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62 million patients with coronary artery disease (CAD) by 
2015 in India and of these, 23 million would be patients 
younger than 40 years of age.[2] CAD is due to atherosclerosis 
of large and medium sized arteries and dyslipidemia has been 
found to be one of the most important contributing factor 
(NCEP, ATP III).[3] During the past three decades, dyslipidemia 
as a risk factor for CVD has increased markedly in India. Several 
risk factors of CVD, namely hypertension, obesity, impaired 
glucose tolerance, increased triglycerides, low HDL cholesterol 
etc., have also become common in India.[4]

Dyslipidemia is a disorder characterized by alterations in the 
levels and composition of plasma lipids. According to Adult 
Treatment Panel III (2001), plasma levels ≥200 mg/dL for 
TC, ≥130 mg/dL for LDL-C, <40 mg/dL for HDL-C, and 
≥150 mg/dL for TG are dyslipidemic. Dyslipidemia may result 
from inborn defects of lipoprotein production or metabolism; 

Introduction

The epidemic of cardiovascular diseases (CVDs) is the most 
prevalent cause of death and disability in both developed 
as well as developing countries. Rapid urbanization and 
its accompanying adverse lifestyle changes (i.e., unhealthy 
diet, physical inactivity, and drug and alcohol addiction) are 
likely to be the risk factors of CVDs.[1] According to National 
Commission on Macroeconomics and Health (NCMH), a 
Government of India undertaking, there would be around 
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Abstract

Cardiovascular disease has multifaceted in which dyslipidemia, infl ammation, and immunity 
play an important role. Arjuna powder and Arogyavardhini Vati used for centuries has potential 
for combating these factors. Therefore, the objective of this study was to evaluate the safety 
and effi cacy of Ayurvedic treatment (Arjuna powder and Arogyavardhini Vati) for dyslipidemia 
patients. Total of 108 patients were screened at CGHS Ayurvedic Hospital, New Delhi. Ninety-
six patients satisfi ed inclusion criteria, and signed informed consent and detailed medical 
history was recorded. Arjuna powder (5 g, BD) for 3 weeks and then Arogyavardhini Vati (500 
mg, BD) for 4 weeks were prescribed to the patients. The primary effi cacy endpoint was 
reduction in serum total cholesterol, LDL, triglycerides, and increased HDL levels. Secondary 
endpoints included reduction in serum C-Reactive Protein (CRP) and blood glucose levels. 
Safety assessments included hepatic function (aminotransferase (ALT), aspartate transaminase 
(AST), alkaline phosphatase (ALP), bilirubin, and 2 microglobulin), renal function (urea and 
creatinine and NGAL) tests, and urine mercury level. The study was completed by 87 patients. 
The male and female patients were 65.5% (57/87) and 34.5% (30/87), respectively. There was a 
signifi cant reduction in total cholesterol, LDL, triglycerides, CRP, and blood glucose. However, 
raised HDL level was also observed. Safety assessment results showed no signifi cant change 
in serum ALT, AST, ALP and bilirubin, urea, creatinine 2 microglobulin, and NGAL levels at 
the end of study as compared to the baseline levels. In conclusion, the results of the present 
prospective cohort study showed that Ayurvedic treatment (Arjuna powder and Arogyavardhini 
Vati) is safe and effective for dyslipidemia.
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but in most cases, it is secondary to an unhealthy lifestyle 
(e.g., excessive cigarette smoking or alcohol consumption), 
other health disorders (e.g., obesity, diabetes, infection, and 
obstructive liver disease), or medication (e.g.,  blockers, 
steroids).

Currently available hypolipidemic drugs have been associated 
with a number of side effects. Statins are generally well tolerated 
by most individuals. However, a significant increase in hepatic 
alanine aminotransferase (ALT) and aspartate transaminase (AST) 
levels has been observed in 1% of the patients.[5] Although statin 
therapy is contraindicated in liver disease, there is no evidence of 
aggravation of liver function in subjects with fatty liver, chronic 
hepatitis C, or primary biliary cirrhosis.[6–8] Patients on treatment 
with crystalline niacin or extended-release niacin showed 
significant elevation in ALT and risk of hepatotoxicity is much 
greater with slow-release niacin.[9] A general recommendation is to 
measure ALT levels at the baseline and between 1and 3 months 
after initiating statin or niacin therapy. Increases in plasma 
creatinine of 15–20% are common in fibrate-treated patients and 
more significant increases can occur in patients with underlying 
renal disease.[10, 11]

