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Abstract— Phytotherapy has been used traditionally to cure 

human ailments and Centella asiatica (CA) has quite 

impressive ethnomedicinal uses in Asian countries including 

the treatment of skin diseases, insomnia, stomach worms, 

dysentery and syphilis. CA extract is also a good cardiotonic 

due to presence of asiaticosides and asiaticacid in it as they 

increase the B- cell lymphoma 2/Bcl2 Associated X-protein 

(Bcl2/Bax) ratio and prevent the apoptosis of cardiomyocytes 

in vitro and in vivo. In this review, the therapeutic benefits of 

CA have been highlighted with special reference to the 

prevention and cure of cardiovascular diseases like cardiac 

hypertrophy, myocardial ischemia reperfusion injury (MIRI) 

in the patients of coronary heart disease (CHD). 
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I. INTRODUCTION 

Ethnomedicinal plants comprise an essential part of 

traditional health care system and contribute our society with 

antimicrobial, antifungal, anti-inflammatory, antioxidant and 

anticancer therapies to a significant level, producing fruitful 

results with no or less side effects as compared to allopathic 

treatment. Since the immemorial past, traditional healers of 

ethnic communities kept on their herbal practices, thus, the 

phytotherapeutic knowledge has been retained successfully 

generation after generation. 

 India is a mega-diverse country, having near about 

19,530 species of flowering plants, where both rural and 

urban people keep the treasure of ethnomedicinal knowledge 

by practicing folk therapies traditionally (Chakraborty et al., 

2022). According to Mukherjee and Moktan (2021), 705 

different communities of tribal people have been surviving 

over indigenous knowledge. However, according to WHO 

(2019), 80 % of world’s population can’t afford modern 

medicine and depends on traditional medicine for their 

primary health care needs and as the pandemic COVID-19 

severely affects the global food security, people wants to self 

medicate themselves with alternative medicines, thus, the 

consumption of wild edible plants is increasing by leaps and 

bounds (Villena-Tejada et al.,2021). In this review, we talk 

about the cardioprotective role of the herb, Centella asiatica 

(L.) Urban. 

 Centella asiatica belongs to the family Apiaceae and 

it is an important medicinal herb of Asian countries. C. 

asiatica is a perennial, aromatic, stoloniferous herb with 

orbicular- renniform leaves, umbel inflorescence and oblong-

globular fruits produced through whole flowering months of 

April- June (Tripathi et al., 2015). The plant is well known 

for skin diseases in Indian subcontinent, but, apart from that 

it is good for alleviating cardiovascular problems also. In 

these days, cardio vascular diseases (CVDs) have become the 

most serious problem for people of low and middle income 

countries and it affects the Quality of Life (QOL) greatly 

(Mounika et al., 2021). Among the different types of CVDs, 

80% of deaths are caused due to heart attack and stroke (Ray 

and Saini, 2021). Whereas, “by 2030, more than 22.2 million 

people will die annually from CVDs (Ruan et al., 2018)”. In 

this context, where the toll of deaths has been raised to 17 

million due to CVDs (Shaito et al., 2020), people should 

adopt alternative, wild edible medicinal plants with 

cardioprotective molecules and make sure of its consumption 

daily. Asiaticoside and madecassoside are the main bioactive 

constituents of CA extract. Asiatic acid is a hydrolysed 

compound of asiaticoside and due to the presence of this 

bioactive substance, CA becomes the valuable 

cardioprotective herb of nature. 

II. DISCUSSION 

A.  How the Centella asiatica is expected to combat CVDs? 

Apoptosis has a significant role in relation to the development 

of myocardial infarction, due to which the mortality rate is 

rising enormously in coronary heart disease patients 

worldwide (He et al., 2022). A damage to the mitochondrial 

electron transport chain generates reactive oxygen species 

(ROS) which further disrupts the calcium (Ca 2+ ) homeostasis 

in cardiomyocytes and a Ca 2+ overload triggers the release of 

cytochrome c from mitochondria and causes ischemia- 

reperfusion injury by inducing apoptosis (Murphy and 

Steenbergen, 2008).Calcium dependent cytosolic 

phospholipase A2 (PLA2) is known to involve in the 

production of 4-hydroxynonenal (4HNE) by the peroxidation 

of arachidonic acid (Sun et al., 2021). According to Hwang et 

al. (2020) increase in the level of myocardial 4HNE inhibited 

the regulatory enzymes of mitochondrial respiration such as 

NADH dehydrogenase, cytochrome b and c oxidases thus 

ultimately decreased the oxygen consumption and led to 

cause heart failure. 4 HNE also disrupts actin filaments, 

inducing sarcolemmal blebbing and the bursting of those 

belbs causes calcium overload in cardiomyocytes which 

shortened cardiac contractility and at an extent, it triggered 

programmed cell death also (Mali and Palaniyandi, 2013). 

