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Abstract: Ayurveda is an age-old system of medicine widely practiced in India. It has remedies mentioned in the ancient 

scriptures for many diseases. Hypercholesterolemia is a major contributing factor to cardiovascular diseases and other 

comorbidities. In the present study, we have evaluated the cholesterol-reducing activity of Brahmi powder and Arjuna powder in 

discarded serum samples. Results demonstrated a significant reduction of cholesterol levels in pooled serum samples at 2 hr, 4hr, 

and 6 hr .We concluded that the Brahmi herb and Arjuna herb, widely used as a mental tonic and cardiotonic, respectively can 

be utilized for the treatment of hypercholesterolemia & Dyslipidaemia . 
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I. INTRODUCTION 

Cardiovascular disease (CVD) is one of the leading causes of death globally. Hypercholesterolemia, high blood pressure, and 

smoking are some of the major factors that increase the risk of CVD1. Hypercholesterolemia is characterized by increased levels of 

peripheral lipid profile. A high cholesterol level is attributed to lifestyle changes, unhealthy eating habits, lack of physical activity, 

and continuous exposure to increased stress 2. Guidelines of the National Cholesterol Education Program (NCEP) Adult Treatment 

Panel III (ATP III) have recommended peripheral low-density lipid cholesterol (LDL-C) levels as optimal (<100 mg/dL), 

suboptimal (100-129 mg/dL), borderline (130-159 mg/dL) and high (>160 mg/dL). 3  

Importantly, the guidelines suggested targeting LDL-C for the management of hypercholesterolemia in reducing CVD-associated 

comorbidity and mortality1,3.
 Hypercholesterolemia also incurs healthcare costs often due to recurrent hospitalizations or hospital 

visits. 4,5  

Modern health care system implies the use of modern medical therapy for the management of hypercholesterolemia.3  

In the quest to discover newer approaches to the management of hypercholesterolemia, Ayurveda an age-old natural system of 

healing from India has the answers within it. The research focused on proving the claims of Ayurveda have accelerated recently, and 

this has led to promising Ayurvedic remedies in the management of hypercholesterolemia. 6 In the classical texts in Ayurveda main 

herbs described for hypercholesterolemia or dyslipidemia or “medovriddhi” or “medodushti” management are the Arjuna 

(Terminalia arjuna), Garlic (Allium sativum), tulsi (Ocimum sanctum), cinnamon (Cinnamomum zeylanicum) and Guggulu 

(Commiphora mukul) among many others. 7-9 

The Ayurvedic formulations comprise single herbs or more than one herb, in various forms like powders, juices, decoctions, 

extracts, or tablets. Apart from the above-mentioned herbs, many other herbs can be utilized for cholesterol management including 

Brahmi, karela, or ashwagandha. The bark of arjuna also helps to lower blood lipid levels and prevents the hardening of blood 

vessels by reducing lipid accumulation in the arteries, preventing atherosclerosis.10  

Brahmi (Bacopa monniera) is regarded as an excellent metal tonic in Ayurveda enhancing the thinking, learning, memory, and 

cognitive function in humans.11 Apart from being used as a mental tonic, Brahmi is being used alone or in combination with other 

herbs in the treatment of asthma, mental disorders, nervine tonic, as a diuretic and in as a cardiotonic.12  

It also helps in reducing the scavenging activity of reactive oxygen species (ROS) by reducing the key enzymes involved in ROS 

generation.13  In the present research work, we have evaluated the high cholesterol-reducing potential of Brahmi powder soaked in 

distilled water and also soaked in distilled cow urine.  
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II. MATERIALS AND METHODS 

A. Chemicals and Reagents 

Chemical used for the analysis were pure & of analytical grade. The investigation only utilised analytical-grade compounds. A 

cholesterol dynamic extended stability testing method (CHOD-PAP) kit was used for the evaluation of cholesterol. Branded Arjuna 

bark powder and Brahmi leaves powder were used in the study. Purified branded and distilled cow urine (C/U) and distilled water 

(D/W) were used in the study.  