C-reactive protein (CRP), an acute phase protein, has been 
clinically used as a sensitive marker for systemic inflammation.[12] 
High-sensitivity CRP (hs-CRP) has been used for prediction of 
first myocardial infarction along with blood lipid measures.[13] 
Investigators have begun to develop therapies to lower hs-CRP 
concentrations and reduce the potential risk factor for cardio 
vascular diseases.[14–16]

The pursuit of finding the new safe and effective drug for 
dyslipidemia is going to be a continuous process. Herbs have 
been used as food and for medicinal purpose for centuries. 
Research interest has focused on various herbs that possess 
hypolipidemic effect that may be helpful adjunct in reducing 
the risks of CVD. Arogyavardhini Vati is a polyherbal 
formulation mentioned in Ayurvedic formulary.[17] It has been 
used for centuries with claimed efficacy and safety in treatment 
of jaundice, liver disorders, and various skin disorders. It 
consists of Terminalia chebula (Haritaki), Terminalia bellerica 
(Bibhitaka), Emblica officinalis (Amalaki), Asphaltum (Silajatu-
Suddha), Commiphora wightii (Guggulu Shuddha), Ricinus 
communis (Eranda), Picrorrhiza kurroa (Katuka), leaf juice of 
Azadirachta indica (Nimba) and metals including Shuddha Rasa 
(purified mercury), Shuddha Gandhaka (purified sulfur), Lauha 
Bhasma (iron compound in ash form), Abhraka Bhasma (mica 
in ash form), and Tamra Bhasma (copper compounds in ash 
form). A randomized controlled trial of Terminalia arjuna in 
patients with coronary heart disease showed significant decrease 
in total cholesterol and LDL cholesterol and also significant 
decrease in lipid peroxide.[18] Safety of Arogyavardhini 
Vati on liver, kidney, and brain has been evaluated in 
earlier studies.[19] Hence, considering the antioxidant, anti-
inflammatory, and hypolipidemic property, this study was 
designed to study the effect of Arogyavardhini Vati and Arjuna 
powder in dyslipidemic patients.

Materials and Methods

Patients population and study design
Between September 2009 and April 2011, 108 patients were 

screened for dyslipidemia and a poor history of lipid control. 
Ninety-six patients meeting inclusion/exclusion criteria were 
enrolled in the prospective clinical study. Eighty-seven (57 
males and 30 females) patients diagnosed with hyperlipidemia, 
aged between 33 and 59 years, were the study sample. Patients 
with consistent high lipid levels by previous medical test records 
were selected for the study.

Inclusion and exclusion criteria
Inclusion criteria were (a) plasma levels ≥200 mg/dL for 
TC, ≥130 mg/dL for LDL-C, <40 mg/dL for HDL-C, 
and ≥150 mg/dL (according to Adult Treatment Panel III, 
2001) and (b) serum CRP >5 mg/dL. Exclusion criteria 
were (a) medical history of unstable angina, (b) myocardial 
infarction, (c) heart failure or stroke within 3 months of the 
study, (d) uncontrolled hypertension (diastolic blood pressure 
>100 mmHg), (e) uncontrolled diabetes mellitus, (f) ALT and 
AST >2 × upper limit of normal (40 mg/dL), (g) impaired renal 
function (creatinine ≥ 2.0 mg/dL), (h) pregnancy/lactation, and 
(i) patients on any ayurvedic drugs during the last 15 days. The 
study was closed for participation in April 2011.

Ethical consideration
The study was conducted according to the declaration of 
Helsinki guidelines and after getting approval from Institute 
Human Ethics Committee, All India Institute of Medical 
Sciences, New Delhi (vide the approval number Ref. No. 
T-16/01.05.2009). This study has been registered with Clinical 
Trial Registry of India, Indian Council of Medical Research, 
New Delhi, India (Vide the approval number REFCTRI-2009 
000699).

Medication
Patients satisfying the inclusion criteria were sequentially 
enrolled and assigned a patient code number by the 
investigator. All participants had an initial screening visit 
where medical history was reviewed by an ayurvedic physician 
prior to enrollment. The study was conducted for 7 weeks. All 
patients received Arjuna powder (5 g, twice a day) for the first 
3 weeks followed by Arogyavardhini Vati (500 mg, twice a day) 
for 4 weeks. The last week of the study was utilized to follow 
up on patient data. Arjuna powder (Dabur India Ltd, India, 
Lot No. CG/AR/001-09) and Arogyavardhini Vati (Maharishi 
Ayurveda Products Pvt. Ltd, India, Batch no. AVV 013) were 
supplied in prelabeled containers by GMP certified company of 
a single batch for the whole clinical trial. The study participants 
were not blinded to the study treatment during the entire 
week period. However, final data were reviewed independently 
blinded to the investigators.

