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Arjuna Bark: Focus on Cardiovascular Activity 

 
Botanical Name: Terminalia arjuna 

Family:  Combretaceae 

Part Used:  Bark 

Terminalia arjuna grows as a large tree, up to 30 m in 
height, often with a buttressed trunk and horizontally-
spreading branches. The stem bark is pinkish-grey, smooth 
and flakes off in large flat pieces. It grows throughout the 
greater part of India.  

In India Arjuna is one of the most sacred trees. The leaves 
and flowers are used in religious occasions. The medicinal 
herb was named after the ancient Hindu warrior hero 
Arjuna who was a protector of his family, as the herb was 
also considered a protector.1  

Arjuna bark is a heart tonic and astringent. The major 
traditional uses in India are for heart disease, angina, a 
failing heart, palpitations, diarrhoea, dysentery and as a 
general tonic for cirrhosis. It is also noted for use in bilious 
complaints and as an antidote to poisons. Topical 
applications include wounds and acne.2-6 The traditional 
dose of Arjuna bark is 3-6 g/day of dried bark,3,7 although 
doses as low as 1 g/day of dried bark are also 
prescribed.2,8 

Constituents of Arjuna bark include triterpenes, glycosides, 
flavonoids, tannins, oligomeric proanthocyanidins and 
beta-sitosterol.9 The triterpenes are present in very small 
amounts (~1%).10 Tannins have been recorded at about 
10% of the dried bark,11 although more recent analyses, 
using other test methods suggest this amount may refer to 
the polyphenols, with the tannin content 7-fold lower. The 
majority of the polyphenols are polymerised.10,12 The 
British Pharmacopoeia 2019 requires T. arjuna stem bark 
to contain not less than 6% tannins. (The differences in 
polyphenol and tannin contents may be due to differences 
in nomenclature and/or test methods.) 

The constituents vary depending on a number of factors, 
including the part of the tree the bark is obtained from 
(trunk, branch, twig). The bark also contains a relatively 
high amount of oxalic acid: 15.5% and 18.5% for bark of 
the branch and trunk, respectively.11 

Clinical Studies 

The use of Terminalia arjuna bark powder for heart 
disease is recorded in the classical Ayurvedic literature (~ 
1200 B.C.). In the 1700s, it was advised for "burning of the 
chest" and "relief of pain caused by heart". Of the five 
clinical studies published between 1919 and 1973, which 
were most likely uncontrolled or observational, that 
administered Arjuna bark in a range of serious heart 
complaints (mainly congestive heart failure), only two 
found beneficial effects. Administration of bark decoction 
was more useful in hypertensive heart disease than in 
congestive heart failure.13 General well-being improved in 
patients with stable ischaemic heart disease after 
prolonged treatment with alcoholic decoction of bark.13 
(The dose, however was high (20 g/day).9) In 1988, 
T. arjuna bark administered as a powder to patients with 
stable angina reduced the intensity and frequency of 
angina. It was also noted to be useful in cases of ischaemic 
heart disease associated with rhythm disturbances, 
particularly premature beats.13  

More clinical studies were undertaken in the 1990s and 
beyond, although the details are not readily available. 
Many of these trials used undefined extracts and the 
methodological quality was generally low. Refer to Table 1 
for some clinical studies that administered known doses of 
dried bark. The information is obtained from reviews,14-16 
with information supplemented from the published 
articles17,18 and abstract.19
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Trial Details Dosage Results Ref 
CAD (stable angina; 
n = 25), uncontrolled; 
antianginal drugs taken 

1 g/day, bark 
powder, for  
3 months 

• significant improvement in LVEF 
• improved response to treadmill test was observed in 6 patients in addition 

to improvement in exercise tolerance, reduced frequency of anginal 
attacks and use of sublingual nitrates 

15,16 

CAD (stable angina 
(n = 15), unstable angina 
(n = 5)), uncontrolled; 
anti-ischaemic drugs taken 

1.5 g/day, bark 
powder, for  
3 months 

• in patients with stable angina: significantly reduced frequency of angina 
episodes; decrease in use of rescue medication; significantly reduced 
systolic blood pressure and BMI; slight increase in HDL 

• no adverse effects on liver or kidney functions 

14,15,
19 

postmyocardial infarction 
angina (n = 10), ischaemic 
cardiomyopathy (n = 2), 
RCT;* anti-ischaemic drugs 
taken 