The tumour suppressor protein p53 promotes apoptosis by 

inhibiting the anti-apoptotic protein B- cell lymphoma 2 

(BCL 2) and upregulating pro apoptotic factors like Bax, Bak 

and caspase 9 pathway (Daulleau et al., 2013). In the patients 

of myocardial ischemia- reperfusion injury, 4HNE reduced 

the activity of Aldehyde dehydrogenase 2 (ALDH2) (Chen et 

al., 2008), whereas, the decreased ALDH2 activity is further 

associated with AMPK activated autophagy of ethanol 

induced damage of myocardial cell (Ge et al., 2012). 

 However, C. asiatica has been experimentally 

proved to be an edible herb with cardioprotective properties. 
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Asiaticosides, isolated from the aquatic extract of C. asiatica, 

repressed the phospholipase A2 (Defillipo et al., 2012). Thus, 

the 4HNE production tends to be lowered and 

cardiomyocytes remain healthy. In case of long term cardiac 

hypertrophy, there is significant increase becomes noticeable 

in the apoptosis of cardiomyocytes. Phosphatidyl lonositol 3- 

kinase (PI3K)/ Akt signalling is very important for 

cardiomyocytes as it upregulates the BCL2 expression, which 

is an anti apoptotic factor and resists cardiomyocytes from 

undergoing an event of programmed cell death (Walkowski 

et al., 2022). According to Fujio et al. (2000), asiatic acid 

induced the expression of insulin like growth factor 1 (IGF-

1) which in turn activated the PI3K/Akt signalling pathway 

and protects heart from myocardial ischemic- 

reperfusioninjury. 

B. Asiatic acid: a triterpenoid compound with cardio 

protective activities 

Asiatic acid is a natural pentacyclic triterpenoid compound. 

In several in silico, in vitro and in vivo studies, Asiatic acid 

is shown to play multiple roles as a potent therapeutic 

molecule in the prevention and treatment of various 

physiological disorders (Nagoor Meeran et al., 2018). The 

involvement of Asiatic acid in the alleviation of cardiac 

problems is discussed below and the experimental proves of 

cardio protective roles of CA extract are mentioned in the 

following table 1. 

1) Asiatic acid blocks the activation of transforming growth 

factor β 1 (TGF-β1) and reduce cardiomyocyte apoptosis 

(Nagoor Meeran et al., 2018). 

2) According to Yi et al (2022), Asiatic acid inhibits the 

MAPK (Mitogen Activated Protein Kinase) pathway 

which in turn reduce the oxidative stress and thus, by 

stabilizing the mitochondrial membrane potential 

(MMP), it alleviates Myocardial ischemia reperfusion 

injury (MIRI) in coronary heart disease patients. 

3) Asiatic acid promotes the phosphorylation of AMP 

activated protein kinase α (AMPKα) which ultimately 

attenuates cardiac hypertrophy (Ma et al., 2016) which 

further reduces adipocyte lipolysis, that’s why Asiatic 

acid becomes an important drug target in case of type 2 

diabetes patients (Timm and Tyler, 2020). 

4) Asiatic acid may also prevent the expression of pro-

inflammatory agents like cyclooxygenase- 2, interleukin 

(IL)- 6, IL-1β and tumor necrosis factor α (TNFα) 

(Hawas et al., 2018). 

 
Fig. 1: Chemical structure of Asiatic acid. (Drawn from 

https://www.chemspider.com) 

SL 

no. 
Cardioprotective roles Reference 

1. 

Oral administration of 200 

mg/kg aqueous extract of CA 

reduce the oxidative damage of 

mitochondria and it confirms 

the cytoprotective role of CA in 

adriamycin induced myocardial 

failure and cardiotoxicity in 

rats. 

Gnanapragasam 

et al., 2007 

2. 

In N(G)-Nitro-L_arginine-

methyl (L-NAME) treated 

Sprague Dawley rats, CA 

treatment increased serum nitric 

oxide level, which is potent 

vasodilator, and thus reduce 

high blood pressure. 

Bunaim et al., 

2021 

3. 