 

B. Principle 

CHOD-PAP method is a colorimetric assay method. Cholesterol esterase hydrolyses esterified cholesterols to free cholesterol. The 

free cholesterol is oxidized to form hydrogen peroxide which further reacts with phenol & 4-aminoantipyrine by the catalytic action 

of peroxidase to form a red-coloured quinonimine dye complex. The intensity of the color formed is directly proportional to the 

amount of cholesterol present in the sample. 

 

C. Methods 

Discarded serum samples (pooled, non-infectious, n=260) were used for the     in vitro evaluation of Brahmi powder and Arjuna 

powder in the study. Arjuna served as the reference standard in the study. Formulations were prepared as follows, 

A1: Arjuna-soaked sample (300 mg in D/W for 12 hrs) 

A2: Arjuna-soaked sample (300 mg in C/U for 12 hrs) 

B1: Brahmi-soaked sample (300 mg in D/W for 12 hrs) 

B2: Brahmi-soaked sample (300 mg in C/U for 12 hrs) 

Arjuna and Brahmi powders (300 mg) were soaked in D/W or C/U for 12 hours, respectively. After 12 hours the formulations were 

filtered and the filtrate was used for further studies. Discarded pooled non-infectious serum samples were taken and treated with 

respective above filtrates for 0 hr, 2 hr, 4 hr, and 6 hr. After completion of treatment absorbance of quinonimine so formed is 

directly proportional to cholesterol concentration in the specimen. CHOD-PAP kit standard was used for the estimation of original 

cholesterol content in the pooled serum. The absorbance was measured at 505 nm on the VITROS 5600 Autoanalyzer. 

 

D. Statistical Analysis 

Statistical analysis was performed using SPSS 15.0 software. The means of all the samples were determined followed by paired t-

test and unpaired t-test. Means were compared and considered statistically significant if p<0.05. 

 

III. RESULT 

Table 1 shows the results of the CHOD-PAP method used in the present study to demonstrate cholesterol reducing activity of 

Brahmi powder soaked in d/w and Arjuna powder soaked in d/w. The baseline (0 Hr) cholesterol values were 183.2±10.5 mg/dL in 

both groups. In the Arjuna powder soaked in the d/w group, a significant reduction in cholesterol activity was found after 2 hr 

(153.4±10.1 mg/dL), 4 hr (143.4±10.7 mg/dL), and 6 hr (101.9±10.5 mg/dL). In the Brahmi powder soaked in the d/w group a 

significant reduction in cholesterol activity was found after 2 hr (149.4±10.2 mg/dL), 4 hr (140.4±10.5 mg/dL), and 6 hr 

(110.0±58.4 mg/dL). The cholesterol-reducing activity of Brahmi powder soaked in d/w at 2 hr and 4 hr demonstrated a potent 

significant reduction as compared to Arjuna powder soaked in d/w. At 6 hr the cholesterol-reducing activity of Arjuna powder 

soaked in d/w was more potent as compared to Brahmi powder soaked in d/w.  

 

Table 1: Mean serum cholesterol reduction after treatment with Arjuna powder soaked in d/w and Brahmi powder soaked in d/w. 

Time (Hr) 
Mean cholesterol levels 

P value 
Arjuna d/w (mg/dL) (n=260) Brahmi d/w (mg/dL) (n=260) 

0 183.2±10.5 183.2±10.5  

2 153.4±10.1 149.4±10.2 <0.0001 

P value <0.0001 <0.0001  

4 143.4±10.7 140.4±10.5 0.001 

P value <0.0001 <0.0001  

6 101.9±10.5 110.0±58.4 0.032 

P value <0.0001 <0.0001  
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Table 2 shows the results of the CHOD-PAP method used in the present study to demonstrate cholesterol reducing activity of 

Brahmi powder soaked in C/U and Arjuna powder soaked in C/U. The baseline (0 Hr) cholesterol values were 183.2±10.5 mg/dL in 

both groups. In the Arjuna powder soaked in the C/U group, a significant reduction in cholesterol activity was found after 2 hr 