1.5 g/day, stem 
bark powder, for  
3 months 

• significantly improved LVEF compared to the changes in the control group, 
although the LVEF was significantly lower at baseline in the herb-treated 
group 

• significantly greater reduction in left ventricular mass compared to the 
changes in the control group 

• significant, modest reduction in systolic blood pressure for the herb group 
compared to baseline 

• no changes observed in the lipid profile or BMI 
• both ischaemic cardiomyopathy patients showed significant symptomatic 

relief in coronary heart failure (from NYHA class III to class I) 
• constipation and mild headache were noted in the herb-treated group 

although no adverse effects on liver, kidney or haematological parameters 

17 

ischaemic mitral 
regurgitation, following 
acute myocardial infarction 
(n = 40), PCT; anti-
ischaemic drugs taken 

1.5 g/day, stem 
bark powder, for  
3 months 

• treatment with Arjuna lead to significant improvements from baseline at 
one month and 3 months for IMR and diastolic function, and reduced 
frequency of angina which was maintained at 3 months 

• results for placebo group not reported 
• mild gastritis was noted as a side effect 

18 

Table 1. Some clinical studies in cardiovascular disease that administered known doses of dried Arjuna bark. 
Abbreviations: BMI: body mass index; CAD: coronary artery disease; HDL: high-density lipoprotein; IMR: ischaemic mitral regurgitation; LVEF: left ventricular 
ejection fraction; NYHA: New York Heart Association (functional classification for heart failure); PCT: placebo-controlled trial; RCT: randomised controlled trial 
Note: * control group consisted of 12 matched patients with postmyocardial infarction angina 

 
 

A more recent clinical trial that administered Terminalia 
arjuna bark (arjuna chhal) within the normal therapeutic 
range, namely 3 g of powder mixed in 250 mL of milk, 
heated until boiling and taken twice a day, has been 
published. Patients with coronary artery disease completed 
the Arjuna treatment for one month, and were compared 
to a control group. The baseline mean platelet count was 
at or just over the high end of the normal range. All 
patients were receiving conventional treatment. No 
information was provided about diet or exercise levels.20,21 

• In those receiving Arjuna, systolic blood pressure, 
pulse rate and platelet count significantly decreased 
from baseline values. No significant changes occurred 
in the control group. Diastolic blood pressure was 
significantly decreased for both groups of patients. 

• In those receiving Arjuna, serum levels of total 
cholesterol, triglycerides, LDL-cholesterol and HDL-
cholesterol significantly improved from baseline 
values. No significant changes occurred in the control 
group for these parameters. In both groups VLDL-
cholesterol levels were significantly decreased. 

A randomised, double-blind, placebo-controlled trial found 
treatment with Arjuna extract for 12 weeks did not 
improve left ventricular ejection fraction (LVEF) in patients 
with chronic heart failure (NYHA class II) who were 

receiving standard drug therapy. One hundred patients 
completed the trial. Secondary outcome measures were 
not changed either, with the exception of preservation of 
red blood cell catalase activity. The authors propose 
several reasons for the lack of effect, including differences 
in the medications taken by the two groups (offsetting the 
potential benefit of Arjuna) and an inadequate treatment 
period. Safety parameters did not differ within or between 
the groups throughout the study. A post-hoc analysis was 
performed on a subgroup – patients who improved. There 
were significantly greater percentage increases in several 
parameters for patients taking Arjuna compared to those 
on placebo: distance covered in the 6-minute walk test, 
other measures of antioxidant activity (red blood cell 
superoxidase dismutase and glutathione), the symptom 
severity and symptom stability domains of quality of life 
(Kansas City Cardiomyopathy Questionnaire). The aqueous 
extract provided a daily dose equivalent to 30 g of dried 
stem bark.22  

A number of trials have been conducted using Arjuna 
concentrated extracts (1-1.5 g/day) in which the dried 
herb equivalent is not defined. Refer to Table 2 for a 
summary of the results. 
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Patient & Trial Details  Results Ref 
stable coronary artery disease 
(n = 100), RCT; cardiac drugs 
taken*  

• significantly improved lipid profile and significantly reduced inflammatory markers (IL-6, IL-
18, TNF-alpha, hs-CRP) at 6 months, compared to the placebo group; fewer parameters 
were improved at 3 months† 