Measurements and assessment
Five milliliters of blood were collected by a phlebotomist into 
plane tubes from all patients on the day of enrollment and at 
the end of the study. Samples were centrifuged at 3000 rpm, 
and serum was stored at -80°C for biochemical analysis. Fresh, 
clear, unhemolyzed serum was collected as the specimen with 
the patient fasting for 12 h prior to specimen collection. Serum 
total cholesterol, triglyceride, LDL, HDL, LFT and KFT were 
analyzed by a semiauto analyzer (Mini Techno, USA).

Lipid lowering effect of Arogyavardhini Vati was measured by 
comparing the lipid profile levels tested on initiation of the 
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study (day 1) to the end of the study. Efficacy was measured by 
percent reduction in lipid profile levels as compared to baseline. 
Safety assessments included hepatic function (ALT, AST, 
alkaline phosphatase (ALP), and bilirubin) and renal functions 
(urea and creatinine) tests. An early sensitive marker of liver 
(2 microglobulin) and kidney (NGAL: nutrophil gelatinase-
associated lipocalin) were assessed to evaluate the effect of 
the Arogyavardhini Vati exposure. LFT and KFT levels were 
correlated with the urine mercury level.

Outcomes and sample size determination
The primary end-point of the study was percentage change 
from baseline in directly measured levels of total cholesterol, 
LDL, HDL, and triglycerides at the end of treatment. This was 
calculated as [(at the end of treatment lipid levels–baseline 
lipid levels) /baseline LDL-C level× 100] for each participant. 
Secondary endpoints included percentage changes in levels 
serum CRP, blood glucose at the end of treatment, as well as 
safety laboratory tests (renal function, hepatic function). On 
the basis of the published literature, we anticipated reductions 
of at least 10% of total cholesterol, LDL, HDL and triglycerides 
at the end of treatment. Considering a higher dropout rate 
(20%) and lack of sufficient data from published hypolipidemics 
drug trials using ayurvedic medicines, we estimated that a 
sample size of 90 would provide at least 80% power to detect 
differences from baseline values, using a two-tailed  value of 
0.05 and an estimated within-group SD of 10%.

Statistical analysis
Data are expressed as mean with standard deviation (SD). The 
2-test was applied for patients showing improvement/cure after 
therapy. Laboratory measurements were compared with baseline 
using an analysis of covariance. For all statistical tests, the 
significance level is taken as P < 0.05 (SPSS, version 16).

Results and Discussion

In this study, 108 patients were screened over a 20 months 
period and 96 were deemed eligible based on inclusion 
criteria. Eighty-seven of the 101 patients completed all study-
related visits (13.9% dropout rate). The most frequent reason 
for exclusion from the per protocol group was concomitant 
disease (10 of 12) or the study indication requiring therapy 
with inadmissible medication (2 of 12). The reason for dropout 
was concomitant use of allopathic medications (8 of 14), 
noncompliance to medication (3 of 14), and unknown reasons 
(3 of 14). The study was completed by 65.5% (57/87) male and 
34.5% (30/87) female patients. The age (mean ± SD) were 
48.3 ± 6.9 years, with the low standard deviation indicating the 
small age range of patients, which was between 33 and 59 years. 
The median age was 49 years and thus similar to the mean age.

The serum levels of total cholesterol, LDL, HDL, triglycerides 
and CRP were determined at the start and at the end of 
treatment. There was a significant reduction in total cholesterol, 
LDL, and triglycerides, whereas there was a significant elevation 
in the HDL level [Table 1]. The fall in CRP levels was quite 
significant at around 13.6% [Table 1]. Statistical analysis by 
ANOVA of the results confirmed the significance of the above 
observation with the reduction in total cholesterol, LDL and 
triglycerides (P < 0.01), and HDL elevation (P < 0.05). The 

percentage decrease in the levels of serum total cholesterol, 
LDL, and TG were 9.8%, 8.8%, and 9.9%, respectively, and 
increased HDL was 8.1% [Figure 1]. There was a significant fall 
in blood glucose showing better glucose metabolism [Table 1].