(151.5±10.4 mg/dL), 4 hr (142.8±10.3 mg/dL), and 6 hr (98.7±10.4 mg/dL). In the Brahmi powder soaked in the C/U group a 

significant reduction in cholesterol activity was found after 2 hr (148.2±10.5 mg/dL), 4 hr (138.2±10.5 mg/dL), and 6 hr 

(104.2±10.5 mg/dL). The cholesterol-reducing activity of Brahmi powder soaked in C/U at 2 hr and 4 hr demonstrated a potent 

significant reduction as compared to Arjuna powder soaked in C/U. At 6 hr the cholesterol-reducing activity of Arjuna powder 

soaked in C/U was more potent as compared to Brahmi powder soaked in C/U. 

 

Table 02: Mean serum cholesterol after treatment with Arjuna powder soaked in C/U and Brahmi powder soaked in C/U. 

Time (Hr) 
Mean cholesterol levels 

P value 
Arjuna C/U (mg/dL) (n=260) Brahmi C/U (mg/dL) (n=260) 

0 183.2±10.5 183.2±10.5  

2 151.5±10.4 148.2±10.5 <0.0001 

P value <0.0001 <0.0001  

4 142.8±10.3 138.2±10.5 <0.0001 

P value <0.0001 <0.0001  

6 98.7±10.4 104.2±10.5 <0.0001 

P value <0.0001 <0.0001  

 

IV. DISCUSSION 

Cholesterol is neither bad nor unhealthy. Instead, it is an essential compound for every cell structure, and for the proper functioning 

of the brain and nervous system.14 A high cholesterol level in the blood is not a disease but can lead to heart diseases. Nowadays, 

due to changes in lifestyle, exposure to stress, less physical activities & unhealthy food habits, cholesterol levels have increased in 

the human body 2. In the present study, we evaluated the cholesterol-reducing activity of Brahmi powder and Arjuna powder. 

Ayurvedic herbal remedies are effective in reducing cholesterol and as well as safer to use with respect to the modern system of 

medicine. Many herbs such as arjuna, garlic, cinnamon, tulsi, ginger, fenugreek, and Indian gooseberry are implied for their 

hypercholesterolemia1. In vitro study was performed on the discarded pooled serum samples, CHOD-PAP (cholesterol dynamic 

extended stability testing) method was utilized. It is a colorimetric method where the intensity of color produced is proportional to 

the amount of cholesterol present in the serum. In our study, the d/w and c/u were used as vehicles for the treatment of Brahmi and 

Arjuna powder on serum, respectively. The cow urine acts as a bioenhancer thereby increasing or potentiating the effect of Brahmi 

powder and Arjuna powder15. 

Saponins are present in many herbs used in the Ayurveda system of medicine. The saponins cause a reduction in plasma cholesterol 

levels by inducing the production of bile from plasma cholesterol in the liver. This is often due to decreased absorption of 

cholesterol from the intestine and required by the liver for the synthesis of bile16. Flavonoids have the potential to increase the good 

cholesterol i.e. high-density lipoprotein and decrease the bad cholesterol i.e. low-density lipoprotein oxidation17. Oxidized low-

density lipoprotein is involved in plaque formation thus progressing to atherosclerotic disease. 18 Oxidative stress leads to the 

progression of hypercholesteremia; reactive oxygen species scavenging activity increases oxidative stress13,15. Brahmi contains 

saponins, flavonoids, and phytosterols as active phytoconstituents. These phytoconstituents are present in the Brahmi powder 

soaked in d/w or Brahmi powder soaked in c/u may be responsible for cholesterol-reducing activity in our study19,20. Our findings 

are in line with the previous studies reporting the anti- hypercholesterolemic effect of Brahmi in high-fat diet-induced rats20.  

