth 

muscles in blood vessel walls and stop the blood vessels from constricting and limiting blood 

flow to the brain, heart, and other organs, an extract of the plant had antihypertensive effects 

[25].  

8. Study about Anticancer Activities: 

It is known that natural ingredients can be used as source for medicines that cure a variety of 

human conditions, including cancer. Many natural medications made from plants include 

vincristine, irinotecan, etoposide, and paclitaxel [26]. Despite the fact that many medications 

of natural origin have been discovered, it is still required to look for novel anticancer agents 

in order to produce drugs that are less toxic and more effective as well as to enhance their 

diversity and availability. When choosing plants to treat cancer, samples with 

pharmacological applications should be taken into consideration because many illnesses 

reflect disease states relevant to cancer or cancer-like symptoms [27]. Both KB (human 

epidermoid leukaemia) and P388 (lymphocytic leukaemia) cells were highly toxic to by 

andrographolide [28]. Andrographolide was one of the diterpenoid lactones that was isolated 

from the A. paniculata ethyl acetate fraction and demonstrated potent anticancer activity by 

inducing cell differentiation in mice myeloid leukaemia cells [29]. Leukaemia, breast cancer, 

lung cancer, and melanoma cells were among the cell lines that andrographolide was reported 

to inhibit [30]. Additionally, this substance inhibits the advancement of the cell cycle, which 

has considerable anticancer action against human colorectal carcinoma LoVo cells [31]. 

9. Study about Anti-Inflammatory Activities: 

The annual herb Andrographis paniculata is a member of the Acanthaceae family. The 

bioactive compound andrographolide is typically regarded as being vital to the plant A. 

paniculata. It has drawn interest from the scientific and medical communities for its 

therapeutic properties, which have been well known since ancient times. This review 

provides an overview of the molecule andrographolide molecular, clinical, and in vitro 

studies as well as its mode of action. When mixed with other boosting substances, 

andrographolide provides a number of health advantages. Andrographolide has demonstrated 

its medicinal potential by directly influencing genes and indirectly interacting with small 

molecules and other enzymes. 

10. Study about Antifertility Activities: 

The antifertility effects of andrographolide are characterised by large increases in cholesterol, 

acid phosphatase, and alkaline phosphatase levels with the advent of fructose in the rat 

reproductive systems, combined with severe decreases in protein content. [32] Rats' blood 

progesterone levels in response to AP's powdered extract. However, after 4 weeks of 

andrographolide administration, mice's testosterone levels considerably increased with 
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mounting frequency. For up to 8 weeks, therapy with andrographolide (50 mg/kg) had no 

adverse effects on sperm quantity or motility. Additional research is required to confirm the 

dual effects of andrographolide and AP on both male and female sexual behaviours. It would 

be beneficial to uncover precise mechanisms through which AP and its active ingredients 

regulate fertility and have contraceptive effects. [33-38] 

11. Study about Antidiabetic Activities: 

Kalmegh's antidiabetic effective component is discovered in the aerial, leaves and fruits and 

whole plant sections. Andrographolide is the main active ingredient in Andrographis 

paniculata for diabetic complications. It is easily available in tribal region and its already 

used by villagers for antidiabetic. It is called “King of bitters”. So that its definitely reduce 

sugar percentage in body. 

12. Chemistry of Andrographolide: 

Kalmegh's therapeutically effective component is discovered in the aerial sections. 

Andrographolide is the main active ingredient in Andrographis paniculata. [39] Diterpene 

lactone is a colourless, crystalline substance that tastes harsh. Investigation of Andrographis 

paniculata revealed that it is a rich source of non-bitter compounds such as 

neoandrographolide (C26H40O8), homoandrographolide (C22H32O9), andrographosterol 

(C23H38O), andrographone (C32H64O), andrographane (C40H82O), andrographosterin, 

andrograpanin, stigmesterol, and Andrographolide [C20H30O5] (also known as 3-[2-

decahydro-6-hydroxy-5-(hydroxymethyl)-5,8-dimethyl-2-methylene-1-napthalenyl]dihydro-

4-hydroxy 2(3H)-furanone) is a colourless, crystalline bicyclic diterpenoid lactone that is 

found throughout the entire plant, but is most abundant in the leaves. Andrographolide 

appears to accumulate in organs throughout the viscera when taken orally. 