The results showed that treatment with Arjuna powder (5 g, 
twice a day) for 3 weeks followed by Arogyavardhini Vati (500 
mg, twice a day) for next 4 weeks brought about significant 
reduction in the level of risk factors of CVD arising from 
dyslipidemia and inflammation. Taking into consideration 
that there are unavailability of therapeutic options for 
inflammation in atherosclerosis as a specific target, the results 
of Arjuna powder and Arogyavardhini Vati should be considered 
significant.

Safety of these ayurvedic formulations is an added feature. 
Results showed that there were no significant changes in serum 
ALT, AST, ALP and bilirubin, urea, and creatinine at the end 
of study as compared to baseline levels [Table 2]. An early 
sensitive marker of liver (2 microglobulin) and kidney (NGAL: 
nutrophil gelatinase associated lipocalin) showed non significant 
changes. The results of this study showed that Arjuna powder 
and Arogyavardhini Vati are safe drugs.

CVD is a multifactorial disease. Immunity plays an important 
role in atherosclerosis which is a third component after 
inflammation and dyslipidemia.[20] Considering these factors, 
Terminalia arjuna can potentially modulate all the three 
components of the disease. There are plethoras of clinical 
and experimental animal studies, which showed the role of 

Table 1: Lipid profi le, CRP, and blood glucose values 
of dyslipidemia patients (mean±SD)
Parameters Baseline Post-treatment
Total cholesterol (mg/dL) 236.4±15.1 213.2±14.7***
LDL-cholesterol (mg/dL) 162.9±12.8 148.3±10.4***
Triglycerides (mg/dL) 219.9±26.9 198.1±21.5***
HDL-cholesterol (mg/dL) 39.9±4.1 43.14±3.2***
C-reactive protein (mg/L) 5.9±0.9 5.1±0.8***
Blood glucose (mg/dL) 106.3±15.3 91.8±11.6***
Data are expressed as mean±SD; ***P<0.001 as compared to baseline levels

Figure 1: Percentage change from the baseline in serum lipid 
parameters at the end of treatment. HDL-C: High-density 
lipoprotein cholesterol; LDL-C: Low-density lipoprotein 
cholesterol;  TC: Total cholesterol,  TG: Triglyceride
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Terminalia arjuna in CVD.[21-23] It has anti-inflammatory as 
well as immunomodulatory activity which could be the reason 
for improving the efficacy of Arogyavardhini Vati in this study. 
There are several components of Arogyavardhini Vati, which are 
known to have hypolipidemic effects, i.e., Picrorrhiza kurroa, 
Terminalia chebula, Terminalia bellerica, Emblica officinalis, and 
Guggulu.[24–29]

The mechanisms by which Arogyavardhini Vati exerted the 
beneficial effects in dyslipidemia are presently not clear. Picrorhiza 
kurroa, a major component Arogyavardhini Vati, has choleretic 
effects.[30] Amla, which is another component of ayurvedic drug, 
has HMG CoA reductase inhibitory activity.[31] Ellagitannins and 
the ellagic acid obtained on hydrolysis of these tannins (by lipases 
and/or esterases) are inhibitors of squalene epoxidase, a rate-
limiting enzyme of cholesterol biosynthesis.[32] These inhibitory 
activities may explain the beneficial effects of Arogyavardhini 
Vati on lipid parameters. Inflammation is known to reduce HDL 
levels, and Arogyavardhini Vati has anti-inflammatory activity. 
Hence, this could be the reason for raised HD L levels.[33] In 
this study, the serum CRP level, which is a marker of systemic 
infection, was significantly reduced at the end of the treatment as 
reported in the literature.[12] Therefore, it is likely that a reduction 
in serum lipid levels observed in this study by Arogyavardhini Vati 
may be mediated through above mechanisms.

Conclusion

Considering the above action, it is suggested that Arjuna powder 
and Arogyavardhini Vati produce significant hypolipidemic 
effects. Use of Arjuna powder and Arogyavardhini Vati to the 
currently available hypolipidemic therapy would offer significant 
protection against atherosclerosis and CAD with a reduction in 
the dose and adverse effects of hypolipidemic agents.
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agaº$JV ñZohm{Y³¶ ({S>pñb{n{S>{‘¶m) amo{J¶m| ‘| Am¶wd}{XH$ {M{H$Ëgm 
(AO©wZ MyU© Am¡a Amamo½¶d{Y©Zr dQ>r) H$m gwajmË‘H$ VWm à^mdmoËnmXH$Vm 