• oxLDL was not improved 
• no major adverse cardiac or cerebrovascular events or adverse effects on liver and kidney 

function were observed 

23 

dilated cardiomyopathy (NYHA II, 
III; n = 93), observational, 
retrospective;‡ standard drugs 
taken by some patients 

• best results occurred for those receiving Arjuna in addition to standard drugs: significant 
improvement in left ventricular parameters from baseline, reduced hospitalisations, 
improvement in functional class (16.1% went from NYHA class III to II) 

• those treated with only Arjuna were generally worse off than the standard drug  
treatment group 

• in those with substantial diastolic dysfunction, the improvement was greater in some 
parameters for the combination group 

24 

chronic stable angina (NYHA II-III; 
n = 58 men), RDBPCX;§ standard 
drugs taken^ 

• 96% of patients experienced improved effort tolerance with relief in angina and 
significantly decreased need to use angina medication (IDSN or ISMN) while taking Arjuna 

• improvement in at least one NYHA class occurred in over half the patients treated with 
Arjuna 

• treadmill test parameters showed significant improvement in the majority of patients 
during treatment with Arjuna compared to placebo, and was comparable to the benefits 
observed with ISMN therapy 

• adverse symptoms were mild and not statistically different during the treatment periods 

25 

severe refractory heart failure 
(NYHA IV; n = 12), phase I: 
DBPCX, phase II: unc;ψ standard 
drugs taken 

Phase I 
• Arjuna significantly improved signs and symptoms of heart failure, NYHA class, left 

ventricular volumes and ejection fraction 
Phase II 
• continued improvement in signs and symptoms, effort tolerance, NYHA class and quality of 

life 
• no adverse effect on kidney function, lipids, glucose tolerance or uric acid levels 

26 

chronic smokers, RDBPCX;# 
(n = 18 men) 

• Arjuna, but not placebo, reversed the smoking-related endothelial dysfunction (by 
significantly increasing endothelial-dependent flow-mediated dilation) 

27 

Table 2. Some clinical studies in cardiovascular disease that administered concentrated extract of Arjuna bark. 
Abbreviations: DBPCX: randomised, double-blind, placebo-controlled, crossover trial; hs-CRP: high-sensitivity C-reactive protein; IL-6: interleukin-6; IL-18: 
interleukin-18; ISDN: isosorbide dinitrate; ISMN: isosorbide mononitrate; oxLDL: oxidised low-density lipoprotein; RCT: randomised controlled trial; RDBPCX: 
randomised, double-blind, placebo-controlled, crossover trial; TNF-alpha: tumour necrosis factor-alpha; unc: uncontrolled study 
Notes: * Despite use of drugs (aspirin, statins, diuretics, anticoagulants) the patients were hypertriglyceridaemic and had significantly elevated levels of 
inflammatory markers such as IL-6, IL-18, TNF-alpha, hs-CRP and oxLDL compared to healthy controls; treatment was 6 months. † Triglycerides and VLDL were 
significantly reduced. ‡ Three groups: standard drugs, Arjuna, standard drugs + Arjuna. Patients had been treated for 2 years. § Participants received Arjuna, 
ISMN or matching placebo for one week each, separated by a wash-out period of at least 3 days. ^ Except beta-blockers and ISMN. ψ Phase I: Arjuna or 
placebo for 2 weeks each separated by 2 weeks of washout; low-salt diet. Phase II: patients who responded in phase I continued with Arjuna and their 
standard medications for 20-28 months. # Participants received Arjuna or placebo for 2 weeks each, separated by a wash-out period of least 2 weeks. They 
continued to smoke throughout the study period except for 4 hours prior to the brachial artery reactivity testing. 