 

References:  

[1] Pallavi Agrawal, Maya S. Nair: An insight into the pharmacological and analytical 

potential of Andrographolide. Fundamental and clinical pharmacology Volume 36, 

Issue 4, August 2022. 

[2] Standard of ASEAN herbal medicine. Vol. 1. 1993. Jakarta, ASEAN Countries. 

[3]  Pharmacopoeia of the People’s Republic of China. Vol. 1 (English ed.) 1997. Beijing, 

Chemical Industry Press. 

[4] Thai herbal pharmacopoeia. Vol. 1. 1995. Bangkok, Prachachon Co. 

[5] Manual for cultivation, production and utilization of herbal medicines in primary 

[6] healthcare. Nonthaburi, Department of Medical Sciences, Ministry of Public 

Health(1990). 

[7] Okhuarobo A., Falodun J.E., Erharuyi O., Imieje V., Falodun A., Langer P. 

Harnessing the medicinal properties of Andrographis paniculata for diseases and 

beyond: A review of its phytochemistry and pharmacology. Asian Pac. J. Trop. Dis. 

2014;4:213–222. doi: 10.1016/S2222-1808(14)60509-0. [CrossRef] [Google Scholar] 

[8]  Jarukamjorn K., Nemoto N. Pharmacological Aspects of Andrographis paniculata on 

health and its major diterpenoid constituent Andrographolide. J. Health Sci. 

2008;54:340–381. doi: 10.1248/jhs.54.370. [CrossRef] [Google Scholar] 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Agrawal%2C+Pallavi
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nair%2C+Maya+S
https://doi.org/10.1016%2FS2222-1808(14)60509-0
https://scholar.google.com/scholar_lookup?journal=Asian+Pac.+J.+Trop.+Dis.&title=Harnessing+the+medicinal+properties+of+Andrographis+paniculata+for+diseases+and+beyond:+A+review+of+its+phytochemistry+and+pharmacology&author=A.+Okhuarobo&author=J.E.+Falodun&author=O.+Erharuyi&author=V.+Imieje&author=A.+Falodun&volume=4&publication_year=2014&pages=213-222&doi=10.1016/S2222-1808(14)60509-0&
https://doi.org/10.1248%2Fjhs.54.370
https://scholar.google.com/scholar_lookup?journal=J.+Health+Sci.&title=Pharmacological+Aspects+of+Andrographis+paniculata+on+health+and+its+major+diterpenoid+constituent+Andrographolide&author=K.+Jarukamjorn&author=N.+Nemoto&volume=54&publication_year=2008&pages=340-381&doi=10.1248/jhs.54.370&


An Overview on Chemical Aspects and Potential Health Benefits of Andrographolide                       Section: Research Paper 

 

8436 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8429– 8438 

[9]  Niranjan A., Tewari S.K., Lehri A. Biological activities of Kalmegh (Andrographis 

paniculata Nees) and its active principles—A review. Indian J. Nat. Prod. Resour. 

2010;1:125–135. [Google Scholar] 

[10]  Akbar S. Andrographis paniculata: A Review of Pharmacological Activities and 

Clinical Effects. Altern. Med. Rev. 2001;16:66–77. [PubMed] [Google Scholar] 

[11]  Subramanian R., Asmawi M.Z., Sadikun A. A bitter plant with a sweet future? A 

comprehensive review of an oriental medicinal plant: Andrographis paniculata. 

Phytochem. Rev. 2012;11:39–75 [CrossRef] [Google Scholar] 

[12] Siddhartha K. Mishra, Neelam S. Sangwan and Rajender S. Sangwan: Phcog Rev.: 

Plant Review Andrographis paniculata (Kalmegh): A Review Pharmacognosy 

Reviews Vol 1, Issue 2, Jul-Dec, 2007. 