Arjuna contains triterpenoid saponins, tannins, sterols, and flavonoid polyphenols among others. Tannins and flavones exhibit 

radical scavenging activity, the sterols in Arjuna induce the elimination of fats and cholesterols in faeces and thus reduce the plasma 

levels of plasma cholesterol 21. As discussed above saponins and flavonoids produce cholesterol-reducing activity12,16,17. In our 

study, the Arjuna powder soaked in d/w and Arjuna powder soaked in C/U must have reduced the cholesterol in discarded pooled 

serum in our study. Authors in a study described the anti-atherogenic activity of the Arjuna (ethanolic fraction) in 

hypercholesterolemic rabbits 22. Thus, both Brahmi and Arjuna powder can be potential therapies that need to be evaluated for their 

effects on cholesterol. 
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V. CONCLUSION 

Ayurveda is an age-old system and has a holistic as well as a safer approach than the modern medicine system. In the present study, 

we have demonstrated the cholesterol-reducing activity of Brahmi powder and Arjuna powder. Thus, we propose the Brahmi herb, 

widely used as a mental tonic, need further evaluation for the effect on cholesterol levels. In the future, preclinical and clinical 

studies should be conducted to confirm the anti-hypercholesterolemic activity of Brahmi powder. 

 

VI. ACKNOWLEDGMENT 

Dr. Sulekha.R. Gotmare (Guide & ex- HOD) ,SHPT , College of Science, Department of Analytical Chemistry ,SNDTWU, juhu 

campus, Mumbai. 

 

REFERENCES 
[1] Gyawali D, Vohra R, Orme-Johnson D, Ramaratnam S, Schneider RH. A Systematic Review and Meta-Analysis of Ayurvedic Herbal Preparations for 

Hypercholesterolemia. Medicina (B Aires) [Internet]. 2021 [cited 2022 Oct 28]; Available from: https://doi.org/10.3390/medicina57060546 

[2] Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, et al. Heart disease and stroke statistics--2015 update: a report from the American 

Heart Association. Circulation [Internet]. 2015 Jan 27 [cited 2022 Nov 2];131(4):e29–39. Available from: https://pubmed.ncbi.nlm.nih.gov/25520374/ 

[3] National Cholesterol Education Program (NCEP) Expert Panel on Detection E and T of HBC in A (Adult TPI. Third Report of the National Cholesterol 

Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final 

report. Circulation. 2002 Dec 17;106(25):3143–421. 

[4] Punekar RS, Fox KM, Richhariya A, Fisher MD, Cziraky M, Gandra SR, et al. Burden of First and Recurrent Cardiovascular Events Among Patients With 

Hyperlipidemia. Clin Cardiol [Internet]. 2015 Aug 1 [cited 2022 Nov 2];38(8):483–91. Available from: https://pubmed.ncbi.nlm.nih.gov/26100722/ 

[5] Bahia LR, Rosa RS, Santos RD, Araujo D v. Estimated costs of hospitalization due to coronary artery disease attributable to familial hypercholesterolemia in 

the Brazilian public health system. Arch Endocrinol Metab [Internet]. 2018 Jun 1 [cited 2022 Nov 2];62(3):303–8. Available from: 

https://pubmed.ncbi.nlm.nih.gov/29791657/ 

[6] Singh BB, Vinjamury SP, Der-Martirosian C, Kubik E, Mishra LC, Shepard NP, et al. Ayurvedic and collateral herbal treatments for hyperlipidemia: a 

systematic review of randomized controlled trials and quasi-experimental designs. Altern Ther Health Med. 2007;13(4):22–8. 

[7] Gupta R, Singhal S, Goyle A, Sharma VN. Antioxidant and hypocholesterolaemic effects of Terminalia arjuna tree-bark powder: a randomised placebo-

controlled trial. J Assoc Physicians India. 2001 Feb;49:231–5. 

[8] Silagy C, Neil A. Garlic as a lipid lowering agent--a meta-analysis. J R Coll Physicians Lond. 1994;28(1):39–45. 

[9] Szapary PO, Wolfe ML, Bloedon LAT, Cucchiara AJ, DerMarderosian AH, Cirigliano MD, et al. Guggulipid for the treatment of hypercholesterolemia: a 

randomized controlled trial. JAMA [Internet]. 2003 Aug 13 [cited 2022 Nov 3];290(6):765–72. Available from: https://pubmed.ncbi.nlm.nih.gov/12915429/ 

[10] Saravanan M, Ignacimuthu S. Hypocholesterolemic Effect of Indian Medicinal Plants-A Review. Med chem, an open access journal. 2015;5(1):40. 