 
 

Treatment with Arjuna bark powder for 30 days resulted in 
a significant decrease in blood levels of total cholesterol 
(9.7%) and LDL-cholesterol (15.8%) in patients with 
coronary heart disease. In addition, serum lipid peroxide, 
measured by TBARS, decreased significantly. The changes 
in the placebo group were not significant. The patients 
were not taking lipid-lowering drugs and were advised 
about diet.28 The prescribed dose is variously recorded in 
reviews as 0.5 g/day14,29,30 and 1.5 g/day.9  

In a more recent clinical trial with dyslipidaemic patients, 
Arjuna bark powder (1 g/day) reduced serum total 
cholesterol and LDL-cholesterol to a similar extent as those 
treated with rosuvastatin (10 mg/day). Lipids were 
reduced at 4, 8 and 12 weeks. For example, after 12 
weeks of treatment, total cholesterol had reduced from 
baseline values, 27.9% in the herb-treated group and 
24.7% for those taking the statin. The mean baseline 
values of the patients for total cholesterol and  

LDL-cholesterol were 6.60 mmol/L and 4.13 mmol/L, 
respectively. Patients were advised on diet modification 
and exercise.31 

A much smaller effect on total cholesterol, triglycerides 
and LDL-cholesterol was observed in 10 dyslipidaemic men 
treated with Arjuna bark powder (1 g/day) for 30 days: 
reductions of 3.8%, 2.5% and 1.8%, respectively – 
although their baseline values were high (7.75, 2.77 and 
5.69 mmol/L).32 

Patients with hypertension and increased left ventricular 
(LV) mass received atenolol or the drug plus a 
concentrated decoction of Arjuna bark for 6 months. LV 
mass index was significantly reduced only in the group 
receiving Arjuna. A shortcoming of the study was the use 
of atenolol rather than an ACE inhibitor.14,29 

Arjuna bark extract (dried herb equivalent undefined) 
taken for 8 weeks improved a measure of aerobic and 
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cardiovascular endurance (maximum oxygen consumption 
(VO2 max)) and reduced resting systolic blood pressure in 
healthy young adults.33 

Main Mechanisms 

The potential mechanisms of action of Arjuna bark have 
been examined in many experimental studies. 
Consideringthe most reliable results, obtained from oral 
doses of bark or extracts with known dried herb  

equivalent, outlined in a 2018 review,34 the most likely 
mechanisms include: 

• protection of heart tissue; 
• improved heart performance; 
• reduction of lipids. 

More information is provided in Table 3, which includes an 
estimation of the equivalent dose of dried herb for a 70-kg 
human (using the body surface area normalisation 
method). 

 
Experiment Details Results Ref 

Cardioprotective   
model: cardiac hypertrophy  
dose: 63, 125, 250 mg/kg of 
aqueous extract (4:1) for 28 
days to rats (150-200 g b.w.) 
ED70H: 2.8, 5.6, 11.2 g/day 

• simultaneous administration prevented the decrease in endogenous antioxidants (GSH, 
SOD, catalase) in myocardial tissue for the two higher doses compared to controls 

• prevented the increase in myocardial collagen content and protected against fibrosis of 
myocardial tissue 

• did not prevent cardiac hypertrophy 

35 

model: ischaemic-reperfusion 
injury 
dose: 500 and 750 mg/kg of 
dried bark for 12 weeks to 
rabbits (1.5-3 kg b.w.) 
ED70H: 11, 17 g/day 

• treatment resulted in significant increase in endogenous antioxidants (GSH, SOD, catalase) 
in myocardial tissue for the lower dose compared to controls  

• HSP72 was induced in myocardial tissue for both doses† 
• pretreatment resulted in preservation of endogenous antioxidants (GSH, SOD, catalase) in 

myocardial tissue for the lower dose compared to controls 
• for both experiments, the higher dose had a significant effect for some of the antioxidant 

parameters only 
• pretreatment also prevented injury to heart tissue 

36 

model: chronic heart failure 
dose: 500 mg/kg of aqueous 
ethanolic extract (3.5:1) to rats 
(200-240 g b.w.)§ 
ED70H: 18 g/day^ 

• treatment resulted in significant increase in endogenous antioxidants (GSH, SOD) in serum 
and reduced lipid peroxidation; greater effect occurred for pretreatment 

• pretreatment also helped prevent injury to heart tissue  
• treatment and pretreatment protected against cardiac hypertrophy 
• pretreatment and treatment almost restored to normal levels the experimentally-induced 

increase in serum CK-MB (creatine kinase isoenzyme-MB, a marker of myocardial injury) 
• pretreatment and treatment significantly reduced serum TNF-alpha to near normal levels 

37,38 

Cardiac Performance   
model: chronic heart failure 
dose: 500 mg/kg of aqueous 
ethanolic extract (3.5:1) to rats 
(200-240 g b.w.)§ 
ED70H: 18 g/day^ 