[13] National Library of Medicine [PubMed] [Google Scholar] 

[14]      L. Chen, H. Jin, L. Ding, H. Zhang, X. Wang, Z. Wang, J. Li, C. Qu, Y. Wang and H.       

Zhang. On-line coupling of dynamic microwave-assisted extraction with high 

performance liquid chromatography for determination of andrographolide and 

dehydroandrographolide in Andrographis paniculata Nees. J. Chrom. A. 1140: 71–77 

(2007) 

[15] S. Gupta, M.A. Choudhry, J.N.S. Yadav, V. Srivastava and J.S. Tandon.    

Antidiarrheal activity of diterpenes of Andrographis paniculata (Kalmegh) against 

Escherichia coli enterotoxin in in vivo models. Int. J. Crude Drug Res. 28: 4:273-83 

(1990). 

[16]     L. Weibo. Prospect for study on treatment of AIDS with traditional Chinese medicine. 

J.Trad. Chinese Med. 15(1): 3-9 (1995). 

[17]    Y.H. Wang. The pharmacology and application of traditional Chinese medicine. 

Beijing: People's Health Press. 

[18]  Thanasekaran Jayakumar,
 
Cheng-Ying Hsieh,

 
Jie-Jen Lee, and Joen-Rong Sheu 

Experimental and Clinical Pharmacology of Andrographis paniculata and Its Major 

Bioactive Phytoconstituent Andrographolide, National Library of Medicine. 

[19]     Verma N, Vinayak M. Antioxidant action of Andrographis paniculata on lymphoma. 

Molecular Biology Reports. 2008;35(4):535–540. [PubMed] [Google Scholar 

[20]  Li, B.; Jiang, T.; Liu, H.; Miao, Z.; Fang, D.; Zheng, L.; Zhao, J. Andrographolide 

protects chondrocytes from oxidative stress injury by activation of the Keap1-Nrf2-

Are signaling pathway. J. Cell. Physiol. 2018, 234, 561–571. [Google Scholar] 

[CrossRef] [PubMed] 

[21]  Tan, W.S.D.; Liao, W.; Peh, H.Y.; Vila, M.; Dong, J.; Shen, H.-M.; Wong, W.S.F. 

Andrographolide simultaneously augments Nrf2 antioxidant defense and facilitates 

autophagic flux blockade in cigarette smoke-exposed human bronchial epithelial cells. 

Toxicol. Appl. Pharmacol. 2018, 360, 120–130. [Google Scholar] [CrossRef] 

[PubMed] 

[22]  Yan, H.; Huang, Z.; Bai, Q.; Sheng, Y.; Hao, Z.; Wang, Z.; Ji, L. Natural product 

andrographolide alleviated APAP-induced liver fibrosis by activating Nrf2 

antioxidant pathway. Toxicology 2018, 396–397, 1–12. [Google Scholar] [CrossRef] 

[PubMed] 