CA extract at a dose of 500 and 

1000 mg/kg per day was shown 

to prevent the thickness of 

aortic intima media which 

ultimately caused significant 

reduction in high blood 

pressure. 

Hawas et al., 

2018 

4. 

Treatment with CA extract 

reduced the creatine kinase 

concentration and thereby 

alleviates the risk of 

hypertension. 

Kumar et al., 

2015 

5. 

Long term consumption of 

aqueous extract of CA at a dose 

of 200 mg/kg and 400 mg/kg 

could be capable of enhancing 

the level of acetylcholine, thus 

promotes vasodilatation. 

Rosdah et al., 

2019 

6. 

In course of three week 

treatment of the patients, 

suffering from post phlebetic 

syndrome, with 90 mg CA 

dosage, there was a significant 

decrease noticed in circulating 

endothelial cells thereby 

maintains vascular integrity. 

Gohil et al., 

2010 

7. 

50 and 100 mg/kg combined 

dosage of CA and Curcuma 

longa significantly reduce 

blood pressure, thus improved 

arterial elasticity. 

Hasimun et al., 

2021 

Table 1: Cardio protective roles of C. asiatica from 

experimental results 

SLNo. Partused Ethnomedicinaluses Reference 

1. 
Whole 

plant 

5g of CA powder is 

mixed with 1 cup of 

water and take it to 

remove stomach 

worms. 

Phondani 

et al., 2010 

2. Leaves 

Tea is made from 

dried leaves to get 

relief from 

hypertension. 

Shukurova 

et al., 2021 
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3. Leaves 
Leaf extract is used as 

a brain tonic. 

Chandra 

and 

Uniyal, 

2021 

4. 
Whole 

plant 

Plant powder is mixed 

with cow milk and 

take it to get relief 

from insomnia. 

Sharma et 

al., 2021 

5. 
Whole 

plant 

Plant paste is used in 

reducing chest pain. 

Singh, 

2008 

6. Leaves 

Decoction of leaves is 

used in dysentery, 

cough and cold. 

Win, 2020 

7. Leaves 

Infusion of leaves is 

used as a cardiotonic 

and braintonic. 

Ramya et 

al., 2019 

8. Leaves 

Leaf extract is used to 

treat fever, scrophula 

and syphilis. 

Bandara et 

al., 2011 

Table 2: Ethnomedicinal use of C. asiatica 

C. Others therapeutic values of C. asiatica 

Apart from the cardioprotective roles, CA has antibacterial, 

antifungal, anticancer, antioxidant, antidiabetic, wound 

healing and neuroprotective efficiency also. 

1) 95% ethanolic extract of CA showed the anti-bacterial 

activity against Bacillus cereus and Listeria 

monocytogenes (Pitinidhipat, 2015). 

2) Ethanolic and methanolic extract of Centella asiatica had 

the strong antifungal activity against Aspergillus flavus 

and Penicillium citrinum respectively (Dhiman et al., 

2016). 

3) As the level of the enzymes superoxide dismutase 

(SOD), catalase, glutathione peroxidise was increased by 

the oral administration of 50 mg/kg methanolic extract of 

CA (Jayashree et al., 2003), so definitely it have good 

antioxidant properties. 

4) The plant extract has good wound healing activity which 

was observed from the rapid collagen synthesis at the site 

of wound after the treatment with C. asiatica (Prakash et 

al., 2017). 

5) CA induced DNA damage and apoptotic cell death in 

human HepG2 cell line (Hussain et al., 2014). So the 

plant could be very useful in anticancer therapies. 

However, tyrosinase is the key enzyme for melanin 

synthesis and by the treatment with titrated extract of CA 

could reduce hyperpigmentation and skin whitening 

(Kwon et al., 2014). 

III. CONCLUSION 

The review critically explained the ethnomedicinal uses and 

almost all the therapeutic applications of CA extract, 

including its quite impressive roles in mitigation of 

cardiovascular diseases. After all, it is evident that Centella 

asiatica could be an important medicinal herb for alleviating 

hypertension (Fig: 1), and as the plant is a major source of 

asiaticosides with skin scar removing and anti-aging 

properties, it would be highly valuable in the cosmetic 

industries, as for example in the production of Cetaphil, Bio 

gotu cola etc. So, C. asiatica should be commercially 

cultivated, however, by the application of methyl jasmonate 

in the root cultures which enhanced the production of 

asiaticosides as mentioned by Kim et al., (2007). 

 
Fig. 2: Role of Centella asiatica in the alleviation of 

hypertention. 
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