• treatment as well as pretreatment significantly improved cardiac function (e.g. left 
ventricular function, cardiac output) and arterial baroreflex sensitivity 

37 

Lipids   
model: hyperlipidaemia 
dose: 100 mg/kg of dried bark 
to rats for 30 days 
ED70H: 1.1 g/day* 

• simultaneous administration improved serum levels of lipids and increased protein levels of 
beta-lipoproteins compared to controls 

39 

model: hypercholesterolaemia 
dose: 500 mg/kg of dried bark 
to rabbits 
ED70H: 11 g/day* 

• improved total cholesterol, triglycerides and HDL-cholesterol; the effect was greater for 
treatment of existing disease than when simultaneously administered while inducing the 
condition 

34,40 

model: chronic heart failure 
dose: 500 mg/kg of aqueous 
ethanolic extract (3.5:1) to rats 
(200-240 g b.w.)§ 
ED70H: 18 g/day^ 

• treatment and pretreatment significantly improved lipid profile compared to the 
experimentally-induced deterioration caused in the controls 

38 

Table 3. Some experimental studies of oral doses of Arjuna bark or extract with known dried herb equivalent investigating 
mechanisms of action in cardiovascular disease. 

Abbreviations: b.w.: body weight; ED70H: equivalent dose (of dried herb) in a 70-kg human, calculated using body surface area and standard conversion 
factors for animal's reference body weight i.e. 1.8 kg (rabbit), 150 g (rat), except where indicated; GSH: glutathione; HSP72: heat shock protein 72; SOD: 
superoxidase dismutase; TNF-alpha: tumour necrosis factor-alpha 
Note: † considered an antioxidant and protective activity § for 15 days (treatment group), for 15 days prior to induction of chronic heart failure, then for 
another 15 days (pretreatment group) ^ for dose calculation used average of conversion factors for 200- and 250-g body weight * assumed animal weight fell 
within working range: 0.90-3.0 kg (rabbit), 80-270 g (rat) i.e. standard conversion factors used 
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Safety 

The Therapeutic Goods Administration advises that the 
maximum recommended daily dose must be no more than 
6 grams of Terminalia arjuna dried bark or its extract 
equivalents, and requires the following warnings: not 
recommended for use by pregnant and lactating women; 
not suitable for children. 

An inhibiting effect on the thyroid was observed in 
experimentally-induced hyperthyroidism and in rats with 
normal thyroid function: serum T4 and T3 were 
significantly decreased after 2 weeks' administration of 
Arjuna. It was also found that lipid peroxidation in the liver 
was increased in the euthyroid animals.41 The concentrated 
bark extract was given orally, at a dose that suggests it 
could fall within the usual therapeutic range for Arjuna. 
Although these are the first published results of this 
activity, caution is recommended in patients with low 
thyroid function. In regard to the liver, these results are in 
contrast to a toxicity study that found no adverse effects 
on liver tissue or liver enzymes after administration of a 
methanolic extract of Arjuna bark to mice,42 and in another 
study, water extract reduced lipid peroxidation in the liver 
of animals exposed to oxidative stress.43 

Intake of Arjuna by healthy men resulted in inhibition of 
platelet aggregation (ex vivo, induced by ADP), with a 
decrease of 16.3% from baseline observed at day 11. 
Placebo treatment did not produce any change. Terminalia 
arjuna (plant part not defined) was administered as crude 
powder at a dose of 1.5 g/day. Statistical analysis was not 
conducted as the sample size was small (4 receiving herb, 
2 receiving placebo).44  

The effect of Arjuna on fertility has been investigated in 
several animal studies, although there are few details 
available, particularly in relation to dosage (dried herb 
equivalent).45-50 Conflicting results have been observed for 
prevention of pregnancy (anti-implantation, foetus 
absorption). More studies show an antifertility effect in 
male animals (e.g. decreased testosterone and 
spermatogenesis after a certain treatment period) than no 
effect, although in at least two studies the dose was likely 
to be high to very high.  
 

Major Actions 
Cardiotonic, cardioprotective, hypolipidaemic, antioxidant. 
 

Indications 

• Ischaemic heart disease (coronary heart disease), angina. 
• Support for the ageing heart. 
• Adjunctive treatment for hyperlipidaemia and hypertension. 
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