https://scholar.google.com/scholar_lookup?journal=Indian+J.+Nat.+Prod.+Resour.&title=Biological+activities+of+Kalmegh+(Andrographis+paniculata+Nees)+and+its+active+principles%E2%80%94A+review&author=A.+Niranjan&author=S.K.+Tewari&author=A.+Lehri&volume=1&publication_year=2010&pages=125-135&
https://pubmed.ncbi.nlm.nih.gov/21438648
https://scholar.google.com/scholar_lookup?journal=Altern.+Med.+Rev.&title=Andrographis+paniculata:+A+Review+of+Pharmacological+Activities+and+Clinical+Effects&author=S.+Akbar&volume=16&publication_year=2001&pages=66-77&
https://doi.org/10.1007%2Fs11101-011-9219-z
https://scholar.google.com/scholar_lookup?journal=Phytochem.+Rev.&title=A+bitter+plant+with+a+sweet+future?+A+comprehensive+review+of+an+oriental+medicinal+plant:+Andrographis+paniculata&author=R.+Subramanian&author=M.Z.+Asmawi&author=A.+Sadikun&volume=11&publication_year=2012&pages=39-75&doi=10.1007/s11101-011-9219-z&
https://pubmed.ncbi.nlm.nih.gov/21438648
https://scholar.google.com/scholar_lookup?journal=Altern.+Med.+Rev.&title=Andrographis+paniculata:+A+Review+of+Pharmacological+Activities+and+Clinical+Effects&author=S.+Akbar&volume=16&publication_year=2001&pages=66-77&
https://pubmed.ncbi.nlm.nih.gov/?term=Jayakumar%20T%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hsieh%20CY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lee%20JJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sheu%20JR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/17805989
https://scholar.google.com/scholar_lookup?journal=Molecular+Biology+Reports&title=Antioxidant+action+of+Andrographis+paniculata+on+lymphoma&author=N+Verma&author=M+Vinayak&volume=35&issue=4&publication_year=2008&pages=535-540&pmid=17805989&
https://scholar.google.com/scholar_lookup?title=Andrographolide+protects+chondrocytes+from+oxidative+stress+injury+by+activation+of+the+Keap1-Nrf2-Are+signaling+pathway&author=Li,+B.&author=Jiang,+T.&author=Liu,+H.&author=Miao,+Z.&author=Fang,+D.&author=Zheng,+L.&author=Zhao,+J.&publication_year=2018&journal=J.+Cell.+Physiol.&volume=234&pages=561%E2%80%93571&doi=10.1002/jcp.26769&pmid=30071128
https://doi.org/10.1002/jcp.26769
https://www.ncbi.nlm.nih.gov/pubmed/30071128
https://scholar.google.com/scholar_lookup?title=Andrographolide+simultaneously+augments+Nrf2+antioxidant+defense+and+facilitates+autophagic+flux+blockade+in+cigarette+smoke-exposed+human+bronchial+epithelial+cells&author=Tan,+W.S.D.&author=Liao,+W.&author=Peh,+H.Y.&author=Vila,+M.&author=Dong,+J.&author=Shen,+H.-M.&author=Wong,+W.S.F.&publication_year=2018&journal=Toxicol.+Appl.+Pharmacol.&volume=360&pages=120%E2%80%93130&doi=10.1016/j.taap.2018.10.005&pmid=30291937
https://doi.org/10.1016/j.taap.2018.10.005
https://www.ncbi.nlm.nih.gov/pubmed/30291937
https://scholar.google.com/scholar_lookup?title=Natural+product+andrographolide+alleviated+APAP-induced+liver+fibrosis+by+activating+Nrf2+antioxidant+pathway&author=Yan,+H.&author=Huang,+Z.&author=Bai,+Q.&author=Sheng,+Y.&author=Hao,+Z.&author=Wang,+Z.&author=Ji,+L.&publication_year=2018&journal=Toxicology&volume=396%E2%80%93397&pages=1%E2%80%9312&doi=10.1016/j.tox.2018.01.007&pmid=29355602
https://doi.org/10.1016/j.tox.2018.01.007
https://www.ncbi.nlm.nih.gov/pubmed/29355602


An Overview on Chemical Aspects and Potential Health Benefits of Andrographolide                       Section: Research Paper 

 

8437 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8429– 8438 

[23]  Krithika, R.; Verma, R.J.; Shrivastav, P.S. Antioxidative and cytoprotective effects of 

andrographolide against CCl4-induced hepatotoxicity in HepG2 cells. Hum. Exp. 

Toxicol. 2013, 32, 530–543. [Google Scholar] [CrossRef] 

[24]  Hu, C.; Eggler, A.L.; Mesecar, A.D.; van Breemen, R.B. Modification of keap1 

cysteine residues by sulforaphane. Chem. Res. Toxicol. 2011, 24, 515–521. [Google 

Scholar] [CrossRef] [PubMed][Green Version] 

[25]  Sulaiman, I.; Tan, K.; Mohtarrudin, N.; Lim, J.C.W.; Stanslas, J. Andrographolide 

prevented toluene diisocyanate-induced occupational asthma and aberrant airway E-

cadherin distribution via p38 MAPK-dependent Nrf2 induction. Pulm. Pharmacol. 