‘yë¶m§H$Z… EH$ àm¶mo{JH$ Z¡Xm{ZH$ AÜ¶¶Z

JOoÝÐ Hw$‘ma, A{‘Vm lrdmñVd, gwaoÝÐ Hw$‘ma e‘m©, ¶moJoÝÐ Hw$‘ma Jwám

öX¶ amoJ ~hþ‘wIr h¡, {Og‘| {S>pñb{n{S>{‘¶m, emoW Am¡a à{Vajm EH$ ‘hËdnyU© ^y{‘H$m {Z^mVo h¢ & AO©wZ MyU© Am¡a Amamo½¶d{Y©Zr 
dQ>r H$m à¶moJ g{X¶m| go {H$¶m Om ahm h¡ Am¡a BZ‘| BZ H$maH$m| H$m ‘wH$m~bm H$aZo H$s j‘Vm h¡ & AV… dV©‘mZ AÜ¶¶Z H$m CÔoí¶ h¡, 
{S>pñb{n{S>{‘¶m amo{J¶m| ‘| AO©wZ MyU© Am¡a Amamo½¶d{Y©Zr dQ>r H$m gwajmË‘H$ VWm à^mdmoËnmXH$Vm ‘yë¶m§H$Z H$aZm & Bg hoVw gr.Or.
EM.Eg. Am¶wd}{XH$ AñnVmb, ZB© {X„r ‘| EH$ gm¡ AmR> amo{J¶m| H$s Om§M H$s JB© & Hw$b 96 amoJr n§OrH¥$V {H$E JE & gy{MV gh‘{V 
nÌ na CZHo$ hñVmja {bE JE Am¡a {dñV¥V {M{H$Ëgm B{Vhmg ‘| XO© {H$E JE & AO©wZ MyU© (5 J«m‘ Xmo ~ma, VrZ gámh VH$) Am¡a 
{’$a Amamo½¶d{Y©Zr dQ>r (500 {‘brJ«m‘ Xmo ~ma, 4 gámh VH$) amo{J¶m| H$mo {X¶m J¶m & àmW{‘H$ à^mdH$m[aVm hoVw gra‘ H$moboñQ>am°b, 
Eb.S>r.Eb., Q´>mBp½bgamBS²>g ‘| H$‘r Am¡a EM.S>r.Eb. ñVa ‘| d¥{Õ H$mo ‘mnXÊS> ‘mZm J¶m & O~{H$ ‘mÜ¶{‘H$ à^mdH$m[aVm hoVw gra‘ 
gr.Ama.nr. Am¡a aº$eH©$am Ho$ ñVa ‘| H$‘r H$mo ‘mnXÊS> Ho$ én ‘| ñdrH$ma {H$¶m J¶m & gwajm Am§H$bZ Ho$ gÝX^© ‘| ¶H¥$V {H«$¶merbVm 
(ALT, AST, ALP, {~brê${~Z Am¡a β2 microglobulin), d¥¸$ {H«$¶merbVm (¶y[a¶m, {H«$E{Q>{ZZ Am¡a NGAL) narjU Am¡a ‘yÌJV 
nmam ñVa em{‘b h¢ & Hw$b 87 amo{J¶m| ‘| AÜ¶¶Z nyam {H$¶m J¶m BZ‘| nwéf 65.5% (57/87) Am¡a ‘{hbm 34.5% (30/87) Wo & 
{M{H$Ëgm Ho$ níMmV² Hw$b H$moboñQ>am°b, Eb.S>r.Eb., Q´>mBp½bgamBS²>g, gr.Ama.nr. Am¡a aº$ eH©$am ‘| ‘hËdnyU© H$‘r nm¶r JB© & O~{H$, 
EM.S>r.Eb. ñVa ~‹T>m hþAm nm¶m J¶m & gwajm Am§H$bZ n[aUm‘, gra‘ ALT, AST, ALP Am¡a {~brê${~Z, ¶y[a¶m, {H«$E{Q>{ZZ Am¡a β2 
microglobulin Am¡a NGAL ñVa AÜ¶¶Z Ho$ A§V ‘|, AmYma^yV ñVa H$s VwbZm ‘| H$moB© ‘hËdnyU© n[adV©Z Zht nm¶m J¶m & dV©‘mZ 
AÜ¶¶Z Ho$ n[aUm‘m| go ¶h {ZîH$f© {ZH$bVm h¡ {H$ Am¶wd}{XH$ CnMma (AO©wZ MyU© Am¡a Amamo½¶d{Y©Zr dQ>r) {S>pñb{n{S>{‘¶m Ho$ {bE 
gwa{jV Am¡a à^mdr h¡ &
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