[11] Scharfe H. Kharosti and Brahmi. Journal of the American Oriental Society. 2002 Apr;122(2):391. 

[12] Chopra RN. Glossary of Indian medicinal plants [Internet]. Council of Scientific & Industrial Research; 1956 [cited 2022 Nov 3]. Available from: 

https://agris.fao.org/agris-search/search.do?recordID=US201300545947 

[13] Srinath S. Memory Enhancing Medicinal Herbs. Journal of Pharmaceutical Sciences and Research [Internet]. 2014 [cited 2022 Nov 2];6(10):331–3. Available 

from: http://www.thorne.com/altmedrev/.fulltext/9/1/79.pdf. 

[14] Valenza M, Chen JY, di Paolo E, Ruozi B, Belletti D, Ferrari Bardile C, et al. Cholesterol-loaded nanoparticles ameliorate synaptic and cognitive function in 

Huntington’s disease mice. EMBO Mol Med [Internet]. 2015 Dec [cited 2022 Nov 3];7(12):1547–64. Available from: 

https://pubmed.ncbi.nlm.nih.gov/26589247/ 

[15] Randhawa G. Cow urine distillate as bioenhancer. J Ayurveda Integr Med [Internet]. 2010 [cited 2022 Oct 29];1(4):240. Available from: 

/pmc/articles/PMC3117312/ 

[16] Li H, Wang QJ, Zhu DN, Yang Y. Reinioside C, a triterpene saponin of Polygala aureocauda Dunn, exerts hypolipidemic effect on hyperlipidemic mice. 

Phytother Res [Internet]. 2008 [cited 2022 Nov 3];22(2):159–64. Available from: https://pubmed.ncbi.nlm.nih.gov/18167051/ 

[17] Akila M, Devaraj H. Synergistic effect of tincture of Crataegus and Mangifera indica L. extract on hyperlipidemic and antioxidant status in atherogenic rats. 

Vascul Pharmacol [Internet]. 2008 Oct [cited 2022 Nov 3];49(4–6):173–7. Available from: https://pubmed.ncbi.nlm.nih.gov/18755296/ 

[18] Warnholtz A, Mollnau H, Oelze M, Wendt M, Münzel T. Antioxidants and endothelial dysfunction in hyperlipidemia. Curr Hypertens Rep [Internet]. 2001 

[cited 2022 Nov 3];3(1):53–60. Available from: https://pubmed.ncbi.nlm.nih.gov/11177709/ 

[19] Hou CC, Lin SJ, Cheng JT, Hsu FL. Bacopaside III, bacopasaponin G, and bacopasides A, B, and C from Bacopa monniera. J Nat Prod [Internet]. 2002 Dec 1 

[cited 2022 Nov 3];65(12):1759–63. Available from: https://pubmed.ncbi.nlm.nih.gov/12502309/ 

[20] Kamesh V, Sumathi T. Antihypercholesterolemic effect of Bacopa monniera linn. on high cholesterol diet induced hypercholesterolemia in rats Asian Pacific 

Journal of Tropical Medicine [Internet]. Asian Pacific Journal of Tropical Medicine. 2012. Available from: www.elsevier.com/locate/apjtm 

[21] Katan MB, Grundy SM, Jones P, Law M, Miettinen T, Paoletti R. Efficacy and safety of plant stanols and sterols in the management of blood cholesterol 

levels. Mayo Clin Proc [Internet]. 2003 Aug 1 [cited 2022 Nov 3];78(8):965–78. Available from: https://pubmed.ncbi.nlm.nih.gov/12911045/ 

[22] Subramaniam S, Subramaniam R, Rajapandian S, Uthrapathi S, Gnanamanickam VR, Dubey GP. Anti-atherogenic activity of ethanolic fraction of terminalia 

arjuna bark on hypercholesterolemic rabbits. Evidence-based Complementary and Alternative Medicine. 2011;2011. 

 



 