Ther. 2018, 53, 39–51. [Google Scholar] [CrossRef] 

[26]  Bin Zeng,Ailing Wei,Qiang Zhou,Minghao Yuan,Kelu Lei,Yushi Liu,Jiawen Song, 

Andrographolide: A review of its pharmacology, pharmacokinetics, toxicity and 

clinical trials and pharmaceutical researches. Phytotherapy Research Volume36, 

Issue1 January 2022 Pages 336-364. 

[27]  Thanasekaran Jayakumar,
 1 

Cheng-Ying Hsieh,
 2 

Jie-Jen Lee,
 1 , 3 , 4 ,*

 and Joen-Rong 

Sheu
 
: Experimental and Clinical Pharmacology of Andrographis paniculata and Its 

Major Bioactive Phytoconstituent Andrographolide. National Library of Medicine 

March 2013. [PubMed] [Google Scholar] 

[28]  Wang HW, Zhao HY, Xiang SQ. Effects of Andrographis paniculata component on 

nitric oxide, endothelin and lipid peroxidation in experimental atherosclerotic rabbits. 

Zhongguo Zhong Xi Yi Jie He Za Zhi. 1997;17(9):547–549. [PubMed] [Google 

Scholar] 

[29]  Huang LY. The effects of andrographolide on experimental blood deficiency of 

cardiac muscle. Chinese Herbal Medicine. 1987;18:26–28. [Google Scholar] 

[30]  Da Rocha AB, Lopes RM, Schwartsmann G. Natural products in anticancer therapy. 

Current Opinion in Pharmacology. 2001;1(4):364–369. [PubMed] [Google Scholar] 

[31]  Cordell GA, Beecher CWW, Pezzuto JM. Can ethnopharmacology contribute to the 

development of new anticancer drugs? Journal of Ethnopharmacology. 1991;32(1–

3):117–133. [PubMed] [Google Scholar] 

[32]  Siripong P, Kongkathip B, Preechanukool K, Picha P, Tunsuwan K, Taylor WC. 

Cytotoxic diterpenoid constituents from A. paniculata Nees leaves. Journal of 

Scientific Soceity of Thailand. 1992;18:187–194. [Google Scholar] 

[33]  Matsuda T, Kuroyanagi M, Sugiyama S, Umehara K, Ueno A, Nishi K. Cell 

differentiation-inducing diterpenes from Andrographis paniculata NEES. Chemical & 

Pharmaceutical Bulletin. 1994;42(6):1216–1225. [PubMed] [Google Scholar] 

[34]  Nanduri S, Nyavanandi VK, Thunuguntla SSR, et al. Synthesis and structure-activity 

relationships of andrographolide analogues as novel cytotoxic agents. Bioorganic & 

Medicinal Chemistry Letters. 2004;14(18):4711–4717. [PubMed] [Google Scholar] 

[35]  Shi MD, Lin HH, Lee YC, Chao JK, Lin RA, Chen JH. Inhibition of cell-cycle 

progression in human colorectal carcinoma Lovo cells by andrographolide. Chemico-

Biological Interactions. 2008;174(3):201–210. [PubMed] [Google Scholar] 

[36]  M. A. Akbarsha and P. Murugaian, “Aspects of the male reproductive toxicity/male 

antifertility property of andrographolide in albino rats: effect on the testis and the 

https://scholar.google.com/scholar_lookup?title=Antioxidative+and+cytoprotective+effects+of+andrographolide+against+CCl4-induced+hepatotoxicity+in+HepG2+cells&author=Krithika,+R.&author=Verma,+R.J.&author=Shrivastav,+P.S.&publication_year=2013&journal=Hum.+Exp.+Toxicol.&volume=32&pages=530%E2%80%93543&doi=10.1177/0960327112459530
https://doi.org/10.1177/0960327112459530
https://scholar.google.com/scholar_lookup?title=Modification+of+keap1+cysteine+residues+by+sulforaphane&author=Hu,+C.&author=Eggler,+A.L.&author=Mesecar,+A.D.&author=van+Breemen,+R.B.&publication_year=2011&journal=Chem.+Res.+Toxicol.&volume=24&pages=515%E2%80%93521&doi=10.1021/tx100389r&pmid=21391649
https://scholar.google.com/scholar_lookup?title=Modification+of+keap1+cysteine+residues+by+sulforaphane&author=Hu,+C.&author=Eggler,+A.L.&author=Mesecar,+A.D.&author=van+Breemen,+R.B.&publication_year=2011&journal=Chem.+Res.+Toxicol.&volume=24&pages=515%E2%80%93521&doi=10.1021/tx100389r&pmid=21391649
https://doi.org/10.1021/tx100389r
https://www.ncbi.nlm.nih.gov/pubmed/21391649
https://europepmc.org/articles/pmc3086360?pdf=render
https://scholar.google.com/scholar_lookup?title=Andrographolide+prevented+toluene+diisocyanate-induced+occupational+asthma+and+aberrant+airway+E-cadherin+distribution+via+p38+MAPK-dependent+Nrf2+induction&author=Sulaiman,+I.&author=Tan,+K.&author=Mohtarrudin,+N.&author=Lim,+J.C.W.&author=Stanslas,+J.&publication_year=2018&journal=Pulm.+Pharmacol.+Ther.&volume=53&pages=39%E2%80%9351&doi=10.1016/j.pupt.2018.09.008
https://doi.org/10.1016/j.pupt.2018.09.008
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Zeng%2C+Bin
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Wei%2C+Ailing
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Zhou%2C+Qiang
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Yuan%2C+Minghao
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Lei%2C+Kelu
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Liu%2C+Yushi
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Song%2C+Jiawen
https://onlinelibrary.wiley.com/toc/10991573/2022/36/1
https://onlinelibrary.wiley.com/toc/10991573/2022/36/1
https://pubmed.ncbi.nlm.nih.gov/?term=Jayakumar%20T%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hsieh%20CY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lee%20JJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sheu%20JR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sheu%20JR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/10322878
https://scholar.google.com/scholar_lookup?journal=Zhongguo+Zhong+Xi+Yi+Jie+He+Za+Zhi&title=Effects+of+Andrographis+paniculata+component+on+nitric+oxide,+endothelin+and+lipid+peroxidation+in+experimental+atherosclerotic+rabbits&author=HW+Wang&author=HY+Zhao&author=SQ+Xiang&volume=17&issue=9&publication_year=1997&pages=547-549&pmid=10322878&
https://pubmed.ncbi.nlm.nih.gov/10322878
https://scholar.google.com/scholar_lookup?journal=Zhongguo+Zhong+Xi+Yi+Jie+He+Za+Zhi&title=Effects+of+Andrographis+paniculata+component+on+nitric+oxide,+endothelin+and+lipid+peroxidation+in+experimental+atherosclerotic+rabbits&author=HW+Wang&author=HY+Zhao&author=SQ+Xiang&volume=17&issue=9&publication_year=1997&pages=547-549&pmid=10322878&
https://scholar.google.com/scholar_lookup?journal=Zhongguo+Zhong+Xi+Yi+Jie+He+Za+Zhi&title=Effects+of+Andrographis+paniculata+component+on+nitric+oxide,+endothelin+and+lipid+peroxidation+in+experimental+atherosclerotic+rabbits&author=HW+Wang&author=HY+Zhao&author=SQ+Xiang&volume=17&issue=9&publication_year=1997&pages=547-549&pmid=10322878&
https://scholar.google.com/scholar_lookup?journal=Chinese+Herbal+Medicine&title=The+effects+of+andrographolide+on+experimental+blood+deficiency+of+cardiac+muscle&author=LY+Huang&volume=18&publication_year=1987&pages=26-28&
https://pubmed.ncbi.nlm.nih.gov/11710734
https://scholar.google.com/scholar_lookup?journal=Current+Opinion+in+Pharmacology&title=Natural+products+in+anticancer+therapy&author=AB+Da+Rocha&author=RM+Lopes&author=G+Schwartsmann&volume=1&issue=4&publication_year=2001&pages=364-369&pmid=11710734&
https://pubmed.ncbi.nlm.nih.gov/1881151
https://scholar.google.com/scholar_lookup?journal=Journal+of+Ethnopharmacology&title=Can+ethnopharmacology+contribute+to+the+development+of+new+anticancer+drugs?&author=GA+Cordell&author=CWW+Beecher&author=JM+Pezzuto&volume=32&issue=1%E2%80%933&publication_year=1991&pages=117-133&pmid=1881151&
https://scholar.google.com/scholar_lookup?journal=Journal+of+Scientific+Soceity+of+Thailand&title=Cytotoxic+diterpenoid+constituents+from+A.+paniculata+Nees+leaves&author=P+Siripong&author=B+Kongkathip&author=K+Preechanukool&author=P+Picha&author=K+Tunsuwan&volume=18&publication_year=1992&pages=187-194&
https://pubmed.ncbi.nlm.nih.gov/8069972
https://scholar.google.com/scholar_lookup?journal=Chemical+&+Pharmaceutical+Bulletin&title=Cell+differentiation-inducing+diterpenes+from+Andrographis+paniculata+NEES&author=T+Matsuda&author=M+Kuroyanagi&author=S+Sugiyama&author=K+Umehara&author=A+Ueno&volume=42&issue=6&publication_year=1994&pages=1216-1225&pmid=8069972&
https://pubmed.ncbi.nlm.nih.gov/15324893
https://scholar.google.com/scholar_lookup?journal=Bioorganic+&+Medicinal+Chemistry+Letters&title=Synthesis+and+structure-activity+relationships+of+andrographolide+analogues+as+novel+cytotoxic+agents&author=S+Nanduri&author=VK+Nyavanandi&author=SSR+Thunuguntla&volume=14&issue=18&publication_year=2004&pages=4711-4717&pmid=15324893&
https://pubmed.ncbi.nlm.nih.gov/18619950
https://scholar.google.com/scholar_lookup?journal=Chemico-Biological+Interactions&title=Inhibition+of+cell-cycle+progression+in+human+colorectal+carcinoma+Lovo+cells+by+andrographolide&author=MD+Shi&author=HH+Lin&author=YC+Lee&author=JK+Chao&author=RA+Lin&volume=174&issue=3&publication_year=2008&pages=201-210&pmid=18619950&


An Overview on Chemical Aspects and Potential Health Benefits of Andrographolide                       Section: Research Paper 

 

8438 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8429– 8438 

cauda epididymidal spermatozoa,” Phytotherapy Research, vol. 14, no. 6, pp. 432–

435, 2000. View at: Publisher Site | Google Scholar 

[37]  S. Janarthanan, “Antifertility effects of andrographolide in rats,” Journal of 

Ecobiology, vol. 2, no. 4, pp. 325–329, 1990.View at: Google Scholar 

[38]   A. Panossian, A. Kochikian, E. Gabrielian et al., “Effect of Andrographis paniculata 

extract on progesterone in blood plasma of pregnant rats,” Phytomedicine, vol. 6, no. 

3, pp. 157–162, 1999.View at: Publisher Site | Google Scholar 

https://doi.org/10.1002/1099-1573(200009)14:6%3C432::AID-PTR622%3E3.0.CO;2-I
https://scholar.google.com/scholar_lookup?title=Aspects%20of%20the%20male%20reproductive%20toxicity%2Fmale%20antifertility%20property%20of%20andrographolide%20in%20albino%20rats%3A%20effect%20on%20the%20testis%20and%20the%20cauda%20epididymidal%20spermatozoa&author=M.%20A.%20Akbarsha&author=P.%20Murugaian&publication_year=2000
https://scholar.google.com/scholar_lookup?title=Antifertility%20effects%20of%20andrographolide%20in%20rats&author=S.%20Janarthanan&publication_year=1990
https://doi.org/10.1016/S0944-7113(99)80003-8
https://scholar.google.com/scholar_lookup?title=Effect%20of%20Andrographis%20paniculata%20extract%20on%20progesterone%20in%20blood%20plasma%20of%20pregnant%20rats&author=A.%20Panossian&author=A.%20Kochikian&author=E.%20Gabrielian&publication_year=1999

